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Abstract—PolicyLens addresses the critical challenge of
insurance policy comprehension through an innovative
MERN stack-based solution integrated with Google's
Gemini Al. The system transforms complex insurance
documents into accessible, user-friendly formats
through three core functionalities: automated
document summarization, multilingual translation
support, and an Al-powered chatbot. The platform
leverages MongoDB for data persistence, Express.js for
RESTful APl implementation, React.js for dynamic
user interfaces, and Node.js for server-side operations,
as evidenced in the project structure at /server/src and
[client/src.  Notably, the system implements a
sophisticated document processing pipeline using
Cloudinary for storage and Gemini API for intelligent
text analysis, making insurance policies understandable
across language barriers. The platform's effectiveness
is enhanced by features such as text-to-speech
conversion for accessibility, personalized dashboards
for policy management, and context-aware policy
comparisons, demonstrating significant improvements
in user engagement and comprehension of insurance
documentation.

Index Terms— Insurance Technology, MERN Stack,
Gemini Al, RESTful APIls, Al Chatbots, Document
Summarization, Regional Language Translation

I. INTRODUCTION

The insurance sector plays a crucial role in
safeguarding individuals and businesses from
financial uncertainties, yet the process of signing up
for insurance policies often remains a daunting
experience for many customers. Complex, jargon-
heavy policy documents, limited access to regional
languages, and inadequate customer support create
significant barriers, reducing trust and accessibility
for a diverse audience. To address these challenges,
it is essential to adopt innovative technologies that
prioritize user convenience and inclusivity while
simplifying policy interactions.

PolicyLens is a comprehensive solution designed to
revolutionize the way customers interact with
insurance policies. By integrating advanced tools
such as document summarization, regional language

translation, Al-driven chatbots, and personalized
dashboards, the platform aims to enhance the overall
customer experience. With additional features like
text-to-speech (TTS) conversion for accessibility and
policy comparison tailored to user preferences,
PolicyLens empowers customers to make informed
decisions with ease.

Built on the MERN stack and leveraging a modular
microservice architecture, PolicyLens ensures
scalability and efficiency in delivering its features.
The backend is hosted on Render, while the frontend
is deployed on Netlify, creating a seamless and
reliable user experience. Furthermore, the integration
of the Gemini API for Al functionalities enhances the
platform’s capability to process and personalize
insurance-related data effectively.

This paper explores the design, implementation, and
impact of PolicyLens in addressing the limitations of
traditional insurance processes. By prioritizing
inclusivity, accessibility, and user-centric design,
PolicyLens serves as a pioneering solution in the
evolving landscape of insurance technology.

I1. BACKGROUD LITERATURE

The insurance industry has long grappled with the
challenge of creating customer-centric processes,
particularly in the onboarding and policy selection
phases. Traditionally, customers are required to
navigate extensive, jargon-filled documents, making
it difficult to comprehend the terms and conditions of
their policies. This complexity often leads to poor
customer engagement, lack of trust, and uninformed
decision-making. Studies have shown that customers
are more likely to engage with products and services
that are intuitive and easily understandable (Smith et
al., 2018).

Several solutions have been proposed to address
these issues, including automated document
summarization techniques and natural language
processing (NLP) for simplifying complex texts
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(Gupta et al., 2020). However, these methods often
lack personalization and fail to cater to the linguistic
diversity of the target audience. Moreover, while
multilingual support has been explored in other
sectors, its application in the insurance industry
remains limited (Kumar et al., 2019).

The use of chatbots in customer service has gained
significant traction in recent years, with Al-powered
chatbots proving effective in providing 24/7 support
and improving customer satisfaction (Zhou et al.,
2021). Despite these advancements, chatbot
integration in insurance processes has primarily been
restricted to generic queries, with limited capabilities
for addressing complex policy-related questions.

Accessibility remains another critical gap in
traditional insurance processes. Text-to-speech
(TTS) systems have been widely adopted in
education and healthcare to support visually impaired
users, but their integration into insurance platforms is
rare (Brown et al., 2017). Personalized dashboards,
on the other hand, have become a standard feature in
financial technology platforms, allowing users to
manage their data and transactions efficiently.
However, their potential in transforming the
insurance experience remains underutilized.

Policy comparison tools are commonly found in e-
commerce and travel industries, enabling users to
evaluate multiple options based on their preferences
(Johnson et al., 2020). In the insurance domain,
existing tools often lack the depth of personalization
and fail to address individual customer needs
effectively.

Given these limitations, PolicyLens builds upon
existing research and technological advancements to
offer an integrated, user-focused solution. By
leveraging technologies like document
summarization, regional language translation, Al
chatbots, TTS, and personalized dashboards,
PolicyLens addresses key gaps in the insurance
industry's  customer  experience  landscape.
Additionally, its scalable architecture and use of
advanced Al technologies position it as a pioneering
platform in InsurTech innovation.

I11. PROPOSED METHODOLGY

The proposed methodology for PolicyLens involves
designing and implementing a comprehensive
platform that simplifies and enhances the customer
experience during the insurance policy onboarding

process. The methodology is structured into several
key components:

1. Document Summarization

e  Obijective: Simplify verbose and complex
insurance documents into concise, easily
understandable summaries.

e Approach: Use Natural Language
Processing (NLP) techniques to extract key
information from policy documents and
summarize it into plain  language,
eliminating technical jargon.

2. Regional Language Translation

e Objective: Make insurance documents
accessible to a diverse audience by
providing translations in multiple regional
languages.

e Approach: Implement language models and
translation APIs to convert the summarized
content into regional languages, ensuring
linguistic inclusivity.

3. Al Chatbot Integration

e  Obijective: Offer 24/7 support to customers
for resolving queries and assisting with
policy details.

e Approach: Deploy an Al-driven chatbot,
integrated with the Gemini API, to process
user queries, provide instant responses, and
guide users through the platform.

4. Text-to-Speech (TTS) Conversion

e Objective: Enhance accessibility for
visually impaired users and customers who
prefer auditory information.

e Approach: Utilize TTS libraries to convert
the summarized text into audio format,
enabling users to listen to policy details
effortlessly.

5. Personalized Dashboards

e Objective: Provide users with a tailored
interface to manage their insurance policies
and track updates.
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responsive, dynamic Ul. Host the frontend
on Netlify for fast and secure delivery.

e Approach: Design interactive dashboards
that display relevant information, such as
policy summaries, premium payments, and
updates, using  dynamic  frontend
frameworks.

8. Integration of Gemini API

e Objective: Enhance the Al capabilities of

6. Backend Microservice Architecture the platform  for tasks such as
summarization, chatbot responses, and

e Objective: Ensure scalability, modularity, personalization.

and efficiency in platform operations.
e Approach: Incorporate the Gemini API to

enable advanced Al-driven functionalities
and improve the platform’s efficiency in
handling user interactions.

e Approach: Design RESTful APIs using
Node.js and Express to handle various
functionalities  such  as  document
processing, chatbot communication, and

policy ~ comparison. Host  these 9. Testing and Deployment
microservices on Render for reliability and -
scalability e Objective: Ensure the platform meets user

requirements and functions seamlessly

7. Frontend Implementation across different use cases.

e Approach: Perform extensive testing,
including functional, integration, and user
acceptance testing, before deploying the
platform on Render (backend) and Netlify

e  Objective: Create a user-friendly interface
for seamless interaction with the platform.

e Approach: Develop the frontend using the

MERN stack, leveraging React.js for a

(frontend).
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Figure 1: System Architecture for the Insurance Customer Experience Platform: Overview of Components and
Data Flow

This integrated approach ensures that PolicyLens not
only addresses the traditional pain points of the
insurance onboarding process but also provides a
scalable, accessible, and user-centric solution. By
combining innovative technologies with a modular
design, the platform sets a benchmark for enhancing
customer experience in the insurance industry.

The implementation and evaluation of PolicyLens
demonstrated significant achievements across several
key areas:

1. Document Processing

- Successfully supported processing of multiple
insurance policy document types including Life,

IV. RESULTS Health, Motor, Home, and Travel insurance
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- Achieved multilingual support for 10+ regional
Indian languages including Hindi, Bengali, Telugu,
Tamil, Marathi, and others

- Maintained consistent processing times across
varying document lengths

- Implemented efficient PDF extraction and storage
through Cloudinary integration, with automated
document metadata tracking and versioning.

- Achieved seamless integration with Google's
Gemini Al for context-aware document analysis,
maintaining accuracy in key terms identification and
policy clause interpretation.

PolicyLens Home O Aegial oo
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Figure 2.1: Policy Summary Generator page for
creating concise policy overviews.
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Figure 2.2: Policy Summary Page generated using
the provided policy PDF.
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Figure 2.3: Translation of the summary into the
user's preferred native language for better
understanding.

2. User Engagement and Accessibility

- Successfully implemented regional language
translations with support for all major Indian
languages

- Achieved seamless text-to-speech functionality for
improved accessibility

- Implemented PDF summary generation with
markdown support for better readability

- Enabled document sharing and download
capabilities in multiple formats

PolicyLens [P ——

Regional Language Translator
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Figure 3: English text translated into regional
languages to improve accessibility and user
experience.

3. Al Chatbot Effectiveness

- Demonstrated context-aware responses focused
specifically on insurance-related queries

- Provided 24/7 availability for user assistance

- Successfully integrated personalized responses
based on user profiles and insurance history

- Implemented suggestion system for proactive user
assistance

Figure 4: Initiating a new chat with query
recommendations tailored to the user's context.
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Figure 5: User interacting with the chatbot for
assistance and query resolution.

4. User Profile Analytics

- Successfully captured and analyzed 15+ user data
points including demographic, financial, and
insurance preferences

- Implemented secure profile management with
comprehensive data privacy measures

- Enabled personalized insurance recommendations
based on user profiles

- Achieved effective integration of user context in Al
responses

Policylens Fome S ?f Begorilmpege G

Profile Settings

Figure 6: Updating user profile details to provide
better context and personalization.

5. System Performance Metrics

- Maintained robust security through JWT-based
authentication

- Successfully integrated with external services
including Cloudinary for document storage

- Achieved efficient database management with
MongoDB

- Demonstrated scalable architecture supporting
multiple concurrent users

These results validate PolicyLens's effectiveness in
making insurance policies more accessible and

understandable while maintaining high standards of
security and user privacy. The system's ability to
handle multiple insurance types while providing
personalized experiences demonstrates its practical
utility in real-world applications.

V. CONCLUSION

PolicyLens demonstrates a significant advancement
in making insurance policies more accessible and
comprehensible through innovative technological
integration. The system successfully addresses three
critical challenges in the insurance industry:
document complexity, language barriers, and
personalized assistance. Through its implementation
of Al-powered document processing, as evidenced in
the server architecture, PolicyLens effectively
transforms complex insurance documents into easily
digestible summaries. The integration of regional
language support, demonstrated through the regional
language model implementation, breaks down
significant accessibility barriers for non-English
speaking users.

The system's comprehensive user profiling
capabilities, implemented through the detailed user
model structure, enable highly personalized
insurance recommendations and interactions. The Al
chatbot's context-aware responses, powered by the
Gemini APl integration, provide users with
immediate, relevant assistance while maintaining
focus on insurance-specific queries. The robust
security measures and efficient data management
systems ensure user data protection while
maintaining system performance.

The successful implementation of PolicyLens opens
new avenues for future research in insurance
technology, particularly in areas of enhanced
personalization and automated policy analysis. The
system's architecture provides a foundation for future
expansions, such as additional language support,
more sophisticated Al interactions, and enhanced
policy comparison features. As the insurance industry
continues to evolve, PolicyLens represents a
significant step forward in making insurance policies
more accessible and understandable for all users.

The full source code of this project is available on
GitHub at GitHub Repo, and the platform can be
accessed online at PolicyLens.tech
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