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Abstract - Data visualization and analysis play a crucial role 2.

in decision-making across industries. However, many existing
tools require technical expertise, making them inaccessible to
non-technical users. Insightify is a web-based application
designed to bridge this gap by providing an intuitive interface
for CSV data analysis with Al-powered querying and insights.
This paper presents the design, architecture, and
implementation of Insightify, comparing it with existing
solutions and highlighting its advantages.
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1L.INTRODUCTION

With the exponential growth of data, effective data
visualization and analysis have become essential. Many
businesses and individuals struggle to extract meaningful
insights due to the complexity of traditional tools like Tableau
and Power BI. While these tools offer extensive functionalities,
they often require significant technical expertise, making them
inaccessible to non-technical users. This gap has driven the
demand for simpler, more intuitive visualization platforms that
enable users to explore and analyze data without advanced
programming knowledge.

One such attempt to enhance accessibility in data
visualization was FeatureVista, a tool designed for software
product line analysis [1]. FeatureVista improved the
interpretability of feature dependencies and interactions,
making  complex  software  configurations more
comprehensible. However, the study primarily focused on
software engineering applications, leaving a gap in the
development of general-purpose Al-driven visualization tools
that cater to non-technical users across industries.

Insightify aims to bridge this gap by offering a user-friendly
web application that enables users to upload CSV files,
generate insightful visualizations, and receive Al-powered
explanations. Unlike conventional platforms, Insightify
integrates natural language querying, allowing users to interact
with their data more intuitively. Additionally, the proposed
system enhances accessibility by eliminating the need for
advanced technical knowledge while ensuring scalability and
security through cloud-based architecture.

Existing tools for data visualization often require coding
knowledge, making them inaccessible to a broader audience.
This limits the ability of businesses and individuals to derive
actionable insights from their data efficiently. Our objectives
are:

1. To develop an intuitive web-based application for
CSV file visualization..

To integrate Al-powered data querying for natural
language-based insights.

3. To ensure scalability and security through cloud-
based architecture.

2. LITERATURE REVIEW

The study “FeatureVista: Interactive Feature Visualization
for Software Product Lines” introduces a visualization tool for
software product lines, aiding developers in understanding
feature dependencies and interactions. Their study highlighted
the tool’s ability to improve decision-making by providing an
intuitive way to explore different configurations. However,
the research lacked Al-powered automation for insights and
did not address user accessibility for non-technical
stakeholders[1].

The study “G6: A Web-Based Library for Graph
Visualization” developed G6, a JavaScript-based library for
scalable graph visualization. The study demonstrated how G6
enables dynamic, interactive graph representations directly in
the browser. Despite its effectiveness in handling large-scale
data, the research focused primarily on visualization without
incorporating advanced analytical capabilities such as Al-
driven insights or automated explanations[2].

The study “Uncertainty-Oriented Ensemble Data
Visualization”, explores uncertainty-aware Vvisualization
techniques using variable spatial spreading methods . Their
approach improved data interpretation by incorporating
uncertainty into ensemble visualizations. However, their
methodology primarily catered to complex scientific datasets,
limiting its usability for general business applications where
non-expert users require simpler, more intuitive
visualizations[3].

The study ”ConPlot: A Web-Based Application for Protein
Contact Map Visualization” introduced ConPlot, a
bioinformatics tool for protein structure visualization. The
platform effectively integrated contact map analysis with
other biological datasets, enhancing researchers' ability to
study protein interactions. However, the study did not extend
its capabilities to other data analysis domains, leaving a gap
in the application of Al-powered insights for broader use
cases[4].

The study ”Interactive Visualization of Terascale Data in
the Browser” investigated the feasibility of using WebGL for
real-time, browser-based visualization of terabyte-scale
datasets. Their findings demonstrated that with appropriate
optimization, even massive datasets could be interactively
explored. However, their study focused primarily on technical
scalability, neglecting the need for user-friendly interfaces
that allow non-experts to extract meaningful insights from
such large datasets[5].

The study “Visualization Tools for Collaborative Systems:
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A Systematic Review” conducted a systematic review of
visualization tools for collaborative systems, analyzing their
applications in healthcare, education, and business. The study
highlighted the importance of real-time updates, interactive
visualizations, and user-friendly interfaces in facilitating
teamwork and decision-making. However, it identified gaps
such as the lack of Al-driven insights, limited accessibility for
non-technical users, and restricted customization options[6].

3. METHODOLOGY

1. Data Flow & Processing:
Fig - 2: System architecture of the insightify

a. Data is imported using pandas.

b. Filters applied via a web Ul.

c. Al-driven query responses generated by
Gemini Al.

2. Visualization Techniques:

a. Charts generated using Matplotlib &
Streamlit.

b. Automated insights with Al interpretation.

1. Frontend: Built using Streamlit.io for interactive user
experience.

2. Backend: Developed in Python, handling data
processing, authentication, and API requests.

3. Database: Firebase stores user credentials and
uploaded data.

4. Al Integration: Google Gemini Al powers data

3. Security Measures:
a. User authentication via Firebase/Auth0.
b. Encrypted data storage for privacy. 3.

queries and automated explanations.

Data Processing: Uses pandas for filtering, cleaning,

and visualization.

6. Security & Authentication: Implemented via
Firebase/Auth0.

A. System Overview . .
C. Key Functionalities

1. Data Import & Management: Users can drag-and-

drop CSV files.
ashhoard LogIn . .
! 2. Al-Powered Querying: Users can ask questions and
User receive contextual explanations.

3. Real-time Visualization: Supports bar charts, line
graphs, and pie charts.

Upload Document Ask Questions

i 4. Data Export: Users can save visualizations as
/ PNG/JPG or export filtered data
Process Docurnent 4' R ESU LTS
Insightify was tested with multiple datasets of varying
\\ sizes. The system efficiently processed and visualized data,

with real-time Al responses.

Analyze Queries

Al-powered Analytical System

Generate Charts M insightify

Provide Explanations

Fig -1: Flowchart of the insightify

Insightify enables users to upload CSV files, filter data, and
generate visualizations (bar charts, line graphs, pie charts,
etc.). Al-powered features allow users to query data in natural
language, receiving intelligent insights. The platform ensures
secure user authentication and is built with cloud scalability
in mind.
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Fig -3: Home page of the insightify

B. System Architecture
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Fig - 4: Pie chart generated for the data given to the
insightify

Foot Locker Sales Data: Box Plot of
Total Sales
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Fig. - 5: Box plot generated for the data given to the
insightify

- fasoniy e xsCosmOoD@®ONe@E

Fig - 6: Comparison chart generated by insightify

[ e 2

ruuCeorwpon@®I90e @

Fig. 7 Bar chart generated for the data given to the insightify
Table - 1:
Comparison of the existing models

Features Tableau Google Data Insightify
Studio

Ease of use Medium High Very High

Al No No Yes

Integration

Web based Yes Yes Yes

Free Access No Yes Yes

The results indicate that Insightify outperforms existing
tools in accessibility and Al integration, making it a superior
choice for non-technical users.

5. CONCLUSION

Insightify successfully bridges the gap between data
complexity and user accessibility, providing an intuitive Al-
powered data visualization platform. Future enhancements
include support for time-series analysis, advanced filtering,
and additional visualization types. The proposed system sets
a new standard for data democratization, ensuring that
insights are accessible to all users, regardless of technical
expertise.
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