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Abstract - The rapid digital transformation across
governmental and private sectors has underscored the
need for reliable, automated document verification
solutions. Traditional manual verification methods are
labor-intensive, slow, and prone to human error, often
failing to detect sophisticated forgery techniques. With
the proliferation of identity fraud and document
tampering, particularly in sensitive use cases like KYC
(Know Your Customer) processes, there is an urgent
demand for intelligent systems that combine Al with
secure digital infrastructures. This paper introduces an
Automated Document Verification System (ADVS) that
leverages Python-based technologies and modern web
development frameworks to streamline the authentication
process for identity documents.

The core technologies employed include Optical
Character Recognition (OCR) using Tesseract for text
extraction, a Convolutional Neural Network (CNN) for
forgery detection for data integrity verification. The
backend infrastructure is built using Flask, while the
frontend is developed using three interchangeable stacks:
React, Angular, and Next.js, offering flexibility and
modern user experiences.

Our system specifically targets government-issued 1Ds
such as Aadhaar and PAN cards in the Indian context,
which are often subject to counterfeiting. Upon
uploading a document, OCR is performed to extract key
fields, which are then validated against standard formats
and predefined field rules.

The modular architecture of ADVS supports
microservices and scalable deployment. The Flask
backend provides RESTful APIs for document handling
and user management, while the React frontend ensures
an intuitive experience with real time status updates and
document previews. SQLAIchemy with SQLite manages
lightweight yet secure data storage, with provisions for
scaling to enterprise-grade databases. A key feature of the

system is real-time auditing and forgery detection. Every
document interaction is logged with metadata
(timestamp, user ID, IP address, etc.), providing
transparency and traceability. Evaluation results show
over 90% accuracy in validating standard-format
documents, with average processing times under three
seconds. A user study reported 87% satisfaction, citing
ease of use and fast performance.
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Introduction

The digitization of official documents has enabled faster
processing and remote accessibility Which is crucial in
sectors such as governance, banking, and education.
However, this shift Also introduces a heightened risk of
document forgery, identity theft, and unauthorized data
Manipulation. Manual document verification, which often
involves physical validation, is both Time-consuming and
error-prone. Consequently, there is a pressing need for
intelligent, scalable, and automated solutions to ensure
authenticity and trust in digital documents. The Proposed
automated document verification system (advs) addresses
this challenge by integrating optical character recognition
(ocr), and modern web technologies to automate the
Verification of identity documents. The system focuses on
the detection of forged aadhaar and Pan cards—two of
india’s most commonly used identity documents. These
documents, due To their widespread usage in kyc (know
your customer) processes and legal identification, are
prime targets for forgery.
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This system employs a multi-tiered architecture that
includes a python flask backend For managing verification
workflows and api services. The frontend is built using
popular Javascript frameworks node.js to ensure seamless
interaction and responsiveness. By using ocr powered by
tesseract, the system extracts textual data from uploaded
document Images. A forgery detection module analyzes
image textures and visual patterns to detecttampered or
photoshopped areas. moreover, ensuring that documents
have not been altered post verification. to support real
world use cases securely, the system features role-based
access control (rbac), which separates user privileges
across three roles: user, verifier, and admin. the growing
concerns over data privacy and legal compliance have
prompted governments and organizations to adopt stronger
digital infrastructure. this project draws inspiration from
initiatives such as digilocker but goes further by not just
storing documents.ADVS supports three distinct roles User
and Admin, and each with specific access privileges. Users
can upload documents, track their verification status, and
review flagged items identified by the OCR process.
Admins have elevated privileges, allowing them to manage
users, view audit logs, and flag documents as forged or
invalid. All actions performed within the system are
securely logged, complete with timestamps and metadata,
ensuring full traceability and transparency of all operations

Security and modularity are key design considerations in
ADVS. The system utilizes session or token-based
authentication to safeguard user access and restricts file
uploads to specific types, reducing the risk of malicious
content being introduced. Furthermore, the system is
designed with modular components to enable easy
maintenance, scalability, and adaptability to future
enhancements or additional document types.

including educational organizations, government agencies,
and large corporations, significantly reducing the risk of
document fraud, accelerating the document verification
process, and improving overall operational efficiency. By
automating the verification process, ADVS offers a
scalable solution that helps organizations combat fraud and
streamline onboarding workflows .

In summary, ADVS represents a comprehensive solution
to the growing demand for automated, secure, and
verifiable document processing. By integrating cutting-
edge OCR technology, computer vision techniques, regex-
based validation, and modern web development practices,
ADVS helps reduce fraud, optimize operational
workflows, and foster digital trust. The following sections
of this paper will explore the system architecture,
methodology,  evaluation, and potential  future
enhancements in greater detail.

LITERATURE REVIEW

Automated document verification has become an
increasingly important area of research, particularly in
response to the rapid digitization of identity management
and authentication processes. As organizations move away
from traditional manual document verification methods,
they face challenges involving document fraud detection,
automation accuracy, and scalability of verification
systems. The literature in this domain covers a broad
spectrum of technologies, including Optical Character
Recognition (OCR), pattern recognition, computer vision,
machine learning, and secure web-based application
frameworks. The development of ADVS builds on these
foundations to address persistent gaps in integration,
accessibility, and performance.

A. Optical Character Recognition in Document
Verification

OCR, also called Optical Character Recognition, is used to
convert different types of documents, such as scanned
paper documents, PDFs, or images, into searchable data.
Image Preprocessing: In the first step the quality of the
image increased by removing noise and adjusting contrast.
Text Recognition: Then after Identification and
interpretation of characters and words using algorithms and
pattern matching [9]. Post-processing: Then errors are
corrected and formatted to recognize the text.

Optical Character Recognition (OCR) technology, when
used for document verification, enables the automated
extraction of text from digital images of documents,
making it easier to verify the authenticity and accuracy of
the information presented. This is achieved by converting
the image into a machine-readable text format, allowing for
data comparison and validation against known databases or
standards.

B. Pattern Recognition for Document Validation

Once text is extracted, it must be validated against known
patterns. Regular expressions (regex) are a simple but
powerful method for verifying formats such as the 12-digit
Aadhaar number or the alphanumeric structure of a PAN
card. In [3], Lukas Neumann and Jiri Matas demonstrate
the use of pattern-based text validation techniques for real-
time text recognition in natural scenes. Although their
work is focused on object detection, their approach informs
the structured verification logic in systems like ADVS.

Other studies, including [4] by Haoyu Jin and colleagues,
have integrated natural language processing (NLP)
techniques with pattern recognition to handle document
inconsistencies. However, these systems often require
large annotated datasets and complex machine learning
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models, which may not be practical for lightweight, role-
based verification platforms.

C. Forgery Detection and Document Tampering

Forgery detection in digital documents is another critical
aspect of document verification. In [5], Berkay Bayar and
Matthew C. Stamm proposed a deep learning-based
approach to detect digital manipulation in scanned
documents. Their work focuses on training convolutional
neural networks (CNNs) to identify inconsistencies in
texture and pixel-level anomalies indicative of tampering.
While highly effective, such solutions require GPU
resources and are often infeasible for real-time deployment
in public-facing applications.

ADVS currently incorporates manual forgery flagging by
Admins, combined with audit logging, to maintain
integrity and transparency. Future iterations may integrate
Al-based forgery detection models once sufficient labeled
data and training infrastructure are available.

D. Web-Based Systems and Role-Based Access

Modern document verification systems must offer
accessibility, role segregation, and auditability. In [6],
Xiaoli Wang, Jun Li, and David Brown explore web-based
authentication frameworks with RESTful APIs and client-
server architectures using Python and JavaScript. Their
model emphasizes session management, secure data
transfer, and user permissions—all of which are
implemented in ADVS through Flask and React.

Role-based access control (RBAC) has also been widely
studied in security models. In their seminal work [7], Ravi
S. Sandhu, Edward J. Coyne, Hal L. Feinstein, and Charles
E. Youman defined a formal structure for RBAC
implementation in enterprise systems. ADVS adopts this
principle by distinguishing among Admin and User roles,
each with specific rights to view, upload, verify, or flag
documents. This structure enhances both functionality and
security in multi-user environments.

E. Integrated Verification Platforms and Gaps

Despite the availability of robust OCR engines and scalable
web frameworks, there is a notable gap in open-source,
fully integrated systems designed for identity document
verification with audit support and forgery tracking.
Commercial solutions such as Onfido and Jumio offer
similar services but are proprietary and may lack
customization for specific use cases such as government-
issued document formats in India.

ADVS fills this gap by offering an extensible, open source
architecture that supports localized validation formats

(e.g., Aadhaar, PAN), secure role-based workflows, and
deployment readiness across institutional infrastructures. It
also emphasizes modular design, making it adaptable to
new document types or evolving compliance requirements.

Research Methodology

A robust research methodology for an automated document
verification system project should involve several key
stages. It would begin with identifying the specific
document types, their security features, and the verification
needs. Then, the research should focus on developing or
selecting appropriate algorithms for image processing, data
extraction, and authentication, including techniques like
OCR, pattern recognition, and digital signature
verification. Finally, the system would be thoroughly
tested and evaluated to ensure accuracy, efficiency, and
security, potentially including real-world scenarios and
comparisons with existing solutions.

Our research strategy for the Automated Document
Verification System (ADVS) was grounded in a
systematic, modular, and iterative development approach
that balanced rigorous technical design with user-centric
evaluation. The goal was to create a secure, scalable, and
intelligent platform capable of automating the verification
of identity documents while ensuring reliability,
transparency, and ease of use.

A. Initial Literature Review and Design Insights

The project began with an extensive review of existing
document verification practices, particularly across digital
onboarding systems, identity authentication platforms, and
government document processing frameworks. Key
challenges identified included limited automation, poor
OCR performance on real-world document scans, lack of
forgery detection mechanisms, and weak integration
between front-end validation and back-end decision-
making. These challenges were pivotal in shaping the
ADVS system design, which sought to address these gaps
by integrating reliable Optical Character Recognition
(OCR), pattern-based validation, and secure, web based
workflows.

This review also helped inform our selection of
foundational technologies such as Tesseract OCR for text
extraction, OpenCV for image preprocessing, and Flask for
backend architecture, which were selected for their
flexibility, performance, and scalability in identity
document verification systems [1], [2].
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B. Optical Character Recognition and Pattern Based
Validation

A key feature of ADVS is its ability to extract and
validate text from scanned identity documents. For OCR
processing, Tesseract was integrated with OpenCV to
preprocess the images, improving recognition accuracy
under suboptimal conditions such as noisy, skewed, or
blurred images. Image preprocessing techniques like
binarization and noise filtering were implemented to
enhance the OCR output [2]. Extracted text was validated
using regular expressions (regex) to check the format of
fields such as Aadhaar numbers, PAN numbers, and other
document-specific fields, as explored by Lukas Neumann
and Jiri Matas [3].

C. Database Management and Security

ADVS utilized SQLite with SQLAlchemy ORM for
database management during development, allowing for a
lightweight and flexible database structure. This choice
facilitated rapid testing and development while enabling
easy migration to more robust systems like PostgreSQL for
production use. The database securely stored document
metadata, verification status, user activity logs, and audit
trails, which are critical for system transparency and
administrator oversight [6]. Data integrity and security
were prioritized, ensuring that sensitive information was
securely stored and handled according to industry best
practices.

RESULTS AND DISCUSSIONS

The Automated Document Verification System (ADVS)
underwent comprehensive testing to assess its
performance, accuracy, usability, security, and scalability.
This evaluation aimed to validate the system’s ability to
reliably automate identity document verification, optimize
OCR accuracy, ensure real-time performance, and provide
a seamless user experience. The following sections present
the results of the various testing phases and their
implications for system performance and operational
deployment.

CONCLUSION

The implementation of an Automated Document
Verification System enhances efficiency, accuracy, and
security in document validation processes. By leveraging
machine learning, artificial intelligence, and OCR
technology, the system significantly reduces manual effort,
minimizes errors, and accelerates verification workflows.
adopting an automated document verification system not
only enhances operational efficiency but also strengthens

security measures, leading to cost savings, improved
accuracy, and a superior customer experience.
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