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Abstract

In recent days, a primary challenge faced by healthcare insurance organizations is the
reliance on a large number of files to process insurance claims and make coverage decisions.
With the gradual increase in medical insurance in India, the number of people buying medical
insurance plans is rising. Document processing plays a pivotal role in the efficient management
of health insurance policies and claims. This proposed study presents an innovative approach
to document template matching specifically tailored for the health insurance domain,
implemented using the Python Flask web framework. Integration with Python Flask offers
scalability, flexibility, and ease of deployment, making it suitable for a wide range of insurance
applications. This solution represents a significant advancement in document processing
technology, empowering health insurance professionals with a comprehensive tool to

effectively manage and analyze documents.
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1. Introduction

In a dynamic medical insurance environment, health insurance organizations face a
substantial problem in managing an influx of documents to process claims and assess coverage,
as medical issues continue to increase. Consequently, there’s a pressing need for computerized
approaches that quickly process system claims and coverage decisions, and correctly organize

relevant documents. Organizations, recognizing the need for automation and simplification in
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file management, are increasingly turning to modern technologies like Flask in Python for
solutions. The lightweight web framework Flask is an excellent choice for building file
matching systems in medical insurance contexts. This framework provides numerous benefits,
and its implementation techniques can have significant positive effects on operational

efficiency.
1.1Challenges Faced by Python Flask

In response to these challenges, python Flask emerges as a revolutionary solution,
providing a robust framework perfectly suited to complex requirements of document
reconciliation in health insurance scenarios. Python Flask’s modular design and extensive
ecosystem of extensions empowers developer to create crafted solution that perfectly match
the micro-requirements of health insurance industry [1].By leveraging the lightweight and
efficient python Flask architecture, organizations can create scalable document matching that
handle the ever-expanding volume of document in the healthcare industry[2].Python Flask’s

simple syntax and standardized documentation, it integrate with framework[3].
1.2 Properties Faced by Python Flask

Document formats, ranging structured documents to unstructured articles, are a major
obstacle for automated matching systems [4]. The explosive growth of digital health
information increases the burden of handbook management, creating challenges and delays [5].
Health documents often contain small amounts of information and are context-dependent,

requiring advanced algorithms capable of accurately checking [6].
1.3 Python Flask Statistical Analysis

It achieved a remarkable 30% reduction in paperwork time after implementing a
python Flask solution at a large health insurance company[7].The document has 25% of
improvement in matching accuracy for python Flask-based method ,which resulted in higher
levels of productivity and customer satisfaction [8].By leveraging python Flask can unlock
unprecedented levels of efficiency, accuracy and sophistication in their document entry, and

ultimately build innovation in the face of the healthcare industry.
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2. Related Works

An automated document classification system that uses Python, Flask, and machine
learning algorithms to process insurance claims. By utilizing this system, productivity is
increased, and processing time is reduced, thereby providing an efficient workflow for claims
processing. The solution is user-friendly and effective [9]. Integrating Python Flask into health
insurance underwriting processes, with a focus on document harmonization. Their research
demonstrates how Python Flask facilitates seamless communication between backend systems
and users, enabling better synchronization of system applications, medical records, and other
related documents[10]. The ability of python flask to improve the efficiency is demonstrated.
Their scalable and system efficiently handles document types and blocks, improving overall
efficiency and reducing the complexity [11]. The framework uses python flask to identify the
similarities, helping to save costs and improve the risk management [12].The intelligent routing
document system powered by python flask is designed for health insurance authorization
processes. Their system actively processes the document based on content analysis, optimizing
the efficiency and reducing the processing delays, thereby increasing the overall efficiency
[13]. Efficient document matching system designed for health insurance claims processing
using python Flask and Natural Language Processing (NLP) techniques. This system automates
the matching of claims documents with policy terms, improving accuracy and reducing the
manual intervention [14].A python Flask based document recognition system is designed for
the automated processing of insurance documents. Their system uses Optical Character
Recognition (OCR) and machine learning algorithm to classify ang match the insurance
documents, improving the efficiency and accuracy [15]. Integrating the python Flask with
blockchain technology to streamline health insurance claims matching processes. Their
research shows how blockchain-enhanced document matching systems can ensure data
integrity, security and transparency in the insurance industry .To develop a real time document
matching system for checking health insurance eligibility using python Flask. Their system
automates clients’ documents reducing processing time and increasing customer satisfaction.
The framework presents a python Flask-based document matching framework designed for
automated judgement applications in health insurance. Their system uses machine learning
algorithms to analyse feedback loops and align them with system data, facilitating faster and

more accurate feedback processing [16].
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3. Proposed Work

In a complex, health insurance environment, effective and efficient handling of various
forms, from receipts to plan applications, is paramount. The same is true for health insurance,
matching document templates to give the best solution. By categorizing and automating the
processing of incoming documents. The main goal of this approach is using template matching

for similar documents in health insurance using python Flask.
3.1 Methodology

Computerized Vision Technique used: Image Subtraction
Image Subtraction for Template Matching

The image subtraction technique involves comparing two images (the uploaded image
and the template image) by subtracting their pixel values. If the images are identical, the result

of the subtraction should be an array of zeros, indicating no difference.
A. Implementation in Code

e The cv2.subtract function from the OpenCV library is used to subtract the pixel values

of the template image from the corresponding pixel values of the uploaded image.

e The np.any(difference) function checks if there are any non-zero values in the resulting
difference array. If there are no non-zero values (i.e., all differences are zero), it

indicates that the images are identical, and thus, a match is found.
3.2 Steps in Proposed Work
B. Receiving and Reading the Images

e The Flask application receives the uploaded image file and the template image file from

the frontend

o The images are read as binary data and converted to NumPy arrays using np.frombuffer.
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C. Decoding the Images

e The binary data is decoded into images using the cv2.imdecode function, which reads

the image data in color (BGR format).
D. Performing Template Matching

e The template matching function takes the decoded template and uploaded images as

input.

e Inside this function, the cv2.subtract function performs pixel-wise subtraction between

the template and uploaded images.

e The np.any(difference) function checks for any non-zero values in the resulting
difference array. If there are no non-zero values, it means the images are identical, and

a match is found.
E. Returning the Result

e The result of the template matching is returned as a JSON response indicating whether

a match was found or not.

3.3 Flowchart of Software
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Figure 1. Project Flow
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Figure (Fig 1) predicts the system work flow and the main components used for

implementation are shown below.
e User Login

The process starts when the user requests the URL of the login page. It displays a login
form to the user. Users enter their login information such as Username and password. It verifies

the user information and it gives authentication to the user.
e Upload Template Image

After getting authentication from the user, it allows the user to upload a template image.
It uses an HTML form to select and upload template image files. Configure the flask method
to handle the template image upload and save the uploaded images to the specified folder on

image.
e Preprocessing Uploaded Image

Pre-processing the uploaded image is important steps such as resizing, grayscale
conversion, noise reduction, contrast enhancement, thresholding, normalization, rotation and
alignment, Region of Interest (ROI) Extraction, feature extraction. preprocessing used to serve

better quality of image to processed and gives effective template matching.
e Template Matching

Template matching is a computer vision technique used to find a template image within
a larger image. This involves projecting the template image onto the target image and
comparing pixel values to identify overlapping areas. Template matching is used for many
tasks such as object detection, pattern recognition, and document analysis. It works effectively

when the template and target images have the same form and scale.

In template matching, if the template image and target image are the same, it identifies
the coordinates of the match and shows the result as ' MATCH FOUND.' If the template image
and target image have the same form and scale but are not identical, it shows the result as

'MATCH NOT FOUND.'
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4. Result and Discussion

We are developing a document template matching system for a healthcare insurance
organization to verify documents provided by clients to claim insurance. These documents
include medical statistics, prescriptions, and lab reports. The main objective of this
methodology is to identify commonalities in documents while accounting for legitimate
variations between providers, thereby detecting fraudulent documents. This fraud detection is
achieved using template matching, which involves projecting the template image onto the
target image and comparing pixel values to find overlapping areas. Template matching is used

for many tasks such as object detection, pattern recognition, and document analysis.

To detect fraudulent documents, we are utilizing Python Flask for template matching.
Flask is chosen for its scalability and capability to handle large volumes of documents. It
typically interacts with databases to store and retrieve data or documents. By leveraging the
power of Python Flask, health insurance companies can achieve unprecedented levels of
efficiency, accuracy, and sophistication in their document processing, driving innovation in the
healthcare industry. This methodology reduces the need for manual document verification in

health insurance companies.
4.1 Software Requirements

e To implement similar document template matching in health insurance with Flask

powered backend and frontend using HTML and JavaScript.
e C(Create HTML template for login template matching
o Use JavaScript and Flask for function.
4.2 User Login page

The process starts when the user requests the URL of the login page. It displays a login
form to the user. Users enter their login credentials such as Username and password. It verifies

the user information are shown in Figure 2.
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4.3 To Upload Document

After getting authentication from the user, it allows the user to upload a template image.
It uses an HTML form to select and upload template image files. Configure the flask method
to handle the template image upload and save the uploaded images using open cv are shown in

Figure 3.
4.4 Check Similarities in Documents

In Template matching, if template image and target image are same then it identify the
coordination axis for image and it shows result as “MATCH FOUND” or if template image
and target image are same form and scale then it results as “MATCH NOT FOUND are shown

in Figure 4.
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Figure 3. To Image by OpenCv
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Figure 4. Template Checking

4.5 Checking Similarities in Document

A few years ago, health insurance organizations checked documents by humans as
manuals which caused inaccuracy. But in recent days, organizations using template matching
with python Flask .python Flask check has more scalability and it is more efficient are shown

in Figure 5.
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Figure 5. Python Flask Vs Manual Checking

5. Conclusion

Implementing a document template matching system using Python Flask in the health
insurance sector offers a streamlined and efficient solution for handling a vast array of

document types and formats. By leveraging Flask's lightweight web framework and OpenCV's
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powerful image processing capabilities, the proposed system can accurately and quickly match
documents to predefined templates. This approach not only reduces manual intervention but
also significantly enhances the accuracy and speed of processing insurance claims,
underwriting documents, and authorization forms. The simplicity of the image subtraction
technique ensures that the system is both easy to implement and maintain, providing a robust
foundation for further enhancements and integrations, such as incorporating more advanced

computer vision techniques or machine learning models in the future.
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