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Abstract

In an increasingly developed digital era, the need for efficient and accurate document management is rising. One of the solutions that can
be used is a scanner application based on Optical Character Recognition (OCR) algorithms, which can convert text in images to editable
digital data. This research aims to design a scanner application using OCR with an Artificial Intelligence (Al) approach to improve the
accuracy of text extraction results. This application is built using React Native as the interface framework, Supabase as the backend, and
Al integration through OpenAl. Testing shows that the application works well, with a success rate of 95% without any fatal errors.
Meanwhile, 5% of the tests passed with minor notes related to the quality of the input image. Research prove that this application can be a
practical solution in supporting document digitization, especially in campus environments and other institutions. With user-friendly features
and reliable performance, this application has great potential for widespread use.
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1. Introduction

The use of technology has brought extensive and profound impacts on human life. The rapid development of technology has made signifi-
cant contributions to the efficiency of various human activities, ranging from commercial activities, education, to professional endeavors.
Scanning applications are one of the manifestations of technological advancement that provide substantial benefits. Nowadays, everything
is electronic-based, including documents. Many people feel reluctant to carry physical items due to the convenience offered by this techno-
logical advancement. As this has become common, scanning applications are widely used by the public.

In research conducted in 2020, by comparing the similarity levels between the original text present in the document and the extracted text,
which resulted in an accuracy of an average similarity of 92.568%.[1] The subsequent research conducted in 2020 showed that the system
was able to extract text based on English characters from images with complex backgrounds, achieving a word-level accuracy of 69.7%
and a character-level accuracy of 81.9%.[2]

Based on the description that has been presented, a research will be conducted with the title " Designing A Scanner Application Using
Optical Character Recognition (OCR) Algorithm”.

2. Literatur Review

OCR is an application used to extract text from images, such as scanned documents or photos, and convert it into a machine-readable text
format. The use of this character recognition system can enhance the adaptability and intelligence of computers. This system is very helpful
in the ongoing digitalization initiatives of information and knowledge, for example in the creation of digital library collections and
collections of ancient literature.
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Fig. 1: OCR process in general

1. File Input

File input is in the form of a digital image file with the format *.bmp or *.jpg.

2. Preprocessing

Preprocessing is a process to remove unnecessary parts of the input image for the subsequent processes.

3. Segmentation

Segmentation is the process of separating the observation areas (regions) in each detected character.

4. Normalization

Normalization is the process of changing the dimensions of the regions of each character and the thickness of the character.

5. Feature Extraction

Feature extraction is the process of taking specific features from the observed character.

6. Recognition

Recognition is the process of comparing the features of the detected characters with the characteristic data of the characters in the

database.[1]

Flowchart is a visual representation in the form of a diagram or graph that illustrates the steps and sequences of procedures in a program.
Its function is to facilitate analysis, design, and coding by breaking down large problems into smaller parts to make them easier to
understand and solve. This helps in evaluation and problem-solving.

1. A flowchart is usually represented with a process flow that goes from top to bottom and from left to right on the page.
The activities that are visualized or documented should be clearly understandable by the users.

There must be clarity for the beginning and the end.

The description of the activity stages must use words that indicate actions or deeds.

The steps of the activities must be in the correct order.
The scope of the ongoing activities must be identified and understood thoroughly through careful tracing.
The use of standard flowchart symbols is recommended. [3]
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Digital Storage, often referred to as digital data storage, is a technology that combines computer components and storage media to store
data digitally. It comes in various forms, ranging from network-attached storage, physical hard drives located inside computers, distributed

cloud storage, to virtual storage.

Direct Attached Storage (DAS)
Network Attached Storage (NAS)
Storage Area Network (SAN)
Cloud

Cloud Hybrid [4]
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Black box testing is a software testing technique used to determine the functionality of an application. The main focus of black box testing

is the availability or conformity between the input for an application and the expected output for each input value.

1. Equivalence Partitioning
Boundary Value Analysis
Cause Effect Graphing
Decision Table Based Testing
Error Guessing [5]
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3. Research Methods

File Input; Researchers will collecting various data for analysis

2. Preprocessing; This process converts a color or grayscale image into a binary (black and white) image. It simplifies the image
by making the text appear as solid black on a solid white background, removing any shades of gray or color. This is done by

applying a threshold; any pixel value above the threshold becomes white, and any below becomes black

3. Segmentation, This process of breaking down a document image into smaller, more manageable parts, this involves identifying

and separating distinct zones such as text blocks, images, tables, and columns.
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4. Normalization; This process is divided to 2 process, scaling and thinning. Scaling adjusts the image's size to this optimal
resolution, ensuring that the characters are clear and correctly sized for the recognition process. Thinning reduces the thickness
of character strokes to a uniform width, usually a single pixel.

Feature Extraction; The system then analyzes the isolated character, looking for key structural features.

Recognitio; The system compares the image of an isolated character (called a glyph) directly to a library of pre-stored templates.
If the new character's image is a very close.

4. Result and Discussion

The following will explain the appearance of OCR Hamsyi Al, which can be seen as follows.

Table 1: Results
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Scan Menu
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strak |
Result Page
GLANG
After the application is built, several tests are conducted with the following results.
Table 2: Result of tests
Testing Category Number of Cases | Succeeded Succeeded with Note Failed
Authentication Module 5 5 0 0
OCR Module for Images 10 8 2 0
Result Storage Module 10 10 0 0
Scan History 10 10 0 0
Module Compatibility Testing 5 5 0 0
Total 40 38 2 0
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Overall, the Hamsyi AI OCR application has met the established functional requirements with a success rate of 95%, with 5% noted due
to incomplete characters resulting from unclear image files. There were no failed test cases, indicating that the application is ready for use.
The advantages of the built application are:

1. The application successfully executes the main OCR function with a 95% success rate for printed documents and high-quality images.

2. The authentication module, results storage, and scanning history function well without significant issues.

3. The application demonstrates good compatibility across various versions of the Android operating system.

4. The application is capable of systematically recognizing and extracting image files containing more than one page.

5. The extracted text can be copied to the device's clipboard.

Meanwhile the weaknesses of the application that has been built are:
1. The application still shows limitations in recognizing and extracting handwritten text.
2. The application does not yet have the feature to read and extract information from PDF files or other document files.

5. Conclusion and Suggestions

The following outlines the conclusions from the research conducted:

1. The Hamsyi AI OCR application can be used to scan and extract data accurately. The Al support feature can interact with users regarding
the contents of the documents.

2. The results of testing the Optical Character Recognition (OCR) method in black box testing show that the application's success rate
reaches 95% and 5% succeeded with notes.

For further development of this application, the following suggestions are provided:

1. Further development is needed in handwriting recognition using Optical Character Recognition (OCR) algorithms.

2. This research can be continued by considering further development using more advanced Al technologies to provide a better experi-
ence in the PDF extraction process.
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