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Abstract In today's world, where protection of intellectual property rights is important, electronic
document similarity analysis is essential. On the other hand, some commercial software has a very high
detection rate if electronic document similarity analysis can be artificially avoided. This paper uses
computer vision to analyze electronic documents and improve the existing analysis method of
commercial software mentioned above. The proposal system divides electronic documents into sentence
units and recognizes the delimited sentences as binary images. Each sentence is converted into an image,
and the corresponding image can be compared and analyzed with a histogram. The samples were
classified into three types, and 37,960 sentences were used as comparative data in 971 electronic
documents. The three types were classified into types. In the first type, only the order of words was
transformed. The second type was where words were transformed into syllable units. In the last type,
words were replaced with words of similar meanings. Analyzing the overall average value, when the
similarity test was performed using the proposed system, the value was 18.3% higher than that of

commercial software.
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Table 1. Histogram Similarity

Hist. Correlation | Chi-Square | Intersection Bha{‘;;;j;]ig&’a
Exact

Match 1.0 0.0 - 0.0

Half

Match 0.7 - - 0.55
Mismatch 0 - 0.0 1.0
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Fig. 1. Image Histogram Comparison System
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Table 2. Changing from Sentence to Binary Image

Sentences Binary Images

Due to the increase in age,
income activities are reduced,
or the sudden death of the
head of the household, who is
responsible for the family's
livelihood, or disease, the
standard of living of the family
or the family left behind
deteriorates rapidly.

They say that measures against
this are not easy.

And even if you have been
without major diseases or
injuries, it is natural that you
are worried about your
retirement life when your age
increases.

It can be said that Korea has a
very low pension age
compared to other countries.

Currently, the age of supply
and demand in Korea is 60
years old.
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Table 3. Creating Histograms with Binary Images

Sentences Histograms

Due to the increase in age,
income activities are reduced,
or the sudden death of the
head of the household, who is
responsible for the family's
livelihood, or disease, the
standard of living of the family
or the family left behind

deteriorates rapidly.

They say that measures against
this are not easy.
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injuries, it is natural that you
are worried about your
retirement life when your age

increases.

It can be said that Korea has a
very low pension age

compared to other countries.

Currently, the age of supply
and demand in Korea is 60

years old.
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Table 4. Proposed System Test Environment

Environment Explain
IDE Visual Studio 2022
[oN] Windows 11 Pro
Software DBMS SQLite
N 0
CPU Intel Core(TM) i5-9300H
Hardware RAM 24 GB
SSD 256 GB
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Table 5. Information of Samples

Division Explain

docx, doc, xlsx, xls, ppt, pptx,

Supported File Format odf, hwp, hunl, txt, 7z, zip

Number of Comparable Sample

Documents 971 EA
Type 1 1,598 EA
Sample Type 2 2,010 EA
Type 3 802 EA
Total Sentences 37,960 EA
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X FILENAME STATUS

572 D: WSampIeZWLESSON ONLY 129 IWIWLESSON ONLY 1291rat.,. -1

573 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291rose.., -1

574 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291rou... -1

575 D:Sample2YLESSON_ONLY_12914H I ESSON_ONLY_1291sas... -1

576 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291sent.., -1

577 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291shtn.., -1

578 D Wsample 2HLESSON_ONLY_129 19 1 LESSON_ONLY_1291silve.., -1

579 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291sce,.. -1

580 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291s00.,., -1

581 D:Sample2YLESSON_ONLY_12914H 1L ESSON_ONLY_1291s0ra.., -1

582 D:Sample2YLESSON_ONLY_12914 1L ESSON_ONLY_1291sun,., -1
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Fig. 3. List of Files to Analyze
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Table 6. Database list of FILE table

Column Name Data Type Explain
IDX INTEGER Index
FILENAME VARCHAR Local Path of Electronic
Documents
Value of Status

-1 : Analysis Object

STATUS INTEGER 0 : Analysis Done

1 ¢ Access Denied
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Table 7. Resource Usage

CPU Usage per Thread Memory Usage per Thread
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[8852] UCmpHist WarkerThreadFunction, RESULT!! tWork.fiRate(72.1)
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Fig. 5. Runtime Thread Debug Log
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Table 11. Result of All
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