o ©
|semant|c

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnn

ISBN 978-1-7281-3832-9

INOUSTRY 4.0;

RETROSPELT
PROSPELT
ANDO CHALLENLES

SONIO32008e

6 L O Z uoiEdIUNWWO) pue uolewIoju|
Jo ABojouyoa] 10} uonyesijddy uo Jeulwag euorjeuraju]
1 .

21—22

September

2018

Universitas
Dian Nuswantoro
Semarang

7
(==
-
0
~J
(==
—_—
]
Iy |
(3 %)
(= =)
-
J
Qo
)
n>
=)

Technically Supported by: Organized by:

. . DIAN DIAN DIAN 5,
Listed in &%, (b aml >
& % & . & 3 . .
g 2 £ % 1 & A
B z z %,
Z o (] i : = %, UDINUS .5° a".%unmu;‘g‘o 3 5 Ubinus &
iniversitas Dian Nuswantoro Student Branch gy as® o;::,'; o *‘é‘g:s;:‘.‘,@




PROCEEDINGS

2019 International Seminar on Application for Technology of
Information and Communication

(iSemantic)

Industry 4.0: Retrospect, Prospect, and Challenges

September 218t — 22nd 2019
Universitas Dian Nuswantoro
Semarang, Indonesia

ISBN: 978-1-7281-3832-9
IEEE Catalog Number: CFP19CUE-ART



COPYRIGHT

2019 International Seminar on Application for Technology of Information
and Communication (iSemantic)

Copyright© 2019 by the Institute of Electrical and Electronics Engineers, Inc. All
right Reserved

Copyright and Reprint Permission:

Abstracting is permitted with credit to the source. Libraries are permitted to
photocopy beyond the limit of U.S. copyright law, for private use of patrons those
articles in this volume that carry a code at the bottom of the first page, provided the
per-copy fee indicated in the code is paid through Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923.

Other copying, reprint, or reproduction requests should be addresses to
IEEE Copyrights Manager, IEEE Service Center, 445 Hoes Lane, P.O. Box
1331, Piscataway, NJ 08855-1331.

IEEE Catalog Number: CFP19CUE-ART
ISBN: 978-1-7281-3832-9

Additional copies of this publication are available from
Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA

+1 845 758 0400

+1 845 758 2633 (FAX)

email: curran@proceedings.com




2019 International Seminar on Application for Technology of Information and Communication

TABLE OF CONTENT

Paper ID Paper Title Page

1570537343 | Evaluation of Feature Extraction TF-IDF in Indonesian Hoax News 1-6
Classification

1570542590 | Classification of Troso Fabric Using SVM-RBF Multi-class Method with GLCM |7 - 11
and PCA Feature Extraction

1570542638 | Performance Analysis of Face Recognition using Eigenface Approach 12-16

1570557685 | Image Deblurring using Bi-directional Akamatsu Transform 17 - 22

1570558323 | Real-Time Multiple Vehicle Counter using Background Subtraction for Traffic 23 -27
Monitoring System

1570556575 | Secure Reversible Data Hiding in the Medical Image using Histogram Shifting |28 - 33
and RC4 Encryption

1570548164 | ShiftMod Cipher: A Symmetrical Cryptosystem Scheme 34 -38

1570579794 | Spread Embedding Technique in LSB Image Steganography based on Chaos |39 - 44
Theory

1570547755 | Neural Network based on GLCM, and CIE L*a*b* Color Space to Classify 45 - 50
Tomatoes Maturity

1570549862 | Tchebichef Image Watermarking based on PN-Sequence 51-55

1570550234 | Wireless Sensor Network using Wireless Fidelity for Environmental Monitoring | 56 - 62
System

1570544753 | New Method of Atrtificial Intelligence for Disaster Information Floods use 63 - 67
Distributed Wireless Sensors

1570556640 | Hybridization Fuzzy Simple Additive Weighting and Electre in Recipient 68 -72
Selection of Subsidized Rice

1570557166 | Intelligent Spatial Logistics DSS for tracking and tracing in horticultural food 73-77
security

1570557520 | Classification of Twitter Contents Using Chi-Square and K-Nearest Neighbour |78 - 81
Algorithm

1570557532 | An Anatomy of Machine Learning Data Visualization 82 - 87

1570557560 | Interlanguage of Automatic Speech Recognition 88 -93

1570558225 | Improvement of Collaborative Filtering Recommendation System to Resolve 94 - 99
Sparsity Problem using Combination of Clustering and Opinion Mining Methods

1570558350 | Predictive Demand Analytics For Inventory Control in Refined Sugar Supply 100 - 104
Chain Downstream

1570558912 | A Classification Method of Traditional Decor Pattern Based on Support Vector 105 - 109
Machines Approach and Gray Level Co-occurance Matrix with Mean and F-
Score

g 8 .,

Isemantic \/ Industry 4.0: Retrospect, Prospect, and Challenges XV



2019 International Seminar on Application for Technology of Information and Communication

Paper ID Paper Title Page

1570558963 | Development of First-Person Shooter Games Using Human Voice Command 110 - 115
and its Potential Use for Serious Game Engines

1570558973 | Sentiment Analysis Of 'Indonesian No Dating Campaigns' on Twitter Using 116 - 120
Naive Bayes Algorithm

1570565253 | Sentiment Analysis of Restaurant Review with Classification Approach in the 121 - 126
Decision Tree-J48 Algorithm

1570566312 | Visualizing 3D Objects Using Augmented Reality Application to Enhance 127 - 132
Students Retention in Social Science Subject
1570566628 New Method For Classification Of Spermatozoa Morphology Abnormalities 133 - 140

Based On Macroscopic Video Of Human Semen

1570566680 | Mobile Cloud Learning System Using Laravel Framework and Android Studio 141 -144

Web View
1570567126 | Preeclampsia Classification Modeling Based on Fuzzy Rules 145 - 151
1570568140 | Ant System for Face Detection 152 - 156

1570568631 | Estrous Cycle Prediction of Dairy Cows for Planned Atrtificial Insemination (Al) | 157 - 162
Using Multiple Logistic Regression

1570569000 | Text Difficulty Classification Based on Lexile Levels Using K-Means Clustering 163 -170
and Multinomial Naive Bayes

1570569383 | Performance Analysis of Hierarchical Process Model 171 -177
1570569420  Determination of Hospital Rank by Using Analytic Hierarchy Process (AHP) and |178 - 183
Multi Objective Optimization on the Basis of Ratio Analysis (MOORA)

1570569427 | A Communication Aid System for Deaf and Mute using Vibrotactile and Visual 184 -190
Feedback

1570569429 Determine Types of Indonesian Hospital by Criteria-based Proses Model, K- 191 -195
means Cluster, and Hierarchical Average Linkage

1570569436 | Clustering Methods Based on Indicator Process Model to Identify Indonesian 196 - 201
Class Hospital

1570569444  Time Performance Evaluation of Agile Software Development 202 - 207

1570569447 | Detection of Bottleneck and Social Network in Business Process of Agile 208 - 213
Development

1570569452 | Detecting Bottleneck and Fraud in Agile Development by using Petri net 214 - 218
Performance and Trace Clustering

1570569491 | Usability Evaluation Using GOMS Model for Education Game "Play and Learn | 219 - 223

English"
1570570379 | Simulation of Agent-Based and Discrete Event for Analyzing Multi 224 - 229
Organizational Performance
1570573663  Comparison Method in Emotion Speech Recognition and Classification 230 - 235
, 8 .,
Isemantic \/ Industry 4.0: Retrospect, Prospect, and Challenges Xvi



2019 International Seminar on Application for Technology of Information and Communication

Paper ID Paper Title Page

1570575236 | Comparison of Skewness Normalization Methods on Document of Javanese 236 - 240
Manuscript

1570575907 | Face Recognition Using Local Binary Pattern Histogram for Visually Impaired 241 - 245
People

1570577929 | Design and Implementation of Smart Advertisement Display Board Prototype 246 - 250

1570579212 | Javanese Gender Speech Recognition Using Deep Learning And Singular 251 - 254
Value Decomposition

1570579293 | The Application of RPG Game "Hello Counselor" to Support Students' Self- 255 - 259
Study about Simultaneous Linear Equations

1570579456 | Short Term Prediction on Bitcoin Price Using ARIMA Method 260 - 265

1570579706 | Development of Test Environment Platform for IMA using COTS components 266 - 271

1570579860 | Diabetic Retinopathy Grade Classification based on Fractal Analysis and 272 - 276
Random Forest

1570579965 | Angular Detection System on Goal Frame using Image Processing with 277 - 281
LabVIEW

1570582380 | An Interpretive Structural Modeling (ISM) approach for Institutional 282 - 287
Development in the Central Java Potato Agroindustry

1570552848 | Development of Mobile e-Participation System to Enhance e-Government 288 - 293
Performance

1570557280  Developing Maturity Levels of IT Governance for Family Businesses 294 - 299

1570569279 | The Affect of Technical Familiarity and Consumer Protection Behavior in Using | 300 - 305
E-Commerce as Platform Online Shopping

1570572434 | Analysis & Implementation of Six Sigma Methods: The Case of PPSDM Migas | 306 - 312
Cepu

1570558353 | Mobile Monitoring of Toddler's Body Temperature For Early Effort of Febrile 313 -318
Seizure Prevention

1570570583 | Human Emotion Classification Based on EEG Signals Using Naive Bayes 319 -324
Method

1570579873 | Design and Implement an Application for Determination of Blood Chemistry 325 - 330

1570547222 | Classification of Ship Based Automatic Identification System Using k-Nearest 331-335
Neighbors

1570554647 Hardware Implementation of an Asymmetrical 11-Level Inverter with Automatic | 336 - 341
Boost Charge Control in PV Applications

1570555558 | Analysis of Reactive Routing Protocols in MANET Based on Quality of Service |342 - 345

1570556191 | Data Acquisition in Determining Lab Work Assesment Ranking Using Fuzzy 346 - 353
Analytic Hierarchy Process (FAHP)

1570557235 | MPPT Design For Photovoltaic System Under Partially Shaded Condition 354 - 359

; o4,

Isemantic \/ Industry 4.0: Retrospect, Prospect, and Challenges XVii



2019 International Seminar on Application for Technology of Information and Communication

Paper ID Paper Title Page

1570544249 | VLC-UM: A Novel Virtual Laboratory using Machine Learning and Artificial 360 - 365
Intelligence

1570557743 | Topographic Data Acquisition of The Heroes Monument using Quad-Rotor 366 - 371
Unmanned Aerial Vehicle (UAV)

1570557809 | Performing Robot's Head Motion Simulation by Human Head Movement Activity | 372 - 376
Using 3D-AAM

1570557945 | Performance Shunt Hybrid Power Filter and Line Reactor Methode for 377 - 382
Harmonic Mitigation in 5 Dominant Order IHD-V

1570557949 | Performance Analysis of Vertical Wind Turbine Type Savonius-L Based on 383 - 388
Wind Speed, Rotation Speed, and Number of Blades

1570544644 | Face Emotional Detection using Computational Intelligence based Ubiquitous 389 - 393
Computing

1570558436  Performance Analysis LEACH Based Genetic Algoritm In Wireless Sensor 394 - 399
Network

1570558675 | An Application Real-time Acquiring EEG Signal from Single Lead Electrode to | 400 - 404
Recognize Brain Activity using Neurosky Sensor

1570558720 | The Design of Low-Cost Patient Monitor Based on Computer 405 - 410

1570558755 | Performance Evaluation of ACO-MPPT and Constant Voltage Method for Street 411 - 416
Lighting Charging System

1570558761 | The Measuring of Vital Signs Using Internet Of Things Technology (Heart Rate |417 - 422
And Respiration)

1570558776 | Design of Cardiac Monitor for Multi Parameters 423 - 428

1570558780 | A Portable Vital Sign Device with Liquid Crystal Display TFT Touchscreen 429 - 433

1570558975 | Survey of Methods in the Spatial Domain Image Steganography based 434 - 439
Imperceptibility and Payload Capacity

1570559600 | The Comparative Analysis Between LEACH and DEEC Based on The Number | 440 - 445
of Nodes and The Range of Coverage Area

1570567253 | Comparison of Fetal Heart Rate Detection Using Envelope Extraction and 446 - 449
Shannon Energy

1570569047 | Implementation of Plant-Wide PI-Fuzzy Controller in Tennessee Eastman 450 - 454
Process

1570571908 | Design and Implementation Bidirectional DC-DC Converter for Load Sharing 455 - 459
and Charging Battery

1570573025 | Finding Location of Transformer that overload using loT Method 460 - 464

1570573066 | Implementation of AC-AC Voltage Controller for Reduce Transient Current at 465 - 470
Three Phase Induction Motor

1570573081 | Real-Time Battery Monitoring and Fault Identification Application on Electric 471 - 475
Scooter

g 8 .,

Isemantic \/ Industry 4.0: Retrospect, Prospect, and Challenges XViii



2019 International Seminar on Application for Technology of Information and Communication

Paper ID Paper Title Page

1570573245 | Hardware Implementation of Sensorless BLDC Motor Control To Expand Speed | 476 - 481
Range

1570573297 | SPWM Volt/Hz Based Speed Control of Induction Motor 482 - 486

1570573344 | Hardware Implementation of Simplified VVVF Inverter for Induction Motor 487 - 491
Based on SVM

1570573375 | Implementation Buck-Boost Converter using Pl Control for Voltage Stability and | 492 - 496
Increase Efficiency

1570573581 | Implementation of Fuzzy Logic Control for Soft-Starting Method Brushless DC | 497 - 502
Motor at Electric Bicycle

1570575460 | Heartbeat and Blood Pressure Monitoring System Wireless-Based 503 - 506

1570575819 | Development of BTS Gate Smart Key Based on Internet of Things 507 - 512

1570578321 | Determining Qibla Direction using al-Biruni's First Method from Kitab Tahdid 513 - 518
Nihayat al-Amakin with The Implementation Based on Board Arduino MCU,
GPS Module, and Digital Compass

1570547753 | Evaluation Of Histogram Of Oriented Gradient (HOG) And Learning Vector 519 - 522
Algorithm Quantization (LVQ) In Classification Carica Vasconcellea
Cundinamarcencis

1570580001 | PWM Control Strategy of Regenerative Braking to Maximize The Charging 523 - 527
Current into The Battery in SRM Drive

1570557757 | The Concept of "Anti-Hoax Intelligence (CI1)" Inside Social Media using Ken 528 - 535
Watanabe & Johari Window Methods

1570558774 | Altruism and Egoism in e-WOM: The moderating effect of Facebook perceived |536 - 541
ease of use

1570558917 | Translation Learning Enrichment Using Smart Application Creator 3.0: An 542 - 547
Attempt to Design a Mobile Application in Translation for Tourism Purpose
Course

1570573424 | Translation Course 4.0 Redefined: Enhancing Work Efficiency and Meaning 548 - 553
Accuracy Using AEGISUB 3.2.2 Subtitling Software

1570574947 | Google vs. Instagram Machine Translation: Multilingual Application Program 554 - 558
Interface Errors in Translating Procedure Text Genre

1570579955 | Influence of Augmented Reality on the Achievement and Student Learning 559 - 563
Independence

1570548631 | Applying Customer Loyalty Classification with RFM and Naive Bayes for better | 564 - 568
Decision Making

1570556869 | Applying Innovative LMS with Gamification Framework 569 - 573

1570569401 | Determination of Hospital Rank by Using Technique For Order Preference by 574 - 578
Similiarity to ldeal Solution (TOPSIS) and Multi Objective Optimization on the
Basis of Ratio Analysis (MOORA)

; o4,

Isemantic \/ Industry 4.0: Retrospect, Prospect, and Challenges Xix




2019 International Seminar on Application for Technology of Information and Communication (iSemantic)

Comparison of Skewness Normalization Methods on
Javanese Script Documents Input

Agutinus Rudatyo Himamunanto

Fakultas Sains dan Komputer
Universitas Kristen Immanuel
Yogyakarta, Indonesia
rudatyo@ukrimuniversity.ac.id

Abstract— The scan of a text document that is visually quite
perpendicular to its axis is very important. Correction operations
on image slope will make the image visually perpendicular. This
paper will compare the method of tilt detection both moment-
based, center of gravity, and hough transformation on a printed
image of a modern Javanese text document. The results of this
study will be very useful in the line segmentation of document
images which are part of the transliteration of Javanese script
text documents. The data used in this study is the result of
scanning Javanese literary books entitled "Hamong Tani". On
each page of the scan, the slope angle of the coordinate axes is
tested using the three selected slope detection methods. The next
step is the line segmentation process using the vertical projection
method to see the success of each method in making slope
corrections. Based on the result of comparation shown that the
Hough Transform methode work better more than two methods
else.

Keywords— document image; slope detection; moment
orientation; center of gravity; Hough transform

I. INTRODUCTION

The development of the science of document image
analysis, namely the analysis of visual representations of paper
documents such as journals, facsimile results, office
documents, form sheets, etc. (Srihari, et al., 1986), opens a
great opportunity to be utilized for the preservation of
manuscripts. many ancient manuscripts found in Yogyakarta.
O’Gorman and Kasturi (O’Gorman and Kasturi, 1997) provide
stages of the process of document image analysis that can be
modified for Javanese literary text image recognition.

It starts with the digitization phase of the data, followed by
the pixel level processing stage which aims to prepare image
documents, as well as creating intermediary features to help
recognize images, and the final step of character recognition in
order to translate a series of characters that have various shapes
and sizes.

One of the stages that must be passed in the pixel level
processing stage is the segmentation stage, where in the
introduction of the text document image that stage means the
stage to reduce the text document image into text components,

978-1-7281-3832-9/19/$31.00 ©2019 IEEE

Emerita Setyowati

Fakultas Sains dan Komputer
Universitas Kristen Immanuel
Yogyakarta, Indonesia
emeritas@ukrimuniversity.ac.id

namely finding columns, paragraphs, words , until finally it is
found that the character of segmentation works well, the
process for the introduction of the acquired characters will run
easily.

Problems arising when in the digitalis process cannot
always be guaranteed that documents are always placed or
taken in a position perpendicular to the coordinate line.
Scanned results if not corrected will produce incorrect results
when analyzing and recognizing images, especially text
document images (AL-Shatnawi and Omar, 2009).

The results of this study will be very useful in the line
segmentation of document images which are part of the
transliteration  of  Javanese  script text documents
(Himamunanto, 2015).

II.  RELATED WORKS

There have been several studies related to tilt detection,
where relatively good results have been obtained. Al-Shatnawi
and Omar (2009) conducted a study to detect the slope of
documents written in Arabic script, Widiarti (2010) examined
how much the slope angle was produced by scanning the
Hamong Tani book written using Javanese characters using the
moment method, and Kurdianata (Kurdianata, 2011) does the
same thing with Widiarti but uses the center of gravity method.
The disadvantage of the Widiarti and Kurdianata research is
that the direct finding of the angle obtained for the process of
line segmentation in the printed text documents of modern
Javanese literature can be a measure of the success of the slope
detection process.

Widiarti, et al. (2010), by calculating the magnitude of the
position of the pixel compiler image, and Niko (Kurdianata,
2011) using the input method, each page of the book "Hamong
Farmer". On the other hand there is the Hough transformation
method which has been investigated for its use for tilt detection
in the scanning images by Rezaei et al. (2013), which raises the
reason that research is needed to compare which methods are
relatively good in finding large slope angles automatically, in
the successful use of corrections to the angles found for the
process of segmenting document image lines.
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III. SKEWNESS OF DOCUMENT IMAGE

The slope of the document as an input to further processes
can be caused by many factors. As explained above, the effect
of sloping document images is the result of further
unsatisfactory processes. The document images that experience

a visual slope are like Fig. 1.
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Fig. 1. Skewness of Javanese image document

If the input data for image document image recognition is
shaped like Fig. 1, it is necessary to process the slope image
correction of the input document in order to obtain the image of
the input document which is located near the perpendicular to

the coordinate axes.
IV. SKEWNEES NORMALIZATION ALGORITHMS

There are at least 3 methods of slope normalization of
document images, namely: center of gravity, moment
orientation, Hough transformation.

A. Center of Gravity(Centroid)

Center of Gravity or better known as centroid is a focus of
an area (Al-Shatnawi and Omar, 2009). When implementing
the slope detection process, the centroid will be searched from
the area represented by the object in the image to be searched

for the slope angle.

centroid

baseline

Fig. 2. Centroid and baseline an input image (Kurdianata, 2011)

Centroid can be searched using formulas:

Z OrigX, Z Origl,
N N

C'eu(X.Y):{ (4)

centroid obtained the baseline can be obtained, which is a line
that intersects with the centroid and is perpendicular to the

object in the image.
The formula for finding the baseline can be seen in the

formula:

(XX (2% HPICASN) 5
0 v vt Hy= N (5)
where,

X, =0rigX, - X', dan Y, =0Origl, - Y (6)
Then do a comparison,
- S, —p Feaxp?
Skew(pty, > p1,, )= M s (}2'}* 7 : b 4% (7)
2% 4
My (8)

Sk(’u{vu.l\ > Ho }l— = -
i .H_-._\ —Hg t \Ilr{}{j_\ - !H,\x} +4* .Hg-

After the baseline value is found, the next step is to find the
slope angle by looking at the object as an ellipse polygon,
where the angle created by the intersection between the
baseline and the x axis is the slope angle of the object.

Fig. 3. Slope angle description (Kurdianata, 2011)

The value of object orientation as an ellipse polygon can be
searched using formula 9.

(9)

180 :
Orientation=—tan"' (skew)
T

After the Orientation is obtained, a comparison is made where
if (Orientation> 0), then:

Angle(6) = 90° - Orientation (10)
But if (Orientation <0), then:
Angle(6) = -90° - Orientation (11)

B. Moment Orientation
If there is a binary image text document, the value of © as
the value of the document slope is determined by formula (1)

(Gonzales, and Woods, 2002).

o= Lign- 24
2 Moo = Hop

with,
Hpg = > (m- ) (n—n)?
" n

where OrigXi and OrigY1i are the coordinate points of objects,
while N is the total number of pixels of the object. From the
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is the central moment of the order (p, q), where m, n is the
center point of the moment defined as follows:

m:%ZZm, ;:%§%u. (3)

m n

image 2.jpg

N states the number of pixels in the image, while m, n states
the coordinates of the object from the image. This formula only

applies to binary images.

C. Hough Transform

The Hough transformation was invented by Paul Hough in
1962. The initial use of the Hough transformation was first
used to detect straight lines in an image.

image 3.jpg

The basic idea developed by Hough is, if given a point (X,
y) in an image (assumed to be a binary image), the equation of
the line can be written:

image 4.jpg

y=ax+h (12)

The accumulator is the pairs of points (a, b) that fulfill the

equation. This accumulator array is then called a

. image_5.j
transformation array. g¢_>.Jpg

V. PROCES STAGES

There are two main steps that must be done when tilt

correction, namely: image 6.jpg

1. Detect the slope of the document image which aims to
find out how big the slope angle of the document image
is to the lines of the coordinates of the main axes

2. Rotating the input document image as big as the angle
found at tilt detection.

image 7.jpg

VI. RESULTS AND DISCUSSION

Tests carried out on image input that has experienced a
slope manually. A total of 10 input images with various slopes
become the third test input method.

A. Test Results of Comparation Methods image_8.jpg
The following are the 10 test inputs used in the
normalization experiment of the tilt image of Javanese script

documents..

TABLE L VARIOUS INPUT OF DCUMENT IMAGE

Visual Name image 9.jpg

image 1.jpg
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image_10.jpg

One example of document input that is in a slope is shown
as in Fig. 4. Input image is taken from a Javanese script
document titled "Hamong Tani".
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Fig. 4. A document input that is in slope

Furthermore, the tilt angle is calculated by considering the
resulting angle based on horizontal straight lines and oblique
lines of the document image. In Fig. 5 is shown how a slope
angle is found.
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Fig. 5. The results of the slope detection testing process
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Fig. 6. The results of the slope normalization testing process

The maximum angle is the best angle produced by each
method. The results of this maximum angle are then used to see

the results of the comparison and get information on which
method is the best.
B. Test Results of Comparation Methods

The following are tables of test results based on the 10
input images to the 3 slope normalization methods.

TABLE II. TEST RESULT OF ANGLE SKEWNESS

angle of skewness

No File Momen Gravitation Hough

1 | image 1 7,81 10,05 10,69

image 2 7,52 7,13 12,9

image 3 2,21 0,58 4,09

image 4 4,32 5,03 3,87

image 5 6,73 8,62 9,09

image 6 7,76 7,63 14,54

image 7 5,94 3,41 8

image 8 7,06 15,58 18,16

image 9 5,24 2,86 7,91

S (O [0 |9 | [ [k [

—

image 10 6,56 3,96 8.9

TABLE III. TEST RESULT OF CORRECTION

correction

No File Momen Gravitation Hough

1 | imagel 1 22 7

image 2 2 14 8

—_
w

image 3 1

image 4 2

2
3
4 5
5 | image5 1 9 18
6 | image 6 2 8 12
7 | image7 4 3 7
8 | image 8 2 19 15
9 | image9 2 2 13
10 | image 10 2 4 8
TABLE IV. TES RESULT OF MAX ANGLE
max angle
No File Momen Gravitation Hough

1 | image 1 0,43 0,58 0,97

image 2 0,43 0,58

image 3 0,86 0.58

image 4 0,86 0,58

image 5 0,87 0,58

image 6 0,86 0,58

N (N [ | W

0
0
0
0
0
0

image 7 0,88 0

239



2019 International Seminar on Application for Technology of Information and Communication (iSemantic)

8 | image 8 0,85 0,58 0
9 | image 9 0,88 0,58 0
10 | image 10 0,88 0 0

C. Discussion of Results

Based on table 4, it is known that the normalization results
with degrees approaching 0 appear 9 times in the Hough
Transform column.

This shows that the Hough Transform method is
sufficiently recommended as a slope normalization method in
preprocessing with document image input.

VII. CONCLUSION

Based on the test results it is known that the Hough
Transform method shows better success compared to the
Moment method and the Gravitation method.

The input image has been successfully recovered with a
near-perfect tilt. Considering the test results, the Hough
Transform method can be suggested to be used as a
preprocessing operation in the process of recognizing the
pattern of letters in a document.
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