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Preface

The massive impact of digital technology is transforming every industry. During the last 20
years, the narrower concept of creative industries (referred to arts and cultural industries) has
evolved into the idea of creative economy. Creative economy envelops a multitude of fields,
such as music and artistic expression, food and gastronomy, publishing, software, advertis-
ing and design, packaging, fashion and textile manufacturing, photography and videography.
The ability to create and circulate intellectual capital has the potential to generate wealth and
employment and, at the same time, promoting social inclusion, cultural diversity and envi-
ronmental respect. That is, the creative economy can contribute effectively to the achieve-
ment of the Sustainable Development Goals.

Considering all these reasons, the celebration of the first International Conference
“Sustainability in Creative Industries”, organized by IEREK, has become an ideal forum
to share ideas and experiences on this topic from different countries. This book includes a
selection of papers presented at that conference, after passing a review process. The studies
presented in this book volume have been carried out using a great variety of methods and
techniques.

The book is structured in three parts. The first part “Sustainable Entrepreneurship:
Characterization, Analysis, and Impacts” consists of five chapters. Chapter “The Key
Characteristics of Sustainable Entrepreneurs” is focused on the study of the personal traits
and skills that shape sustainable entrepreneurs. Key characteristics of sustainable entre-
preneurs are identified: altruistic, innovativeness, the ability to balance values, probity and
self-compassion. Chapter “Analysis of Factors Affecting Entrepreneurial Intention Among
Undergraduates” shows that perceived desirability, locus of control, self-efficacy and entre-
preneurial education are factors affecting entrepreneurial intention among undergraduates
from Indonesia. The study in Chapter “The Influence of Entrepreneurial Alertness on New
Venture Performance with Networking Capability as a Moderator at Start-Up in Surabaya”,
by using Partial Least Square, finds a significant association between entrepreneurial alert-
ness and the new venture performance, where the moderating variable networking capabil-
ity acts as a predictor of moderation. Chapter “Fashionpreneur: Sustaining Traditional Batik
Craft Through Entrepreneurship Activity Among Students at Universiti Malaysia Kelantan
(UMK)” presents the main results of the project “Fashionpreneur” in Malaysia with the
objective of tracking how many students from this project will venture into the batik busi-
ness after graduating. Finally, Chapter “Mascot and Brand Sustainability in Pandemic Era:
Systematic Literature Review” aims at presenting the results of a systematic literature review
on the utilization of mascots for place branding from 2020 to 2022.

In both creative and non-creative industries, probably the most valued skill of a worker
is their creativity. To do this, from the academic field, activities and evaluation systems
must be designed to encourage students’ creativity. The second part of this book, with eight
chapters, focuses on “Innovative Approaches to Teaching and Pedagogy in Creative Design
Education”. Chapter “Explorative Learning Space for Developing Motoric Skills in the Early
Childhood Stage” shares the experience of the construction of a multi-function space desig-
nated for children to support the growth and development of their motoric skills. Following
the Vitruvius design principles, this design allows integrating both activities of playing and
learning in one space to encourage the spirit of learning in children. Chapters “Utilizing

vii



viii

Virtual Reality to Support Teaching the Design Principles of the Life-Safety System” and
“Virtual Personal Branding Education Workshop for GenIUS School Students Using
Framework for Innovation Participatory Design Method” discuss the advantages of using vir-
tual learning methods in architecture studios and in a private school in the context of the
pandemic, respectively. Following the survey method, Chapter “The Impact of a Connectivist
Learning Environment on Indonesian Design Students’ Learning Experiences Through
MOOC” analyzes the satisfaction of undergraduate students in Indonesia with MOOC as
a methodology to foster the learning process during the COVID-19 pandemic and, more
importantly, for the after-pandemic period in an increasingly digitized education context.
Results show that this method is very well evaluated by the students. Dealing with a radi-
cal vision of education for sustainability, Chapter “Competences, Capabilities, and Skills in
Teaching and Learning Fashion Design for Sustainability” illustrates the definition of compe-
tencies, capabilities, and acquired skills in teaching and learning fashion design for sustain-
ability through a holistic approach based on the sustainability pillars: environment, economy,
society and culture. Chapter ‘“Project-Based Learning (PBL): Student Creativities in the
Upcycling Projects” presents the results of the project-based learning focused on increas-
ing student’s creativity in project upcycling for fabric waste. Positive outcomes of the pro-
ject are improvements in student creativity in the products made, originality in describing
problems, and creativity in finding solutions. Chapter “Upcycling the Abandoned Students
Artwork with Bateson’s Type of Learning in Entrepreneurship Course” describes the results
of a practical experience with artworks by students from the entrepreneurship course in a pri-
vate university in West Java, Indonesia. Specifically, they reused and recycled previous assets
from their colleagues or themselves and explored the possibility of making them suitable for
certain targets using Gutman’s Means-End theory. Finally, Chapter “Student Perception and
Behavioral Changes in Blended Learning Implementation” investigates students’ behavior
and attitude toward blended learning by comparing first-time and second-time users.

The third and last part of this book, with five chapters, is focused on “Technological
Advancements and Sustainability-Based Innovations in Creative Industries”. Chapter “The
Collaboration Between Academic and Industry in Creative Industry and Sustainability-
Based Programs: The Academic Perspective” highlights the advantages of the col-
laboration between academic and creative industry in Indonesia based on sustainability
programs. Chapters “Sound Visualization Based on Font Modification Using the Sound of
Angklung” and “The Implementation of Deep Learning Technique in Mobile Application as
a Preservation and Learning Media of Javanese Letter” show the application of technologi-
cal advances such as artificial intelligence to foster the conservation of local heritages. More
specifically, Chapter “Sound Visualization Based on Font Modification Using the Sound of
Angklung” presents the sound visualization-based font modification, using the Sound of
Angklung difficulty. In Chapter “The Implementation of Deep Learning Technique in Mobile
Application as a Preservation and Learning Media of Javanese Letter”, mobile application is
developed using deep learning technique with VGG-16 convolutional neural network archi-
tecture, as the cutting-edge method of artificial intelligence, to recognize Javanese letter and
convert it into Latin alphabet. Chapters “Web-Based Human Resource Information System
Design AT PT. Cakra Mandala Sakti Surabaya”, “User Experience Toward Sustainable
Choice: Case Study ZALORA Indonesia” and Chapter “Web-Based Human Resource
Information System Design AT PT. Cakra Mandala Sakti Surabaya” conduct case stud-
ies of creative innovations that foster economic sustainability. Chapter “Web-Based Human
Resource Information System Design AT PT. Cakra Mandala Sakti Surabaya” presents a
Web-based human resource information system to optimize the operational management
process. Chapter “User Experience Toward Sustainable Choice: Case Study ZALORA
Indonesia” explains a technique of automotive modelmaking that uses waste wood. Finally,
Chapter “User Experience Toward Sustainable Choice: Case Study ZALORA Indonesia”
aims at studying the intervention needed on the user experience aspect that could encourage
more conscious shopping through the Zalora Earth Edit platform.

Granada, Spain Angeles Sanchez
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The Implementation of Deep
Learning Technique in Mobile
Application as a Preservation
and Learning Media of Javanese

Letter

Raymond Sutjiadi, Timothy John Pattiasina, and Peter Santoso

Abstract

Indonesia as the largest archipelagic country in the world
has many local heritages. One of the valuable heritages is
local language, which is 718 local languages in total from
37 provinces in Indonesia. Javanese language is a local
language used by many people in Java Island, the most
crowded mainland in Indonesia. This language has spe-
cific form of letter, differ from Latin alphabet. Because of
that, nowadays people rarely learn how to write Javanese
letter because of its difficulty. In this research, mobile
application is developed using deep learning technique
with VGG-16 convolutional neural network (CNN) archi-
tecture, as the cutting-edge method of artificial intel-
ligence, to recognize Javanese letter and convert it into
Latin alphabet. By using this application, younger gen-
eration can learn Javanese letter easily and in attractive
way. Three main features are provided, i.e., scanning the
letter, writing the letter, and converting the letter. Users
are able to learn how to read and write Javanese letter,
also receive feedback score from the system. This appli-
cation is aimed as a preservation and learning media for
those who want to learn Javanese letter using information
technology. Based on testing result, this application has
89% of accuracy to recognize Javanese letter.

Keywords

Deep learning - Convolutional neural network - Artificial
intelligence - Mobile application - Javanese letter

R. Sutjiadi (<) - P. Santoso

Informatics Department, Faculty of Information Technology,
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1 Introduction

Indonesia is the largest archipelagic country located in
South East Asia with more than 272 million popula-
tion and inhabit more than 1.9 million square kilometer
area (BPS, 2022). Based on the census data in 2010 held
by Center of Statistics Bureau, Indonesia comprises more
than 300 groups of ethnic (Sari et al., 2018). This factor
makes Indonesia rich of traditional cultures as the invalu-
able heritage that need to be preserved in this modern era.
Every ethnic possesses specific traditional culture in form
of traditional apparel, house, song, and language. Some
of them have already been recognized as world herit-
age by the United Nations Educational, Scientific, and
Cultural Organization (UNESCO). Indonesia owns 718
local languages in total (Kwary, 2019) from 37 provinces in
Indonesia.

One of the biggest ethnics in Indonesia is Javanese,
which settles in most part of Java island (Central Java,
Special District of Yogyakarta, East Java), and some
of them also migrate in other parts of Indonesia island
(Muttagien et al., 2018). This ethnic has many specific tra-
ditional cultures, and most of them still exist until now.
Javanese has their own specific letter, differs from Latin
alphabet, as a written communication medium since the
mid-fifteenth century called Javanese letter or sometimes
also called as Hanacaraka, Carakan, and Dentawyanjana
(Suria, 2018). This letter consists of 20 basic characters
represent vowel sound called Aksara Nglegena as seen in
Fig. 1. Besides Aksara Nglegena, there are additional char-
acters called Aksara Murda (Fig.2), Aksara Mahaprana
(Fig. 3), Aksara Swara (Fig. 4), and Aksara Ganten (Fig. 5).
Javanese letter has similar format with the letter of Balinese
and Sundanese because those letters are descended from
Aksara Kawi, the older letter used in the era of Sriwijaya
Kingdom (Zurbuchen, 1976).

On the other side, nowadays younger generation is
exposed by many modern cultures from other countries via

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2024 161

M. Nawaz Tunio et al. (eds.), Sustainability in Creative Industries,

Advances in Science, Technology & Innovation, https://doi.org/10.1007/978-3-031-48453-7_16


https://doi.org/10.1007/978-3-031-48453-7_16
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-48453-7_16&domain=pdf

162

R. Sutjiadi et al.

awn & G 2 EM @ aan aan O aaun
ha na ca ra ka da ta sa wa la

U @ 6 U m & a9 e @ oa
pa dha ja ya nya ma ga ba thanga

Fig.1 Twenty characters of Aksara Nglegena

HU @G M A% B M ¥

Ka Ta Sa Pa Nya Ga Ba

Na
Fig.2 Eight characters of Aksara Murda

(1N (N < LN

Sa Dha Ja

Fig.3 Four characters of Aksara Mahaprana

6 n [N . ﬂ é.
A u E 0

ﬂi

Ag Au

Fig.4 Seven characters of Aksara Swara

8 n
A

Noalelet  Pacerek

Fig.5 Two characters of Aksara Ganten

television program, music, and other media. Foreign cul-
ture is more appreciated, instead of Indonesian local cul-
ture itself, because it can be accessed easily via electronic
device, such as computer, smartphone, and tablet, which in
general already owned by younger generation. The content
is more enjoyable, so many people idolize them, for exam-
ple, Anime, Manga, and J-pop from Japan. It is spread-
ing quickly online, and as more people are exposed to and
aware of this Japanese popular culture, the influence will
be even more profound (Bangsa & Sihombing, 2022). This
factor becomes an impediment to introducing local tradi-
tional culture to the younger generation and further, it will
eliminate the actors who preserve the Indonesian culture.
The preservation of Javanese letter becomes a tough
challenge, not only for government institutions, but also
for educators. The Indonesia government via the Ministry

of Education, Culture, Research, and Technology issues
a policy where Javanese language and literature become
a local course curriculum in school located in Central and
East Java (Rahadini & Nurhayati, 2022). This effort is to
increase the number of people who understand the Javanese
language, including how to write Javanese letter. But in
practice, this subject is often considered less important than
other courses, and students’ interest in learning Javanese
language is still low comparable to the other languages
(Nurmasari et al., 2017), like English and Mandarin.

Based on the above situation, it needs innovative way
how to introduce Javanese letter to younger generation. In
this research, mobile application based on Android is devel-
oped as a media to learn Javanese letter. Not only for edu-
cational purpose, this application is also implemented the
artificial intelligence to recognize Javanese letter and con-
vert it into Latin alphabet characters. So by using this appli-
cation, younger generation is able to learn Javanese letter in
more fun and enjoyable way.

2 Research Methodology

This research uses some methodologies to build the appli-
cation. Rapid application development (RAD) is a robust
methodology for developing mobile applications rapidly.
Convolutional neural network (CNN) as a deep learning
method is implemented for the intelligent system to support
the recognition features. This research also adopted VGG-
16 as a CNN model that has proven to be used as an image
recognition engine.

2.1 Rapid Application Development (RAD)

To develop this application, it will be used rapid application
development (RAD) methodology as a software develop-
ment life cycle (SDLC). RAD model is a prototyping-based
method and develop iteratively without specific planning
involved (Fatima et al., 2018). RAD also focuses on users
requirements by building prototyping model, which devel-
oped iteratively based on suggestions and testing from
users. Different from waterfall methodology, which states
that software developer teams should have a detailed road-
map for the project, RAD does not have complicated plan-
ning. Basically, RAD methodology aims to develop the
applications faster. Continuous feedback analysis and fre-
quent interactions are needed to achieve good result. RAD
supports quick program design progression and makes
without question transport on adjusted time (Yashod, 2021).
Figure 6 shows RAD processes, where every phase will be
continued by the next phase until finish. This continuous
phase will be repeated until prototypes fulfill all system
objectives and requirements.
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The first phase of the RAD is to gather all the infor-
mation related to the system requirements. In this phase,
developer should do system requirement analysis by inter-
viewing the users, distributing questionnaire, studying the
literatures (books or journals), or observing the business
process. Based on the result of system requirement analy-
sis, developer then creates quick design of the application.
The second phase is the repetitive stage for prototyping
development phase. During this phase, developer will
implement quick design into product prototype. This prod-
uct prototype should be expanded by accommodating user
needs. Developer should demonstrate this prototype to the
users and refine it based on user feedback. The third phase
is testing the prototype. In this phase, product prototype is
already mature and ready to be tested for final deployment.
The last phase is deployment in the actual environment after
all system functionalities have been validated.

This application comprises into two modules, and
each module is separated into five stages of development
(Sasmito et al., 2020), i.e.,

(a) Module for dataset training and testing, written using
Python programming language, TensorFlow framework,
and Keras library. This module results data model which
will be used by the Android application and becomes an
important part to recognize Javanese letter accurately
based on artificial intelligence training process.

e Business modeling: In this first stage, dataset is col-
lected by gather hand written samples of Javanese

letter from some people. Dataset used to build a data
model consists of 250 vector images per 20 characters
of Aksara Nglegena only. So, the total dataset is 5000
vector images.

e Data modeling: In this stage, collected sample data
is preprocessed to be fitted to the required specifica-
tion to optimize the data training results. To generate
dataset and maximize the variant of the image, every
image data is entering preprocessing stage where
there are image binarization process and other five
image processing methods (apply image rotating and
Gaussian filter) as shown in Fig. 7. The objective of
this process is to minimize the overfitted data model.

e Process modeling: In this stage, final dataset is
uploaded to the Kaggle platform and openly pub-
lished to be used by other developers.

e Application generation: This is the main stage, where
this module is developed using Python programming
language in Kaggle environment system.

e Testing: the last stage where resulted data model is
optimized by tuning hyperparameter to search the most
optimum accuracy value. The final data model then will
be hosted on the cloud server as a source of knowledge
for Android application to recognize Javanese letter and
convert it into particular Latin alphabet characters.

(b) Module for Android application, written using Java
programming language. This application will be used
by the users to scan Javanese letter using smartphone
camera and convert it into Latin alphabet characters,
based on data model created by first module.

e Business modeling: In this first stage, literature study
is conducted to search similar research and find state-
of-the-art to be developed.

e Data modeling: In this stage, prototyping model is
developed by designing user interface to accommo-
date every feature on application.

e Process modeling: In this stage, final prototyping
model is developed by arranging some improvements
based on user needs.

e Application generation: This is the main stage, where
this module is developed using Java programming
language in Android Studio IDE.

e Testing: the last stage where mobile application is
ready to be used and tested by the users to find some
bugs and optimize its accuracy.

2.2 Convolutional Neural Network (CNN)

Convolutional neural network (CCN) is a popular deep
learning algorithm that processes certain input digi-
tal images to provide the knowledge to detect the item
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categories by giving some important variables (biases and
weights) to various characteristics and objects in the image.
Convolutional neural network (CNN) has shown excellent
performance in many computer vision and machine learn-
ing problems (Khan et al., 2020). The development of CNN
has had a tremendous influence in the field of computer
vision in recent years and is responsible for a big jump in
the ability to recognize objects (Voulodimos et al., 2018).
This fast achievement has been enabled by increasing the
amount of data that available for data training and also sup-
ported by the computing power enhancement.

The CNN design has kernels or filters that can find edges
or features throughout a digital image. Every digital image
on CNN is represented by an array of pixel values for each
color channel, which is often an RGB or 3-channel image.
More precisely convolutional layers are able to detect pat-
terns on images. A kernels is a collection of weight values
in form of matrix which is trained to detect specific fea-
tures on an image. The fundamental principle of CNN is to
spatially convolve the kernel on an input image and deter-
mine whether any features have been identified. The spatial
translation of the input from a characteristic detection layer
will be conveyed to the output unchanged since each filter
or kernel seeks to identify a specific characteristic at each
input point. A convolution process is performed by comput-
ing the dot product of the kernel and the input area where
the kernel is overlapped to obtain a value expressing how
sure it is that a certain feature is present (Kumar & Kumar,
2018). Figure 8 depicts the fundamental CNN structure
(You et al., 2017).

23 VGG-16 Architecture Model

VGG-16 is a CNN model developed by Simonyan and
Zisserman (2015) from University of Oxford, to classify
large-scale image and maintain its peak performance to
result good accuracy. This model won as runner-up position
in ILSVRC-2014 challenge with less than 7.5% test error.
VGG-16 model is good to be used as image classification
algorithm because of its robustness.

Fig. 8 Basic structure of CNN

Convolutional
layer

Tt

Input

This model comprises 13 convolutional layers and three
fully connected layers as shown in Fig. 9. Max Pooling is
used to extract low-level features such as edges and points.
Softmax is used as an activation function to calculate the
relative probability value between 0 and 1 based on the
model confidence correlated to which class the image
belong to. In this research, there are 20 classes of Javanese
letter (Aksara Nglegena) to be classified as an output. The
highest probability value will be taken as a final recognition
result. Detailed per layer VGG-16 architecture process is
shown in Table 1.

3 Result and Discussion

3.1 Use-Case Diagram

In general, this Andorid mobile application has four fea-
tures or menus that can be accessed by the users (as shown
in Fig. 10), i.e.,

e Scanning: Users can access this menu to scan a letter
of Javanese letter (Aksara Nglegena) using smartphone
camera, and application will recognize that letter utilizes
VGG-16 (CNN) method. The recognition result in form
of particular Latin alphabet characters will be shown on
screen.

e [Learning: Users can learn how to write Javanese let-
ter (Aksara Nglegena) by writing the letter directly via
smartphone touch screen. Application will recognize the
result and give a score based on artificial intelligence.

e Converting: Users can type the Latin alphabets, and
application will convert it into respective Javanese letters
(Aksara Nglegena). Also, users are able to copy the char-
acters or share it to another application.

e Setting: Allows users to change the functionality and
behavior of an application. Users may access this menu
to change some tuning parameters related to the function
of the application.
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Fig.9 Architecture of VGG-16 224 x224x3 224 x 224 x 64
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Table 1 List of VGG-16 per
layer process

convolution+ReLLU

@ max pooling

4 fully connected+Rel.U

1 softmax

w, 1x1x4096 1x1x
(i aly e —y gogtaiy

—

No |Layer Description

1 Conv3-64 | 64 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

2 | Conv3-64 | 64 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

Maxpool Max pooling process, matrix 2 x 2, stride 2 x 2

4 Conv3-128 | 128 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

5 | Conv3-128 | 128 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

6 | Maxpool Max pooling process, matrix 2 x 2, stride 2 x 2

Conv3-256 | 256 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReL.U activation

rectified

8 Conv3-256 | 256 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

9 Conv3-256 | 256 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

10 | Maxpool Max pooling process, matrix 2 x 2, stride 2 x 2

11 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

12 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

13 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

14 | Maxpool Max pooling process, matrix 2 x 2, stride 2 x 2

15 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

16 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

17 | Conv3-512 | 512 channel convolution layer, 3 x 3 matrix, padding = ‘same’, ReLU activation
rectified

18 | FC-4096 Fully connected dense layer of 4096 units, ReLU activation

19 | FC-4096 Fully connected dense layer of 4096 units, ReLU activation

20 |FC-20 Fully connected dense layer of 20 units, Softmax activation
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Scan Javanese
Letter

Convert latin text

% / -

w

Learn to Write
Javanese Letter

Fig. 10 Use-case diagram

3.2 Architectural Design

Architectural design depicts the relationship between the
user and many subsystems related to the application. Based
on Fig. 11, it can be seen that user will interact directly to
application using Android smartphone device. This appli-
cation has to access the cloud backend server via Internet
connection, where data model hosted and run a Python
web service. This web service stand by to receive a sam-
ple image from smartphone and process the recognition. In
this case, a neural network model that has been trained is
needed to be used in the prediction process of scanning a
Javanese letter and learning to write in Javanese. The rec-
ognition result then will be sent back to the application
via Internet connection and inform to the user on display
screen.

3.3 User Interface Design

Designing good user interface plays an important part
because user will have experience using this application

via all features provided in user interface. All menus must
be stated clearly about the function to help user operate all

X

Fig. 11 Architectural design

Smartphone

features smoothly. Also, user interface design must repre-
sent the theme of the application. Because this application
is about Javanese culture, user interface uses brown as the
main color combined with white color, inspiring from the
color of Batik—traditional textile design from Java. There
are five pages in this application that can be accessed by the
user, i.e.,

e Main page: On this page, user will find four main but-
tons to access four features provided by the applica-
tion. Scan menu to access the scanning page, convert
menu to access the conversion feature, exercise menu to
access the learning feature, and setting menu to access
setting page. At the top, there is information of applica-
tion name written using typography similar to Javanese
letter, version number, and the photo of Borobudur tem-
ple—historical temple from Java—as the background
image. The user interface design for main page is shown
in Fig. 12.

e Scanning page: This is the main feature of this applica-
tion. By accessing this page, application will activate
smartphone camera automatically, and user just aims the
Javanese letter as the camera focuses. If system recog-
nizes the character, there will be pop up menu to inform
the respective Latin alphabet. The user interface design
for scanning page is shown in Fig. 13a and b.

e [earning page: By accessing this page, application
will show 20 buttons, one button for each Javanese let-
ter (Aksara Nglegena). User has to select one of them,
and system will open white drawing space, where user
can practice how to write selected Javanese letter using
touch screen. After submit it, system will show the result
and the similarity score based on artificial intelligence.
The user interface design for learning page is shown in
Fig. 14a, b, and c.

S e

scannen

v0.1 beta

KONVERSI

LATIHAN PENGATURAN

Fig. 12 Main page user interface design
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e Converting page: On this page, there are two text boxes,
the top for typing Latin alphabet character and the bot-
tom to show the Javanese letter. Also there is copy but-
ton, where the user can copy the text and paste it to
another application. The user interface design for con-
verting page is shown in Fig. 15.

e Setting page: This is the special page to adjust the appli-
cation setting. Also in this page user can access the

Fig. 13 Scanning page user interface design

Fig. 14 Learning page user

interface design & Nulis Aksara

tutorial page, asking question via email, and read the
developers identity. The user interface design for setting
page is shown in Fig. 16.

34 Application Testing

Developing artificial intelligence application must be tested
its accuracy to improve user experience. To test the accuracy
of recognition feature, the application will be used to scan
several handwritten Javanese letters (Aksara Nglegena) as
shown in Table 2 Figures a—i. Javanese letter is written on
a white paper sheet using black permanent ink with proper
thickness. An Android smartphone equipped with back cam-
era is used as a device to install and test the application. The
testing conducted in well-lit environment to maximize the
image quality. From the result of testing as shown in Table
2, it is found that the system accuracy is 89%.

4 Conclusion

The development of Android application to recognize
Javanese letter using deep learning method is able to run
all features well. The recognition system also works reli-
ably with 89% accuracy to predict handwritten Javanese let-
ter. By using this application, user can learn how to write
Javanese letter as well and get a feedback score using arti-
ficial intelligence. This application also has a feature to
make it easy to type Javanese letter by using Latin alphabet
characters.

Sudah mirp skeara

RA
@
99.21%

80 B8

l@ o I@ LA I@ e l
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Konversi

Fig. 15 Converting page user interface design

€  Pengaturan
Umum

Bantuan

Setelan awal

Ada Pertanyaan?

COMTACT US

ABOUT US

E

Tentang kami

Lanjutan (Experimental)

125.164.105.155

Fig. 16 Configuration page user interface design

This application not only functions as a tool, but also
works as an innovative educational media to introduce
Javanese letter to someone who wants to learn writing
Javanese letter. Learning Javanese letter becomes more fun
and enjoyable supported by the use of information tech-
nology devices and artificial intelligence which is already
familiar to the younger generation. Learning Javanese letter
is no longer boring, but user may use this application inter-
actively. Furthermore, this application may contribute to the
effort of Javanese letter preservation as well.

The user interface is designed by bringing the charac-
teristic of Javanese cultures. The dominant color adopts

Table 2 Application testing

Inputimage | Expected result | Recognition result | Conclusion
(\D—\ DHA THA False
m GA GA True
(\% JA JA True
M\ KA KA True
M LA LA True
(\:’] NGA NGA True
ﬂ RA RA True
(m THA THA True
(m YA YA True

the color of Batik, typography style uses font character
that resembles Javanese letter, and background image uses
Borobudur temple, one of the Javanese pride cultures. This
makes application feeling closer to Javanese people.

There are recommended suggestions for application
improvement in the future. This application can be lev-
eraged to recognize Javanese letter other than Aksara
Nglegena. Also this application can be added the spelling
sound of Javanese letter. So users not only learn writing
Javanese letter, but also learn how to spell it. On the other
hand, this application could be improved by adding some
features to learn and recognize other languages that have
particular type of letter, like Mandarin Chinese, Japanese,
and Russian.
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