UNIVERSITAS GADJAH MADA

FACULTY OF DENTISTRY

Sekip Utara, Yogyakarta 55281, Indonesia Telp./Faks. +62-274-515307
http://fkg.ugm.ac.id/, e-mail:fkg@ugm.ac.id

Yogyakarta, August 31, 2022
NOTIFICATION LETTER

Dear Dr. Ahmad Badruddin
[TUM-Malaysia

Greetings from Faculty of Dentistry Universitas Gadjah Mada.

Thank you for your confirmation to be one of the panelists in this event. You have been
scheduled to deliver your lecture on Thursday, September 1 2022. The panel will start at 4.00
PM (GMT +7). Each speaker has 30 minutes to give a lecture. Here we send you the meeting
link for the event.

Meeting link: http://ugm.id/ioc2022
Meeting ID: 977 3993 6130
Passcode: IOC 2022

With do all respect, please kindly use our virtual background which can be downloaded from
ugm.id/I0OC2022VB. In the attachment, you kindly find the terms of reference of the event.

Thank you and see you in International Online Course 2022.

¢

Dean
Faculty of Dentistry
Universitas Gadjah Mada
Yogyakarta-Indonesia

Vision: To be an international level faculty which is excellent,
innovative, and dedicate towards the nation interest and imbued by
the culture and professionalism value based on Pancasila
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Welcoming Remarks

Suryono, DDS., Law B.A., M.M., PhD

Dean of Faculty of Dentistry
Universitas Gadjah Mada

Good morning / afternoon / evening everyone,

| am delighted to welcome our distinguished guest lecturers, and our beloved
students, both international and national. In the upcoming week, we will explore
together the “Digital Health Transformation for Better Education and Clinical
Practice” through this year’s 2"? International Online Course, held on August 315t
to September 10,

Now more than ever, digitalization has taken over and advanced almost every
aspect of our lives. The field of dentistry should not fall behind. We need to find
new ways to adapt and learn, to bring both healthcare education and clinical
practice into a new, transformative era. This is what our course this year is all
about.

The 2022 International Online Course was formulated to address the importance
of digital health transformation, in order to keep up with the fast paced world we
live in today. Healthcare education and clinical practice should be accessible for
everyone, from anywhere, and at anytime. The advancement and development of
digital health can help us achieve that goal, as we move towards a healthier future,
a healthier Indonesia, and a healthier world.

| encourage you to interact with as many people as possible during this course.
Broaden your horizons, enrich your skills and build an international network.
Takeaway as much knowledge as you possibly can from this course. Enjoy
learning, and have a good experience.
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Trianna Wahyu Utami, DDS., M.D.Sc., PhD

Vice Dean for Research, Community Service,
Collaboration, and Alumnae,

Faculty of Dentistry

Universitas Gadjah Mada

Warm regards from Universitas Gadjah Mada,

It is our great pleasure to welcome you to the second International Online Course for
ASEAN dental undergraduate students. This course is a platform that brings together
dental students from various ASEAN countries for the exchange of knowledge and
memories.

To follow the success of the first International Online Course, this year we would like
your opinion on the “Digital Health Transformation for Better Education and Clinical
Practice”. Students are encouraged to share and discuss their ideas and
understanding on this topic, and take in valuable insights and experiences from our
panel of expert lecturers.

As a world class university, we aim to take our part to produce well-rounded global
dentists. With an international network and adequate knowledge in technological
advancements, the field of dentistry can move forward, grow and develop into a new
era. May this course prepare you to be the catalyst for such an essential
transformation in our field, as the leaders of tomorrow.

Putting together the International Online Course 2022 was a team effort. | would like
to express my sincerest grattitude to every member of the hardworking committee.

To all partners, Faculty of Dentistry University Sains Malaysia, Kulliyyah of Dentistry
International Islamic University Malaysia, Faculty of Dentistry Thammasat University
Thailand, University of Dental Medicine Yangoon and Mandalay Myanmar, Centro
Escolar University Makati Philippines, Institute Health of Sciences University Brunei
Darussalam, your contributions are most appreciated. Thank you for collaborating
with us to organize this international online course. | strongly hope that we could
continue this fruitful friendship and partnership in the future.
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Osa Amila H, DDS., M.D.Sc.,
M.Clin.Dent(Perio)

Chairperson
| Faculty of Dentistry
\ Universitas Gadjah Mada

Warm greetings from Yogyakarta!

On behalf of all committees, | would like to deliver our gratitude to all participants
and lecturers to our 2nd International Online Course 2022. The course consists of
10 days of lectures, from August 31, 2022, to September 10, 2022, including
synchronous and asynchronous activities. This course is conducted under
collaboration from Faculty of Dentistry, Universitas Gadjah Mada with other
Dental Faculties from International Islamic University Malaysia, University of
Dental Medicine Yangon & Mandalay, Centro Escolar University Makati, Universiti
Brunei Darussalam, Thammasat University, and Universiti Sains Malaysia.

Through this course, we hope students will learn more about digital health
transformation and its application in education and clinical settings. We also
encourage students to have ideas regarding application of digital simulators,
digital-assisted dental practices, or the ethical aspects of digitalization in health
practices in general. To achieve those goals, we strongly recommend all students
to actively engage themselves in lectures and discussions during the course.

Aside from all goals we set, we also look forward to new friendships and
networking that built through this course. We hope all elements of this course will

have great experience through all activities of 10C 2022.

Once again, thank you for joining us in IOC 2022. Please enjoy and share your
great experience with your friends.
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Introduction

The use of Virtual Reality (VR)/ Augmented Reality (AR), Artificial Intelligence, even
Robotics could enhance the quality of education process and clinical aspects in
dentistry. As the application of virtual reality has become increasingly extensive
as this technology has developed, the need to improve the educational experience
is also increasing.

Digital transformation is inevitable in all sectors of the world because of the
accelerating development of technology, including health education and clinical
work. The pandemic is stimulating to improve technology, particularly in the
health study and treatment that gives great benefit to humans. Thus, lectures
within this sub-topic aim to present the knowledge to the students about the
application of digital transformation in the health education field that can be
implemented to the students for studying or training skills. Furthermore,
advanced technology can be demonstrated to students in clinical settings as a
new experience.

This is an online summer course that will mainly discuss digital transformation in
dentistry. Through this course, students will learn the state of the art and what is
the future perspective of digital transformation. At the end of the course students
will have the opportunity to pour their creative ideas on what digital
transformation they need and want to be applied on clinical related psychomotor
skills.
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Program Overview

® Lecture
1. Main Lecture and Panel Lecture
2. Topics:
a. Digital Transformation in Education and Clinical Settings
Digital Transformation for Patient’s Health Education
Artificial Intelligence Assisted Clinical Practice

o0 o

The Prospects of Digital Stimulators in Medical and Dental
Education
e. Ethitical Issue in Digital Transformation

® Pitching Contest
1. Learning outcomes:
a. ldentification of cases/topics that found in the community, education
or clinical settings
b. Identification of a simple system approach related with lessons
learned and future direction that can be applied in the community,
education or clinical settings
c. The participants are expected to be able to offer possible solution by
designing a project regarding implementation of future direction in
the digital health transformation
2. Each group discussion will be guided by the Tutor
3. The objective of the group discussion is to deliver proposed examples,
along with explanations on why you proposed the technology
4, Each group will have maximum of 5 minutes presentation, it is
recommended not using more than 6 PPT slides.
5. After each group presentation, there will be a-5 minutes Q&A session.
6. The presentation format is as follows:
i. State of the art
ii. How the current situation (in the status quo) is.
iii. Explain what the urgency to shift the paradigm from what we have
in the current situation is.
iv. Discussion
v. Proposed Solution
Keep it concise but catchy!
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Rundown

Date : August 31 - September 10, 2022
Meeting Link : http://ugm.id/ioc2022
Meeting ID: 977 3993 6130
Passcode: 10C_2022
Day 1
Wednesday (31st August 2022)
Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
16.00 - 16.35 Opening Representative of | Live and Video
Ceremony Collaborators
16.35 - 16.50 Program Overview Representgtive of
IOC Committee
16.50 - 17.00 Profile Video Facul'ty of
Dentistry, UGM
Main Lecture 1: James Kit-Hon Moderator:
Clinical Artificial Tsoi, B.Sc, Ph.D, Silviana Farah
17.00 - 18.00 Intelligence in MRSC, MBCS, FHEA | Diba, DDS,
Digital Dentistry M.Clin.Dent(Dental
Radiology)
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http://ugm.id/ioc2022

Day 2

Thursday (1st September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
Panel Lecture 1: Dr. Ahmad Moderator:
16.00 - 16.30 Artificial Intelligence | Badruddin (IlUM) | Anggun Dwi
in Dentistry Andini, DDS
16.30- 16.35 Faculty Visit Video Profile IIUM
Panel Lecture 2: Isti Rahayu Moderator:
The Scope of Suryani, DDS, Anggun Dwi
16.35-17.05 Artificial Intelligence | M.Biotech, Andini, DDS
in Oral Radiology M.Clin.Dent(Dental
Radiology)
Panel Discussion Moderator:
17.05-17.35 Anggun Dwi
Andini, DDS
17.35-17.45 Games MC
17.45-17.50 Closing MC
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Day 3

Friday (2nd September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
Panel Lecture 1: Dr. Ghulam Moderator: Dyah
The Digital Health Muhammad Anindya W, DDS,
16.00 - 16.30 Rev'o'/L'/t/on in ' Paracha (CMH M.DSc
Artificial Intelligence | Lahore Medical
in Its Applications in | College)
Dentistry
16.30 - 16.35 Faculty Visit Video Profile USM
Panel Lecture 2: Ariani APP, S.Kep., | Moderator: Dyah
Digital Health Ns., NAB., DNP Anindya W, DDS,
16.35 - 17.00 Transformat/gn for | (UGM) M.DSc
Better Education
and Clinical
Practice
Panel Discussion Moderator: Dyah
17.00-17.20 Anindya W, DDS,
M.DSc
1720 - 18.00 Forum Group Lead by Tutors

Discussion

10C 2022 | 9




Day 4

Saturday (3rd September 2022)

Time (WIB) Event Speaker Notes
09.00-09.30 Preparation Join to zoom
Main Lecture: Prof. Tetsuo Moderator:
09.30 - 10.30 Digital Dentistry Ichikawa, DDS, Mohammad Fadyl
' ' Based on Research | Ph.D (Tokushima | Yunizar, DDS,
University) MPH, Ph.D
Main Lecture: Prof. Young-seok | Moderator: Iffah
Forthcoming digital | Park, DDS, MSD, Mardhiyah, DDS,
10.30-11.30 transformation in Ph.D (Seoul M.Biomed
dentistry National
University)
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Day 5

Monday (5th September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
Panel Lecture 1: Dr. Nyein Pyae Moderator: Andina
Digital Applications | Sone Aung Widyastuti, DDS,
16.00 - 16.30 in Endodontic (University (')f' M.glln.Dent(Endod
Therapy Dental Medicine ontics)
Yangon and
Mandalay)
Faculty Visit Video Profile
16.30 - 16.35 UDMYM
Panel Lecture 2: Kritsasit Warin, Moderator: Andina
Artificial DDS, FRCDT Widyastuti, DDS,
16.35-17.05 Intelligence for (Thammasat M.Clin.Dent(Endod
Oral Cancer University) ontics)
Screening
Panel Discussion Moderator: Andina
17.05 - 17.35 Wldyastutu DDS,
M.Clin.Dent(Endod
ontics)
17.35-17.45 Games MC
17.45-17.50 Closing MC
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Day 6

Tuesday (6th September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
16.00 - 16.30 Panel Lecture 1: 3D [ Asst. Prof. Dr. Chu | Moderator: Aulia
' ' Printing in Dentistry | Seng Boon (IlUM) | Ayub, DDS
Faculty Visit Video Profile
16.30- 16.35 University of
Thammasat
Panel Lecture 2: Pingky Krisna Moderator: Aulia
Digitalization in Arindra, DDS., Ayub, DDS
16.35 - 17.05 Dentistry to Support | M.Clin.Dent (Oral
Successful Oral and | Surgery) (UGM)
Maxillofacial
Surgical Treatments
17.05 - 17.35 Panel Discussion Moderator: Aulia
Ayub, DDS
17.35-17.45 Exhibition MC
17.45-17.50 Closing MC
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Day 7

Wednesday (7th September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
Panel Lecture 1: Ryna Dwi Moderator: Rellyca
GamaComet: A Yanuaryska, DDS, | Sola Gracea, DDS,
Deep Learning- Ph.D and M.Clin.Dent(Dental
16.00 - 16.30 Based Tool for the | Afiahayati, S.Kom., | Radiology)
' ' Detection and M.Cs., Ph.D (UGM)
Classification of
DNA Damage from
Buccal
Faculty Visit Video Profile
16.30 - 16.35 University of
Makati
Panel Lecture 2: Angelique Marih F. | Moderator: Rellyca
Digital Dentistry in | De Ocampo, DMD, | Sola Gracea, DDS,
16.35-17.05 Oral Surgery MSc.-OMS (Centro | M.Clin.Dent(Dental
Escolar-University | Radiology)
of Makati)
Panel Discussion Moderator: Rellyca
17.05 - 17.35 SoIaOGracea, DDS,
M.Clin.Dent(Dental
Radiology)
17.35-17.45 Ice Breaking MC
17.45-17.50 Closing MC
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Day 8

Thursday (8th September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
Panel Lecture 1: Rosa Amalia, DDS, | Moderator:
16.00 - 16.30 Ethics Challenges in | MPH, Ph.D (UGM) | Muhammad Fahmi
Dental Practice Alfian, DDS, MPH
16.30 - 16.35 Faculty Visit Video Profile UBD
Panel Lecture 2: Dr. Mohd. Fadhli Moderator:
16.35-17.05 Ethics in Digital Khamis (USM) Muhammad Fahmi
Dentistry Alfian, DDS, MPH
Panel Discussion Moderator:
17.05-17.35 Muhammad Fahmi
Alfian, DDS, MPH
17.35-17.45 Exhibition MC
17.45-17.50 Closing MC
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Day 9

Friday (9th September 2022)

Time (WIB) Event Speaker Notes
15.30 - 16.00 Preparation Join to zoom
16.00 - 16.05 Opening MC
16.05 - 17.30 Pitching Contest Judges: PIC
Collaborators
17.30-17.35 Closing MC
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Day 10

Saturday (10th September 2022)

Time (WIB) Event Speaker Notes
07.30-08.00 Preparation Join to zoom
Main Lecture: Cortino Sukotjo, Moderator: Osa
08.00 - 08.45 CAD/CAM . DD§, Ph..D, MMSc | Amila Hafiyyah,
Technology in (University of DDS, M.DSc,
Dentistry lllinois Chicago) M.Clin.Dent(Perio)
Panel Lecture 1: Markus Santoso, Moderator: Nur
Virtual Reality and | Ph.D Rahman Ahmad
08.45-09.15 Augmented Reality Seno Aji, DDS,
M.DSc,
M.Clin.Dent(Perio)
Live Demo Markus Santoso,
09.15-09.25 Ph.D (University of
Florida)
Panel Lecture 2: Cortino Sukotjo, Moderator: Nur
Virtual Reality in DDS, Ph.D, MMSc | Rahman Ahmad
09.25-09.45 Dentistry (University of Seno Aji, DDS,
lllinois Chicago) M.DSc,
M.Clin.Dent(Perio)
Panel Discussion Moderator: Nur
Rahman Ahmad
09.45 - 10.00 Seno Aji, DDS,
M.DSc,
M.Clin.Dent(Perio)
10.00 - 10.30 V\'/inn'er Prizes: MC
Pitching Contest
10.30-10.35 Photo Session MC
Closing Remark Trianna Wahyu
10.35-10.45 Utami, DDS,
M.DSc, Ph.D
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Main Lecture Speaker

Dr. James Kit Hon Tsoi, BSc, PhD, MRSC,
MBCS, FHEA

Hong kong University

HONG KONG

Prof. Tetsuo Ichikawa, DDS, PhD
Tokushima University
JAPAN

Prof. Young-seok Park, DDS, MSD, PhD
Seoul National University
) _ ‘ ///.\\\ REPUBLIC OF KOREA

Wy

%

Cortino Sukotjo, DDS, Ph.D, MMSc
University of lllinois Chicago
USA

Markus Santoso, PhD
University of Florida
USA
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Panel Lecture Speaker

Assist. Prof. Dr. Ahmad Badruddin Dr. Nyein Pyae Sone Aung
International Islamic University University of Dental Medicine Yangon
Malaysia and Mandalay

'.; —

Dr. Kritsasit Warin, DDS, FRCDT
M.Clin.Dent(Dental Radiology) Thammasat University
Universitas Gadjah Mada

Assist. Prof. Dr. Chu Seng Boon
International Islamic University
Malaysia

Ariani APP, S.Kep., Ns., NAB., DNP
Universitas Gadjah Mada
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Panel Lecture Speaker

Dr. Ghulam Muhammad Paracha Dr. Angelique De Ocampo
CMH Lahore Medical College Centro Escolar University Makati

Pingky Krisna Arindra, DDS., Rosa Amalia, DDS, MPH, Ph.D
M.Clin.Dent (Oral Surgery) Universitas Gadjah Mada
Universitas Gadjah Mada

Ryna Dwi Yanuaryska, DDS, Ph.D and Assoc. Prof. Dr. Mohd. Fadhli Khamis
Afiahayati, S.Kom., M.Cs., Ph.D Universiti Sains Malaysia
Universitas Gadjah Mada
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Abstracts

Artificial Intelligence in Dentistry

Dr Ahmad Badruddin Bin Ghazali. BDS (IlUM), MSc OMFR (Mahidol)

Oral Radiology Unit, Department of Oral Maxillofacial Surgery and Oral Diagnosis,
Kulliyyah of Dentistry, International Islamic University Malaysia.

Artificial intelligence can be defined as the capability of a machine to imitate human
behavior in performing several tasks like object and word recognition, outcome
prediction, and solving a problem.

In dentistry, artificial intelligence can be applied to detect cephalometric landmark,
detection and classification of dental diseases like caries, cyst and tumors,
identification of the inferior alveolar nerve, diagnosis of temporomandibular
disorders, segmentation of maxilla, mandible and dentition from radiographs and
many more.

This lecture will start by looking a case study of a high impact Al project, explain about
artificial intelligence, machine learning and deep learning in brief, explore the current
progress of artificial intelligence in dentistry, any available products based on
artificial intelligence in dentistry, limitation of the artificial intelligence and future
prospects of this technology in our field.
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The Scope of Artificial Intelligence in Oral Radiology
Isti Rahayu Suryani, DDS, M.Biotech, M.Clin.Dent(Dental Radiology)
Department of Dental Radiology, Faculty of Dentistry, Universitas Gadjah Mada, Indonesia

Methods based on artificial intelligence (Al) may indeed be utilised to aid dentists
with image interpretation. Thus, automated methods may expedite the identification
and classification of data and remove human fatigue-related errors. In
dentomaxillofacial radiology, deep learning algorithms have been studied for the
detection, classification, or diagnosis of diseases or anatomical structures, such as
classification of teeth and mandibular morphology; differentiation of jaw tumours;
and detection of root fractures, Sjogren's syndrome, maxillary sinusitis, calcified
carotid atherosclerosis, caries, and periodontal diseases.

Automation may aid in saving time and improving procedures. Despite the fact that
Al cannot replace dentists or oral radiologists, the precise and rapid analysis of
radiographic images by artificial neural networks offers intriguing diagnostic
possibilities for the future and would undoubtedly be an integral element of oral
radiology. Previous Al research has yielded incredibly promising findings, but the
current experiments are still in their infancy.
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The Digital Health Revolution in Al & its applications in Dentistry
Dr. Ghulam Muhammad Paracha
CMH Lahore Medical College

Digital health, or digital healthcare, is a broad, multidisciplinary concept that includes
concepts from an intersection between technology and healthcare. Digital health
applies digital transformation to the healthcare field, incorporating software,
hardware and services.

The application of information and communications technology to provide digital
health interventions to prevent disease and improve quality of life isn't a new
concept. However, in the face of global concerns -- related to aging, child illness and
mortality, epidemics and pandemics, high costs, and the effects of poverty and racial
discrimination on access to healthcare -- digital health platforms, health systems and
related technology continue to grow in importance and to evolve.

According to Deloitte Insights, digital health employs more than just technologies
and tools; it also views "radically interoperable data, artificial intelligence (Al), and
open, secure platforms as central to the promise of more consumer-focused,
prevention-oriented care."

Advances in Al, big data, robotics and machine learning continue to bring about
major changes in digital healthcare. Also, alterations in the digital healthcare
landscape continue developments in ingestible sensors, robotic caregivers, and
devices and apps to monitor patients remotely.

These innovations can meld medicine and the internet of things, medicine and
augmented reality (AR), and blockchain and EMRs. In our lecture we will talk mostly
about Al and its applications in Dentistry.

Using Al in healthcare applications can augment human decision-making by
automating and speeding up previously labour-intensive tasks. In medical imaging,
the use of Al can reduce the number of clicks needed to perform a task and
determine the next steps based on context.
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Digital health transformation for better education and clinical practice
Ariani Arista Putri Pertiwi, S.Kep., Ns., MAN., DNP
Faculty of Medicine, Public Health, and Nursing, Universitas Gadjah Mada, Indonesia

A strong health system is needed by any countries including the Republic of
Indonesia, especially after being hit by the COVID-19 pandemic in order to rise up
and build a better health system. A strong health system requires competent and
capable human resources, advanced technology, solid health financing, and
adequate infrastructure. Various innovations in the development of digital
technology in patient care have been widely introduced, including the use of
electronic health records (EHR), artificial intelligence (Al) for decision making,
telemedicine, robotic surgery, mobile health, etc. These various digital technologies
certainly raise the need for health workers to get used to using these technologies.
Not only the capability in using the technologies, there are other competencies
should be mastered by the current and future healthcare providers to face the
challenges of health system in a disruptive era. Adaptive and creative ways of
thinking, strategies and skills become important provision for students who become
the future healthcare professionals. This presentation will present the importance of
digital transformation to help teachers and educators of healthcare education
institutions to prepare qualified healthcare professionals to be part of building a
strong health system. This presentation will also present the importance of digital
health transformation to create better clinical practice.
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Digital Application in Endodontic Therapy
Nyein Pyae Sone Aung, BDS, MDSc, PhD
University of Dental Medicine Yangon and Mandalay

Endodontics is the only dental specialty where we cannot see what we are doing.
However, with the turn of the century, the advancements brought about by digital
technologies have also been seen in endodontics as a result of the increased
digitization taking place in many sectors. The extensive development of technologies
allowed dentists to see what we could not see before. The ultimate result in the
digital transformation of endodontics has unquestionably improved the daily clinical
practice of practitioners. This lecture will give a general overview of how digital
technologies are used in various clinical stages of endodontic therapy, emphasizing
their benefits that could improve routine endodontic practice.
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Artificial Intelligence in Oral Cancer Screening
Kritsasith Warin, DDS, FRCDT (Oral and Maxillofacial Surgery)
Faculty of Dentistry, Thammasat University

Artificial intelligence (Al) applications in oncology have been developed rapidly with
reported successes in recent years. Novel Al technologies can help clinicians reduce
human errors and increase the accurate decision-making. Al applications in head and
neck cancer diagnosis have been developed rapidly with reported successes in the
initial interpretation of medical images. Oral cancer is a deadly disease and a highly
relevant global public health problem. The advance stage of oral cancer often
involves more invasive treatment which increases morbidity, cost of treatment and
significantly impacts the individual's quality of life. The prognosis of oral cancer
worsens in the advanced stages of cancer. Oral cancer screening is an important part
of an oral examination, the goal of which is to identify changes and the development
of oral cancer. Therefore, the early detection of oral cancer, especially oral
potentially malignant disorders (OPMDs) or early-stage oral cancer, with appropriate
referral to specialists is crucial to control the disease and improve the survival rate
and quality of life of patients. Screening of oral cancer is largely based on visual
examination. Advances in computer vision and Al technology that improve visual
detection can expected be used to assist visual examination combined with clinical
data as a novel diagnostic tool in the oral cancer screening system.
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3D Printing in Dentistry
Dr Chu Seng Boon
IHuM

Over the past decade, 3D printing has become a mainstream technique used across
various fields, including dentistry. The rise of 3D printing in dentistry is parallel with
CAD advancements and enhanced imaging techniques such as cone beam computed
tomography (CBCT) to plan and print dental and maxillofacial prostheses. With the
proliferation of more 3D printers in the market, the cost of owning one and the
footprint has been lowered while keeping the quality of printed work high.

Applying digital workflow and incorporating 3D printing in routine dental procedures
can sometimes be a daunting task for dental practitioners and new clinic owners.
The choices of commercially available 3D printers and compatible resins are vast and
requires basic understanding of the machine handling and post-processing of the
printed appliances.

Therefore, this lecture aims to provide the basic knowledge and principles of the
additive technology and simple tips to start and enjoy your 3D printing journey.

10C 2022 | 26



Digitalization in Dentistry to Support Successful Oral and Maxillofacial Surgical
Treatments

Pingky Krisna Arindra, DDS., M.Clin.Dent (Oral Surgery)

Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Universitas Gadjah
Mada, Indonesia

Technology in dentistry has developed rapidly. Technology makes it easier for
clinicians to treat patients as needed. The field of oral and maxillofacial surgery
requires such digital technology. Surgical planning requires digital radiology, such as
CT scans or CBCT. The results of these examinations will be processed through
special software to make a surgical plan.

Dental implants, orthognathic surgery, and reconstructive surgery after tumour
resection require guidance or templates to support success and improve the
aesthetics of surgical results. Surgical guidance in dental implant surgery is done by
arranging the number, width, direction and depth of dental implants. Orthognathic
surgery also requires precision planning in maxillary and mandibular osteotomy to
get results according to the expected functional and aesthetic conditions. This plan
will produce waffles to guide occlusion in the maxillary and mandibular bone
arrangement. Meanwhile, tumour reconstruction surgery also requires
stereolithography technology from a 3D Head CT Scan. The stereolithography is used
as a guide for oral surgery to plan jaw cutting and placement of reconstruction plates
so that results are close to the patient's function and aesthetics.

The digital world in dentistry will continue to grow and make it easier for clinicians.
This technology is needed in planning and when performing the procedure so that
the results will restore stomatognathic and aesthetic functions as expected by the
patient.

Keywords: Digitalization, surgical planning, CBCT
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GamaComet: A Deep Learning-Based Tool for the Detection and Classification
of DNA Damage from Buccal Mucosa Comet Assay Images

Ryna Dwi Yanuaryska, DDS, Ph.D and Afiahayati, S.Kom., M.Cs., Ph.D

Universitas Gadjah Mada

Comet assay is a simple and precise method to analyze DNA damage. Nowadays,
many research studies have demonstrated the effectiveness of buccal mucosa cells
usage in comet assays. However, several software tools do not perform well for
detecting and classifying comets from a comet assay image of buccal mucosa cells
because the cell has a lot more noise. Therefore, a specific software tool is required
for fully automated comet detection and classification from buccal mucosa cell
swabs. This research proposes a deep learning-based fully automated framework
using Faster R-CNN to detect and classify comets in a comet assay image taken from
buccal mucosa swab. To train the Faster R-CNN model, buccal mucosa samples were
collected from 24 patients in Indonesia. We acquired 275 comet assay images
containing 519 comets. Furthermore, two strategies were used to overcome the lack
of dataset problems during the model training, namely transfer learning and data
augmentation. We implemented the proposed Faster R-CNN model as a web-based
tool, GamaComet, that can be accessed freely for academic purposes. To test the
GamaComet, buccal mucosa samples were collected from seven patients in
Indonesia. We acquired 43 comet assay images containing 73 comets. GamaComet
can give an accuracy of 81.34% for the detection task and an accuracy of 66.67% for
the classification task. Furthermore, we also compared the performance of
GamaComet with an existing free software tool for comet detection, OpenComet.
The experiment results showed that GamaComet performed significantly better than
OpenComet that could only give an accuracy of 11.5% for the comet detection task.
Downstream analysis can be well conducted based on the detection and
classification results from GamaComet. The analysis showed that patients owning
comet assay images containing comets with class 3 and class 4 had a smoking habit,
meaning they had more cells with a high level of DNA damage. Although GamaComet
had a good performance, the performance for the classification task could still be
improved. Therefore, it will be one of the future works for the research development
of GamaComet.

Keywords: comet assay image; buccal mucosa; Faster R-CNN; detection and
classification; DNA damage
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Digital Dentistry in Oral Surgery
Anjelique Marih F. De Ocampo, DMD, MSc.-OMS
Centro Escolar University, Makati

Digital Dentistry has been a growing practice in the last decade and its application
and digital workflow is continuously being developed in the field of oral surgery.
Common to this field is the surgical planning using the three- dimensional (3D)
modeling, also known as medical rapid prototyping (MRP). Three-dimensional
models are reproduced with the aid of computer-aided design and manufacturing
(CAD/CAM), and are mainly utilized for planning of complex oral and maxillofacial
procedures to better appreciate the anatomical structure and deformity. Recent
literatures also high lights the growing advantages of digital applications for pre-
surgical planning; direct visualization of defect, anticipation of anatomic
complications and intraoperative guidance. This lecture aims to present the current
applications of the technology in the field of oral surgery.
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Ethics in Digital Dentistry
Assoc Prof Dr Mohd Fadhli Bin Khamis
Universiti Sains Malaysia

Digital technologies have been part of dental practices for dental diagnostics,
therapeutics, and education. This lecture would discuss the issues of ethics related
to digital technology in dentistry based on four principles i.e. autonomy, beneficence,
non-maleficence, justice. The scope of potential ethical issues in the clinical
procedures assisted by CAD/CAM and 3D printing, digital radiography, digital
photography, digital patient record management, patient education tools, and digital
communication would be discussed with elaboration on the data security and
manipulation during storage, transfer, sharing between professionals, patient-
dentist relationship/communication, patients’ privacy and anonymity, and literacy
equality.
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MAIN LECTURE

CAD/CAM dentistry curriculum at the UIC-COD
Cortino Sukotjo, DDS, Ph.D, MMSc

University of Illinois Chicago

The prevalence of CAD/CAM and intraoral scanning systems has grown substantially
in recent years due to technological advances, resulting in improved
accuracy/precision and efficiency while reducing user barriers such as high
ownership costs and steep learning curves. The aims of this presentation are to: (1)
describe the background of CAD/CAM technology and (2) describe the
implementation of the CAD/CAM dentistry curriculum at the UIC-COD.
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Virtual Reality and Augmented Reality
Markus Santoso, Ph.D
University of Florida

Immersive Technologies including Virtual Reality (VR), Augmented Reality (AR) and
Metaverse, are an emerging technology that potentially offer benefits for other
fields. One of the directions is the application of VR, AR and Metaverse for dentistry
field. In this presentation, presenter will explain the definition of each immersive
technology, benefits of employing immersive technologies in dentistry direction and
couple past research projects related with VR/AR/Metaverse and dentistry field.
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Tutor:

Full Name
Ak Md Aiman Danial Bin Pg Hj
Jamra Weira
Ahmad Fauzi
Hilda Febrina
Felixia Nariswari Sunting Ranai
Hana Shafira
Mutiara Ramadhani Nugroho
Aini Hasibah Ningtyas
Friescillia Melvanda Arliany Putri
Arifah Hafshoh
Ralp Hudren L. Quiambao
Maria Ellyza Galang
Pattranith Charoensukpatana

Asst. Prof. Dr. Azlini Ismail
Kulliyyah of Dentistry, International Islamic University Malaysia

Group Zoom meeting link: http://ugm.id/iocgroup

Email
danel.jamra@gmail.com

ahmad.fauzi-2019@fst.unair.ac.id
h.febrina@mail.ugm.ac.id

felixia.nariswari.sr@mail.ugm.ac.id

hana.shafira@mail.ugm.ac.id

mutiara.ramadhani.nugroho@mail.ugm.ac.id
ainihasibah_ningtyas@mail.ugm.ac.id

melvandal2@gmail.com
arifahhafshoh21@gmail.com

quiambao1920302@mkt.ceu.edu.ph

pattranith.cha@dome.tu.ac.th

Phone
6738684715

082231560219
628971308022
082254605246
082133185452
085156952942
082243362403
081210635521
085855164757
639958939452

66817556424

University
Universiti Brunei Darussalam

Universitas Airlangga
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Hang Tuah Surabaya
University of Jember
Centro Escolar University
Centro Escolar University
Thammasat University
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Group 2

Full Name
Ahmad Hamizan Bin
Muhammad Azian
Khouliya Zalda
Ahmad Awaludin Mufid
Ahmad Kholilurrahman
Glady Sajidah Zahra
Theresia Wening Cahyaningtyas
Azkiya Eriza P
Lilly Nur Indhah Sari
Amanda llleana Dekopa
Ninna Patricia B. Maramba
Alondrea Morit
Sutinee Khahapana

Tutor:

Andina Widyastuti, DDS, M.Clin.Dent(Endodontics)
Universitas Gadjah Mada

Group Zoom meeting link: http://ugm.id/iocgroup2

Email
mzan7014@gmail.com

khouliya.zalda-2019@fst.unair.ac.id
a.awaludinmufid@gmail.com
kholilrahman898@gmail.com
glady.sajidah.zahra@mail.ugm.ac.id
Theresia.wening.cahyaningtyas@mail.ugm.ac.id
azkiya.eriza.putri@mail.ugm.ac.id
lillyindhah99@gmail.com
ailleanadekopaa@gmail.com
maramba1820900@mkt.ceu.edu.ph

sutinee.kha@dome.tu.ac.th

Phone
6738870142

081312414868
6282131740420
0895342344600
085866607967
081228085594
085211016954
082335639192
6282383589645
639959439803

66910375691

University
Universiti Brunei
Darussalam
Universitas Airlangga
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Hang Tuah
University of Jember
Centro Escolar University
Centro Escolar University
Thammasat University
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Tutor:

Full Name
Racsell Sekar Sarasati
Rosa De Lima Tyanti Banotama
Denaya Shabrina
Felisitas Ardhya Mustika Kinanti
Aulia Pradnya Maharani
Anindita Brataningdyah
Yohana Miranda Br Sitorus
Firmansyah Agung Rizky
Inkyin Ko Ko

Pamela B. Tanbua
Thidarat Ampanchai

Nyein Pyae Sone Aung, BDS, MDSc, PhD
University of Dental Medicine Yangon and Mandalay

Group Zoom meeting link: http://ugm.id/iocgroup3

Email
racsellsekarsarasati@gmail.com
rosa.de2003@mail.ugm.ac.id
denaya.shabrina@mail.ugm.ac.id
felisitas.ardhya0901@mail.ugm.ac.id
aulia.pradnya1003@mail.ugm.ac.id
aninditabrataningdyah@mail.ugm.ac.id
yhnmirandasitorus@gmail.com
firmanrizky2727@gmail.com
kokoinkyin@gmail.com

pamtanbua@gmail.com
thidarat.amp@dome.tu.ac.th

Phone
085298822318
087705576037
082231764664
081234678558
0895604428149
6281229379943
082141798060
62085856297009
959976431311

639568312973
66871228392

University
Universitas Baiturrahmah
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Hang Tuah Surabaya
University of Jember
University of Dental Medicine,
Mandalay
Centro Escolar University
Thammasat University
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.‘ Tutor:

1 ! Fitrina Rahmadanty, DDS, MPH

Full Name
Faiza Nur Azira
Verena Floretine Widya Putri
Zahra Zafira
Salma Noor Nabila
Hazza Adika Syahira
Anisa Noer Harjanti
Nur A'ln Fajar Mentari
Caroline Tjandrawati
Si Thu Bhone San
Adrienne V Quiambao
Pitchaporn Tanthawoottho

Universitas Gadjah Mada

£ Group Zoom meeting link: http://ugm.id/iocgroup4

Email
Faizanurazira31@gmail.com
verenafwp@mail.ugm.ac.id
zahra.zafira@mail.ugm.ac.id
salma.noor.nabila@mail.ugm.ac.id
hazza.adika.syahira@mail.ugm.ac.id
anisa.n.h@mail.ugm.ac.id
metamentari@gmail.com
Carolinetjandrawati@gmail.com
sithubhonesan12@gmail.com
adriennegacads@gmail.com
pitchaporn.tan@dome.tu.ac.th

Phone
081261449762
088802860280
087887390040
6285890368708
085155449148
6281325976642
082136667909
6281252949688
95 9885087680
639958467544
66958055542

University
Universitas Baiturrahmah
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Muhammadiyah Semarang
University of Jember
University of Dental Medicine, Mandalay
Centro Escolar University
Thammasat University
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Group 5

Tutor:

Dr Jane Erica Acosta
Centro Escolar University

~
\
! | b
\ \h \ / Group Zoom meeting link: http://ugm.id/iocgroup5

Full Name Email Phone University
Angela Toberianida Oceania angelatob75@gmail.com 085213127342  Universitas Baiturrahmah
Berhana
Marwah Mira Fastawa Akhmad mirafastawah7@gmail.com 0895395039936 Universitas Gadjah Mada
Hamidah Nurul Husna Az Zahro hamidahazzahro@mail.ugm.ac.id 085848714344  Universitas Gadjah Mada

Alyssa Kurnia Putri Permatasari alyssa.kurnia0203@mail.ugm.ac.id 082221470881  Universitas Gadjah Mada
Amirah Raniah Salsabila Susetyo  amirah.raniah1701@mail.ugm.ac.id 081220603150 Universitas Gadjah Mada

Fenita Rahardian Putri fenita.rahardian0203@mail.ugm.ac.id 088232015055  Universitas Gadjah Mada

Marissa Novita Azzahra Marissazzahra271@gmail.com 085726279856  Universitas Muhammadiyah Semarang
Naveena Sadhasivan naveena_sadhasivan@mail.ugm.ac.id 60179277005 Universitas Gadjah Mada

Yel Kyaw Thu yelkyawt@gmail.com 959250890198  University of Dental Medicine, Mandalay
Saliha Khalid salihamugha80@gmail.com 923154067632  Universitas Airlangga

Regina Ann A. Francisco francisco1820911@mkt.ceu.edu.ph 639474965869  Centro Escolar University

10C 2022 | 37


http://ugm.id/iocgroup1

No

A WN=

Group 6

Full Name
Joanne Nyau Shyh Torng
Muhammad Harits Nasri
Palupi Dian Mayangsari
Vincentius Rulief Ivandra
Kusuma Putra
Aracely Evina Purnomo
Syifalufi Alifia
Jennifer Cecilia Santoso
Andini Safa Ramadhanty
Dhuha Alifian Cahya
Kay Khin Myat Noe Aung
Marcial B Dalope lii
Abigail G. Echavaria

Tutor:

Mohammad Fadyl Yunizar, DDS, MPH, Ph.D

Universitas Gadjah Mada

Group Zoom meeting link: http://ugm.id/iocgroup6

Email

joannenyau19@gmail.com

haritsm.nasri@gmail.com
palupi.dian@ugm.ac.id

vincentius.rul2003@mail.ugm.ac.id

aracely.evina.purnomo@mail.ugm.ac.id
syifalufi.alifia@mail.ugm.ac.id
jennifer.cecilia2703@mail.ugm.ac.id
andinisafaii@mail.ugm.ac.id

alifiandhuhaa@gmail.com

kaykhinmyatnoeaung20@gmail.com
dalopemarcialiii@gmail.com
echavariaabigail@gmail.com

Phone
6737177871
082180692590
08122764735
081392960191

085310220006
082135273506
081212764497
62895355666477
083894136623
959450009610
639178267013
639279743724

University
Universiti Brunei Darussalam
Universitas Baiturrahmah
Universitas Gadjah Mada
Universitas Gadjah Mada

Universitas Gadjah Mada

Universitas Gadjah Mada

Universitas Gadjah Mada

Universitas Gadjah Mada

Universitas Muhammadiyah Semarang
University of Dental Medicine, Mandalay
Centro Escolar University

Centro Escolar University
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Tutor:

Dr. Norsila Ab Wahab
Universiti Sains Malaysia

Group Zoom meeting link: http://ugm.id/iocgroup?7

Full Name Email Phone University
Onn Hui Yi 20b3057@ubd.edu.bn 6738900803 Universiti Brunei Darussalam
Azizah Nurhanifah azizahniifah262@gmail.com 082177439968  Universitas Baiturrahmah
William Nathanael Wibowo  William.Nathanael.Wibowo@mail.ugm.ac.id 089621799436  Universitas Gadjah Mada
Rachel Tiono rachel.tiono@mail.ugm.ac.id 082154588883  Universitas Gadjah Mada
Ibnu Singgih singgin27012003@gmail.com 089652275551  Universitas Gadjah Mada
Khalisa Assyura Varandra khalisa.assyura.varandra@mail.ugm.ac.id 082385731103  Universitas Gadjah Mada
Lia Rahmawati rahmawatilia181@gmail.com 6289523548484 Universitas Gadjah Mada
Adelio Naufal Hafiz rudianamulyadi121@gmail.com 087828415954  Universitas Muhammadiyah Semarang
Sandar Moe Zaw sandarmoezaw27399@gmail.com 959779087400  University of Dental Medicine, Mandalay
Chirsten Jen P. Reyes reyes1920539@mkt.ceu.edu.ph 639158297989  Centro Escolar University
Desiree Cyrille L. Layag desireelayag@gmail.com 639954571410  Centro Escolar University
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Tutor:

Anggun Dwi Andini, DDS
Universitas Gadjah Mada

) Group Zoom meeting link: http://ugm.id/iocgroup8
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Full Name Email Phone University
Gavin Goh Tze Wen gavingohtw@gmail.com 6738766838 Universiti Brunei Darussalam
Farhan Alfarisi alfarisifarhan42@gmail.com 082385356258 Universitas Baiturrahmah
Kenny Tsabitah Zuhra kennytsabitah02@mail.ugm.ac.id 081250616195 Universitas Gadjah Mada
Sekar Khansa Aisha sekarkhansa2020@mail.ugm.ac.id 0811890044 Universitas Gadjah Mada
Grace Daniella Octaviona Tarigan grace.daniella2503@mail.ugm.ac.id 08128383793  Universitas Gadjah Mada
Saffa Amalia Solikhah saffaamalia03@mail.ugm.ac.id 081329031211 Universitas Gadjah Mada
Mitta Sheliana Mostreatment9191@mail.ugm.ac.id 8112925477 Universitas Gadjah Mada
Afifah Nuur Ufairoh afifah.n.u@mail.ugm.ac.id 087880151780 Universitas Gadjah Mada
Yuqo Cecilia Faza yuqoceciliafaza@gmail.com 082375715252 Universitas Muhammadiyah Semarang
Muhammad Naquib Bin Abdul naquib297mas@gmail.com 60133591288  International Islamic University Malaysia
Rahman
San Yu Nwe sanyunwe173@gmail.com 959779466214 University of Dental Medicine, Mandalay
Rahziel Dominic L. San Jose sanjose1920549@mkt.ceu.edu.ph 639773841862 Centro Escolar University
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Tutor:

Dr. Yan Aung Tun BDS, DipDSc, MDSc
University of Dental Medicine, Yangon

Group Zoom meeting link: http://ugm.id/iocgroup9

Full Name
Sorfina Natasya Binti Yakub
Marcella Nisita Diptya Anindita
Rif'At Zuhrah Hanifah Hanuun
Vania Vita Wijaya
Isna Nurazky
Adisti Farahsyifa Ramadhanti
Luthfika Fadhilatul Auliya
Reyzta Intan Anargya Sokya Setyawan
Tengku Nur Ain Sofea Binti Tengku
Shahrizanny
Khin Myat Noe Zaw
Dana Lyka Junn G. De Guzman

Email
Tasyakub1209@gmail.com
marcellanisita02@mail.ugm.ac.id
rifat.hanuun@mail.ugm.ac.id
vania.vita2203@mail.ugm.ac.id
isna.nurazky@mail.ugm.ac.id
adisti.far2003@mail.ugm.ac.id
luthfika.fad2002@mail.ugm.ac.id
reyztaintanass@gmail.com
ainsofea2312@gmail.com

myatn.zw99@gmail.com
danalykajunn0601@gmail.com

Phone
6738927370
081325149587
082226210655
087836203352
085811407880
081384206989
08988706161
6281217201188
601117887897

9509772743981
639287426809

University
Universiti Brunei Darussalam
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Hang Tuah Surabaya
International Islamic University Malaysia

University of Dental Medicine, Mandalay
Centro Escolar University
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Group 10

Tutor:

Dyah Anindya W, DDS, M.DSc
Universitas Gadjah Mada

‘ Group Zoom meeting link: http://ugm.id/iocgroup10

t /
Full Name Email Phone University

Ak Md Hafiz Izzuddin Bin  hafeezpj@gmail.com 6738151195 Universiti Brunei Darussalam
Pg Zunaidi
Tandean Tiffany Olivia tandean.tiffany.olivia@mail.ugm.ac.id 082242565556  Universitas Gadjah Mada
Salsa Bila Diva Mutiara salsabila2020@mail.ugm.ac.id 081326543861  Universitas Gadjah Mada
Siti Aina Nurhaliza siti.aina.nurhaliza@mail.ugm.ac.id 0895392298458 Universitas Gadjah Mada
Sabrina Noor Aghniya sabrinaghn30@gmail.com 085700692722  Universitas Gadjah Mada
Skolastika Claretta skolastika.claretta2404@mail.ugm.ac.id 081226714198  Universitas Gadjah Mada
Cayaditta Wibawa
Deden Permadi deden.permadi@mail.ugm.ac.id 081803345082  Universitas Gadjah Mada
Muhammad Putra Aji muhammad.putra.aji.cokrodiningrat 081222500872  Universitas Gadjah Mada
Cokrodiningrat @mail.ugm.ac.id
Nur Afrina Farihah Binti 4frina@gmail.com 60192391695 International Islamic University Malaysia
Amran
Thiri Thet Lwin Htoo thirithetlwinhtoo@gmail.com 959254066566  University of Dental Medicine, Mandalay
Kristine Claire Jaramillo jaramillo1820961@mkt.ceu.edu.ph 639368545067 Centro Escolar University
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Group 11

Tutor:

Tjut Intan Permatasari, DDS, M.ClinDent(Oral Medicine)
Universitas Gadjah Mada

Group Zoom meeting link: http://ugm.id/iocgroup11

Full Name

Muhammad Hazim Bin Haji

Hazilan
Ridha Prabawati
Tyara Alifia Rosita
Nadia Nur Hanifah
Gusniarni Indhi Saputri
Nadhira Afifah
Mumtazrahmah
Sausan Dinda Maulidya
Hilaliya Rosyadah Azzahra
Ubadah Bin Zamry
Ye Ye Oo
Bridget Balingit

Email
20b3067@ubd.edu.bn

ridhaprabawati@mail.ugm.ac.id
tyara.alifia.rosita@mail.ugm.ac.id
nadia.nur.hanifah@mail.ugm.ac.id
gusniarniputri@mail.ugm.ac.id
nadhira.afifah.mumtazrahmah@mail.ugm.ac.id

sausan.dinda.maulidya@mail.ugm.ac.id
helaliyar@gmail.com
ubadahzamryOO@gmail.com
yeyeo01998@gmail.com
bambalingit@gmail.com

Phone
6737404556

085779377344
08986850955

085600836330
082136702458
081542627121

083875761175
081233208152
60194266167

959450006066
639055615289

University
Universiti Brunei Darussalam

Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada
Universitas Gadjah Mada

Universitas Gadjah Mada

Universitas Hang Tuah Surabaya

International Islamic University Malaysia
University of Dental Medicine, Mandalay

Centro Escolar University
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Group 12

Tutor:

, Osa Amila H., DDS, M.DSc., M.ClinDent(Perio)
, “ Universitas Gadjah Mada

9

. Group Zoom meeting link: http://ugm.id/iocgroup12
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Full Name Email Phone University
Lim Meng Ern mengernlim@gmail.com 6738933777 Universiti Brunei Darussalam
Naomi Elizabeth Turnip naomielizabethturnip11@mail.ugm.ac.id 081250074974  Universitas Gadjah Mada
Naya Mifta Fasya naya.mif2003@mail.ugm.ac.id 085216059030  Universitas Gadjah Mada
Farikha Azzahroh farikha.azzahroh@mail.ugm.ac.id 0818930515 Universitas Gadjah Mada
Aura Brilliantca aura.brilliantca.harindra.putri@mail.ugm.ac.id 081335851114  Universitas Gadjah Mada
Lucky Sandi Afrizal lucky.sandi.afrizal@mail.ugm.ac.id 082133822534  Universitas Gadjah Mada
Selcaria Istna Datau selcariaistna2020@mail.ugm.ac.id 081392470858  Universitas Gadjah Mada
Viona Azzahra azzahravionaa@gmail.com 081213974139  University of Jember
Shi Yun Lee serenaleeshiyun@gmail.com 601137056292  Universiti Malaysia Sabah
0 Goddie Wilfred K. Gawaran  gawarangoddie123@gmail.com 639171066013  Centro Escolar University
1  Louise Jeinell Salvador ljslvdr@gmail.com 6309175137504 Centro Escolar University
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Prof. Dr. Solachuddin Dr. Simonne Salazar- Dr Piyaphong Panpisut DDS,
Jauhari Arief Ichwan Ferraris MSc, PhD
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The Google-diabetic retinopathy story

* https://about.google/intl/ALL us/stories/seeingpotential/

Diabetic Retinopathy Grade 01

“l had started thinking a lot about working on more
fundamental problems. | wanted to use image
recognition for something that would benefit society.”

Varun Gulshan, Google Research Scientist



https://about.google/intl/ALL_us/stories/seeingpotential/

Seeing | /
Potential | |

How a team at Google is using Al to help !
doctors prevent blindness in diabetics.
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The idea

* Google research scientist
Varun Gulshan was looking
for a project that would meet
a few criteria.

The project would utilize
Gulshan’s background
developing artificial
intelligence (Al) algorithms
and stimulate his interest in
science and medicine. And
ideally, the project would
help people in Gulshan’s
home country of India.




The team

To date, close to 100
ophthalmologists have
rendered more than 1 million
grades for the Al model.

Florence Thng
Product Manager,
Verily

Philip Nelson
Director, Google
Accelerated Sciences

28

-r
Peter Wubbels
Engineer, Verily

Naama Hammel
Ophthalmologist,
Google Brain Team

Lily Peng
Product Manager,
Google Brain Team

Kasumi Widner
Program Manager,
Google Brain Team

Dale Webster
Engineer, Google
Brain Team



| h e re S u |tS Views 320,609 (Citations 2,649 = Altmetric 1088

Download PDF ) () More~ () Cite This (©) Permissions
* https://jamanetwork.com/jo Original Investigation | Innovations in Health Care Delivery
urnals/jama/fullarticle/25887 December 13, 2016

63 Development and Validation of a Deep

Learning Algorithm for Detection of Diabetic
Retinopathy in Retinal Fundus Photographs

Varun Gulshan, PhD'; Lily Peng, MD, PhD'; Marc Coram, PhD'; et al

» Author Affiliations | Article Information

JAMA. 2016;316(22):2402-2410. doi:10.1001/jama.2016.17216

@ Machine Learning Website



https://jamanetwork.com/journals/jama/fullarticle/2588763

Al-ML-DL

Deep learning: artificial neural networks, collection of
trainable mathematical units, in layers, working
together to complete a task

Machine learning: machine that learns to be
smarter

Artificial intelligence: grand project to build
non-human intelligence




* Trains algorithm very accurately when given enough
data

* Can do this without feature engineering, without
writing explicit rules.

Deep learning

e So most of the time used not writing the rules, but
for data preparation, numerical optimization and
model architecture.



Where Al can be most beneficial?

 Where you have lots of data to look through
-especially true for screening process

 When the expertise is limited
-shortage of radiologist, pathologist, etc.

-the algorithm can scale and enhance the expertise for diagnostic
purpose



People with no idea Me wondering why my
about Al, telling me my  neural network is
Al will destroy the world classifying a cat as a dog..

T fe i, B




= ey -
U ) innnnn ) ‘ ‘ .

Big data: digital data, Hardware: GPU, CPU Software: improved

storage, large dataset techniques, new models,

open-source software

Alexander Amini and Ava Soleimany MIT 6.5191: Introduction to Deep Learning IntroToDeepLearning.com
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. Numerical Data _ Images Text

Types of data

SN

O

Sequential /
h Time Series Data

Anatomy of Al
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Imaging in dentistry
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* You 2020

b d

Fig. 1 a Original photo of primary teeth taken with an intraoral camera; b original photo of the disclosed teeth; ¢, d, crops of photos a and b; e
resized image of photo b; the plaque area is marked; f the marked area in photo e was transferred to photo ¢
.




Histopathology

A. DATASET PREPARATION Whole slide image

(Nanozoomer, Hamamatsu photonics co.)

Epithelium

el Black line: Epithelium
UL Green line: Low-grade dysplasia
EPI Red line: High-grade dysplasia
8Vl Blue line: SCC
Dataset

Annotation by pathologist
using NanoZoomer Digital
Pathology software

Low-grade
Normal dysplasia

78Wsls |
P || A

Automaticly collected and labeled patches
containing epithelum, crop step 100 px,
7 2 400x400 px

High-grade 03WSls

dysplasia

)

Resize patches fitting to the CNN model
* Nguyen 2022




e Normal vs OSCC cells

average of 91% classification accuracy was obtained from the test and
validation dataset from the Inception V3-RF pipeline

(Abdul Rauf 2022)



Detection of oral cancer from photos

(A) Non-cancer image (B) Cancerous image (¢) Annotation of the lesion

(Warin, 2021)



(Warin, 2021)

(A) Cancerous ground truth (B) True positive prediction
(loU 0.94)

(D) True positive prediction
(loU 0.81)

(E) Cancerous ground truth (F) True positive prediction
(loU 0.91)



TMJ-disc MRI

* Nozawa, 2022




TMJ-osteoarthritis from CBCT

A

e Shoukri,
2019




Diagnostic charting with CranioCatch
software

f ‘%r y
* Classifications of
:;—-F“ .
#E:?::;ﬁ; 1 dental charting from
panoramic
radiograph

¥l * Basaran 2021




Machine

9 Learning

Deep Learning
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Anatomy of Al
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Types of learning

SUPERVISED LEARNING UNSUPERVISED LEARNING SEMI-SUPERVISED LEARNING REINFORCEMENT LEARNING

Software agents take actions to

Learning from labeled data Learning from unlabeled data Learning from a mix of labeled and unlabeled data S,
maximise cumulate award
. ;,
‘ -
. & ® | _
= ; ‘ s e
L X100 ® ® O . w00
. ° "“I | - = '.'\\.
h 5% 1 —
ol — de e e

A machine is rewarded when it lands a ball into

Use labeled data to split partitions. Unlabeled data
the basket, otherwise it is penalised.

A machine groups objects based on the
will be labeled according to the partitions.

A machine is trained on 1000 images of apples and
distribution of data.

oranges to identify type of fruit in new images.



Pretrained deep learning models

85 | T 1 T

80 —
. . Inception-ResNet-v2 NASMet-Large
Inception-v3 .
ResNet-101 . ception
ResNet-50 DarkNel-53 .

s @EficientNet-b0 DenseNel-201 -
DarkNet-19 @ nASNet-Mobile

— ]
e MobileNet-v2 .
z ResMet-18 VGG-16 VEG-10
o
3
8 .GnngLeNEt
< g5 |
L]
ShuffleNet
60 — —
SqueezeNet
55 — 1
AlexNet
5p — | | | | | | | | [ | | | | | |
1 2 3 4 5 6 7 8 9 10 16 20 25 30 35 40

Relative Prediction Time Using GPU

* https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-neural-networks.html



Transfer learning

e Use of an already pre-trained DL models
* No need to build your own model/algorithm from scratch

 Example: AlexNet already trained with more than a million images
from the ImageNet database.

* The network is eight layers deep and can classify images into 1000
object categories.

* As a result, the network has learned rich feature representations for a
wide range of images.

(Mohammad 2021)



Using the pretrained models in our projects

Load pretrained network

Early layers that learned

Last layers that
low-level features learned task
{edges, blobs, colors) .

specific features

—— ——

1 million images
1000s classes

Reuse Pretrained Network

Replace final layers Train network Predict and Deploy results
assess network accuracy
Training images :
Mew layers to learn wh ) Frobability
features specific i H aTﬁilﬁHQ options Test images —
to your data set -,
—~— { { i =
]
“ JJ Trained network ]
Fewer classes 100s of images
Learn faster 10s of classes

Improve network

* https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-neural-networks.html



Learning

Prediction
(forward propagation)

Image data Labels

Minimize Error

(backward propagation) Heo 2021



Output

Classification Detection Segmentation

y P p— o
3 } __,\ -
- L -t o, "
-

Cat, Duck Cat, Duck

k Y J & Y J

Single Object Multiple Objects

https://medium.com/@kolungade.s/object-detection-image-classification-and-semantic-segmentation-using-aws-
sagemaker-e1f768c8f57d



Classification, segmentation example

 Caries classification, detection, segmentation

Heo 2021



Output example

1

Heo 2021



Data augmentation

0000000



Validation

Validation

Validation

Validation

Total data
> 4
Train and validation Test
h
23% 2(?% 23% 2:)1% 23% Test
Validation

Training and
validation

* Separation between
training and
validation/test from
whole dataset

Heo 2021



What we need?

* Multidisciplinary team: Clinician with raw and labeled data and Al
team

Medical people:
Content expert,
>\ [ hold the team
together....

There is a need of data science team to support the whole operation

[ ; )
P24 I.

Project .
Manager / Data Software
En

Product & Engineer

Manager gineer

Note:

Deep Learning Engineer
might be referred to as
Data Scientist.

The difference here is DL

Engineer tends to write Anatomy of Al
production level code ) .
compare to the latter Project,CertifAl




Al team?

Single Layer Neural Network Loss Optimization

Computing Gradients: Backpropagation

We want to find the network weights that achieve the lowest loss wy

w® —( *W y
x Z —t—
X1
LN L (x®; W), y©)
W*=argmin—z L(f(x*; W),y

o w  nlai= aw) Y& A 9z

ow, ay 0z, ow,
% Wt = argp{,nin J(w)

Zg 4
.. I Repeat this for every weight in the network using gradients from later layers

Inputs Hidden Final Output Remember:

m dy
z = wév],’ + Z/,,x’ w;:’ Y=g (wé‘? +Z,=1g(2‘) wl.(f) ) W = {W(o)‘ W(l)’ }

Binary Cross Entropy Loss
Gradient Descent

Cross entropy loss can be used with models that output a probability between 0 and |
Repeat until convergence

f)

Zy y

“ MEIR
08[%|0

& @ |oslv| |

X2 : :
A : :

>

]
BNVESIEN
o — Un

JOwo, 1) °

Jw) = —%Z;y@ log (f(x®; W) + (1 — y) log (1 — f(xO; W)) W

Actual  Predicted Actual Predicted W BT e e P
0 = ><,

f:' loss tf reduce mean( tf nn softmax cross_entropy with_ logits(y, predicted) )

Core Foundation Review

The Perceptron Neural Networks

* Structural building blocks » Stacking Perceptrons to » Adaptive learning

* Nonlinear activation form neural networks * Batching
functions * Optimization through + Regularization
backpropagation
x \ bl -_—

Sa— ® .M 2 X o E
9 / b (%] - [%] 2 [x]... [x] -
Xm » )

Alexander Amini and Ava Soleimany MIT 6.5191: Introduction to Deep Learning IntroToDeepLearning.com
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How to proceed?




Remember the Google-Diabetic
Retinopathy project in India?

THE LANCET
Digital Health

e Continued the projectin
Thailand:

e Got some hurdles: ungradable,
low quality images when tried
out

* https://www.thelancet.com/jou
rnals/landig/article/PIIS2589-
7500(22)00017-6/fulltext

ARTICLES | VOLUME 4, ISSUE 4, E235-E244, APRIL 01,2022

Real-time diabetic retinopathy screening by deep learning in a multisite
national screening programme: a prospective interventional cohort study

Prof Paisan Ruamviboonsuk, MD - Richa Tiwari, PhD - Rory Sayres, PhD 2 Variya Nganthavee, MD

Kornwipa Hemarat, MD - Apinpat Kongprayoon, MD - etal. Show all authors - Show footnotes

Published: March 07,2022 - DOI: https://doi.org/10.1016/S2589-7500(22)00017-6

") Check for updates



https://www.thelancet.com/journals/landig/article/PIIS2589-7500(22)00017-6/fulltext
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