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Status of Invention : Prototype 
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SMILED is an innovative system that
accurately segments dental lesions in

radiographs using advanced image
processing and machine learning

SMILED addresses challenges in dental caries
diagnosis by employing hybrid U-Net
architectures and integrating various

convolutional neural network models. 

Privacy concerns are addressed through
differential privacy, protecting sensitive

medical data during the training process. 

INTRODUCTION

SMILED improves dental diagnosis and
treatment planning, which aligns with SDG 3

(Good Health and Well-being) and SDG 9
(Industry, Innovation, and Infrastructure),

revolutionizing dental diagnostics and
enhancing patient car

ht
tp

://
sm

ile
d.

liv
e

http://smiled.live/


ROLE OF AI in
Dental Lesion Classification & Segmentation
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It assist dentists in
making more accurate
diagnoses and develop
personalised
treatment plans, to
identify abnormalities
and assist dentists in
making more informed
treatment decisions.

AI based CBCT image
visualization offered by
SMILED can help
increase patient
acceptance, help
dentists to visualize the
lesion to the patient
and simplify the data
workflow. 

Among all the AI
applications in
dentistry, the most
popular one is
diagnosis. AI can make
more accurate and
efficient diagnoses,
thus reducing dentists'
workload.
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Based on the preliminary survey, it was
found that the waiting time or
outpatient services exceeded the
standard (> 60 minutes) 

The patient-reported maximum
acceptable waiting time for non-urgent
dental treatment was 45.8 days. Fewer
than half (42.0%) of the subjects had
received treatment while waiting for
comprehensive care; 
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Dental lesion segmentation need to
be done by dental specialist

Require more excellent technical skills 

Tedious manual efforts and errors

Excessive workload of the doctors  

insufficient numbers of experienced
doctors 

limited time for radiographic
intrepetation by dental practitioners
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NOVELTY

An innovative system designed for accurate segmentation of radiolucent lesions in dental
radiographs utilizing :

Cone Beam Computed
Tomography (CBCT) images




advanced image
processing

 machine learning

UNET DoubleUNET U2-NET SA-UNET

UNET &
hybrid U-Net
architectures

involved:
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COMPARISON
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Complex X-ray images
Shows the potential
segment in box 
Presence of noise due to
lack or reliable saperation
of between teeth 
Image is not secured

CBCT Image
Shows the
actual
segment of the
lesion
Secured Image
(Privacy-
preserved)
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VALUE  PROPOSITION OF SMILE
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Accurate diagnosis, 
Fast result of diagnosis
Validated by dental practitioners
Patients image privacy 
Model improvement based on the validation
Assist the dental practitioners in visualising the exact segment of the leison 
Increase patient understanding of dental diseases 
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VALUE  PROPOSITION OF SMILED
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Time & cost savings
 

Automatic segmentation will
reduce time taken compared to
manual segmentation and
reduce the need for dedicated
human resources for manual
segmentation which can lead to
cost savings by optimizing
resource allocation and
increasing overall operational
efficiency.

Model Improved
accuracy 

With MLOps workflow
applied, AI models will be
improvised as 3 different
methods of training will be
applied to increase the
model accuracy over time

http://smiled.live/


VALUE  PROPOSITION OF SMILE
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Enhanced Treatment
Planning / Instant
result 

Dental professionals can quickly
obtain accurate segmentation
results, enabling faster decision-
making and improved patient
care. With SMILED, dental
professionals can save valuable
time, allowing them to focus on
other critical tasks such as
diagnosis and treatment
planning.

Unet model as ML
Model
 

UNet is able to receive an
image as input and produce
another image as output,
which is convenient for
generating segmentation
images while having the
ability to handle high-
resolution images.
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IMPACT OF SMILED
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The average time taken for
single manual lesion
segmentation is 5 minutes

Smiled : Average time taken
for lesion segmentation is
1.66seconds 

MINUTES

SECONDS

decrease time taken to
do lesion segmentation

by using SMILED
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IMPACT OF SMILED
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Red: Ground Truth
Blue :Segmentation by SMILED
White: Intersection of Union (87%)
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PROTOTYPE DEMO
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MARKET SIZE
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The overall global dental xray
radiology market is expected
to grow up to USD 5.3 Bilion in
2030.

The current CBCT market size
value in 2021 is USD 477.1
million and expected to grow
to USD 1.07 billion in 2028.
CBCT offers 3D data
visualization at much lower
radiation than conventional
CT scan at a significantly
higher resolution.
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Dual U-Net with Resnet Encoder for
Segmentation of Medical Images

January 2022
International Journal of Advanced

Computer Science and Applications
13(12) (Scopus)

DOI:10.14569/IJACSA.2022.0131265



Comparative Performance Analysis
of Deep Convolutional Neural

Network for Gastrointestinal Polyp
Image Segmentation

April 2021
International Journal of Innovative

Research in Science Engineering and
Technology 8(4):8

Medical Image Analysis using Deep
Learning: A Review

December 2020
DOI:10.1109/ICETAS51660.2020.9484287
Conference: 2020 IEEE 7th International
Conference on Engineering Technologies

and Applied Sciences (ICETAS)
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Smiled systems
Hybrid Model for Dental Leison
Segmentation 

Copyright Submission: In Progress 
1.
2.

Letter of Intent : For Dental
Practitioners Validation and
future usage from myDentist

Ampang Clinic
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The study was
approved by the

International Islamic
University Malaysia

Research Ethics
Commitee, approval
no. (IIUM IREC 2022-

152)
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SMILED integrates
cutting-edge image
processing
techniques, machine
learning algorithms,
and hybrid U-Net
architectures to
achieve accurate
radiolucent lesion
segmentation

By addressing privacy
concerns and
employing MLOps
methodologies

SMILED contributes to the
advancement of dental
diagnostics with 
 comprehensive & effective
lesion segmentation
ensured by the
combination of cutting-
edge approaches resulting
in a solution with global
application potential

This integrated system provides dental professionals with a
comprehensive solution, enabling efficient and reliable dental

lesion identification and treatment planning. 

By revolutionizing the field of dental
diagnostics, SMILED sets the stage for
improved patient care and outcomes

http://smiled.live/


Assoc. Prof.
Dr. Amelia
Ritahani
Ismail 

amelia@iium.edu.my badruddinghazali@iium.edu.my

Dr. Ahmad
Badruddin

Ghazali

Our Team

 Dr. Amir
'Aatieff Amir

Hussin



amiraatieff@iium.edu.my

 Dr. Noor
Azura

Zakaria



syarqawy@iium.edu.my azurazakaria@iium.edu.my

Dr. Mohd
Syarqawy
Hamzah






http://smiled.live

http://smiled.live/

