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Microarray or Microfluidic-based biosensor

Control of cell behaviors using nanotopography
Hydrogel/Nanofiber-based biomimetic scaffold
Multifunctional particles for cancer therapy and diagnosis
Controlled drug delivery system

Stem cell researches

Self-assemblies of the peptide derivatives
Biomineralization

Electrokinetics / Colloidal stability
Surface modification and analysis

CO2 utilization
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“Smart” molecular therapeutics for cancer treatment (Gene /
Cancer Therapy)

Stem cell regulations for cellular therapeutics (Gene / Stem cell
Therapy)

Spinal cord / neural regeneration

Digital X-ray Angiography
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e Hydrogel
e biosensor
e Stem cell
e cancer therapy

e Stem cell Therapy
* Cancer Therapy

* Noise filtering
¢ Resolution enhancement
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* High Magnetlc Field Gradient Drug Delivery System(At& 7| 27| * Drug Delivery System
TEf= Off ol ek Q1M L oF= T & = XM o} Bot ¢i4L)

* ECG pattern recognition * ECG

¢ detection of muscle activation ( Electrocardiography)
e * measuring body impedance e muscle activation

* bodyimpedance

* Magnetic Resonance Imaging * Neuro Imaging,

e Medical Imaging * Myelin Water Mapping,
Z2l=3%{g * Medical Image Reconstruction * Electrical properties

¢ Clinical Applications of MRl mapping,

* Hyperpolarized 13C MRI

¢ Medical data with NFC or RFID Technology e Sensor Network
¢ Sensor Network application for intelligent hospital networks ¢ Medical data
2 e Security system with loT Technology
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e Wearable biosensor (ex. DNA, RNA..) * Physiological sensor
¢ Immunosensor (ex. protein, amino acid, antigen-antibody, virus...) e« Disease diagnosis
7| STy ¢ DNA implanted device (TFT, memory, solar cells) e Bioceramic
X K} . Dl.se.ase pre\{entlon
Miniaturization of
biosensor
* Atomic layer deposition * biosensor
* Nano material synthesis e VOCs gas sensors
7| 28z * Nano p?tterning and surface coatings  Nano patterning and
X K} * Nanowire-based photo sensor . surface coatings
¢ Molecule sensor platform (VOCs gas sensors, biomolecule sensors)
¢ GPUZIE ZLE|E « GPUTZ A7t L1E|E
¢ Parallel Processing e Parallel image processing
7| T2 2 ¢ Computer System Architecture algorithm
=t » Embedded Systems e High performance video
* Parallel Video Compression compression codec

High speed simulation
e Genome pattern analysis
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Millimeter-wave phased array system
Microwave passive devices

RFIC

Communication system

Hi-FU(High-Intensive Focused Ultrasound)”| 7| ‘d 52 &2 9ot X
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Flexible bio-integrated electronics

Human-machine interface

Non-contact non-invasive vital sign (heart rate, breathing) sensors
with electromagnetic waves

Ex-vivo (non-blood sampling) glucose sensor with electromagnetic
waves

Label-free Radio-frequency Bio-material sensors based on antigen-
antibody effect

RFIC

Wearable health care
system

RF, Microwave human &
disease sensing and
imaging

Flexible electronics
Implantable electronics
Wearable electronics

Microwave analysis
EMI/EMC

RF system

RF component
Microwave sensor
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Microwave Hyperthermia
Microwave Imaging for breast cancer

Capsule Endoscope system

wearable/implantable monitoring or communication

Semiconductor Optical Sensor
Sensor Device Reliability
Transparent/Flexible Sensor Devices

Action Misbehavior Recognition
3D Human Face Modeling
VR/AR Visual Discomfort Analysis

Electromagnetic Cloacking

Metamaterial Technology

Retrodirective Array System

Hybrid Beamforming Adaptive Array Antenna System
Time-Reversal Technique, FDTD

& 7-20F 7|9 =

Microwave Hyperthermia
Microwave imaging
wearable antenna system
Implantable antenna
wireless capsule endoscope

Action Misbehavior Recognition
Action Alignment

Abnormal Behavior Perception
Behavior Posture Correction

3D Face Modeling

VR/AR Visual Discomfort Assessment
VR/AR Psychotherapy

Microwave array antenna systems
Biomedical applications
metamaterials




O[Eff &

oz
0x
4o

oA
O
Bl

o|z & HAZOF

medical imaging segmentation & detection Metal artefacts
removal (tooth)

image processing for teeth implants

image registration

CT & STL matching

Flexible bio-integrated electronics
Wearable bio-signal sensors

Extremely low power sensor platform design for wearable /
Implantable health monitoring system

(e. g. heart attack, glucose, and skin temperature)

Hybrid energy harvesting based battery-less power
management block design

Deep learning neuromorphic SoC

Machine to Machine (M2M)
Internet of Things (loT)

Cognitive Radio (CR)

Mobile Ad-hoc Network (MANET)
Wireless Sensor Network (WSN)

720} 7|9

registration
segmentation
brain CT

Flexible electronics
* Stretchable electronics
* Textile electronics

Wearable / Implantable sensor
Heart attack monitoring sensor
Glucose monitoring sensor
Energy harvesting

Deep learning neuromorphic

Wearable/wireless sensor
CPU scheduling/ network
scheduling
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X-ray Sensor / CT Sensor
Catheter-based pressure sensor
Capsule endoscopy
Microelectrode Array

Implantable medical device technology
Ultra low power sensor network
Bio-signal analysis for diagnosis
Wireless portable sonography

Artificial Intelligence for Medicine

Deep Learning for Medical Images
Medical Image Reconstruction (MRI, CT)
Biosignal Processing (ECG, PCG)

FEM simulation and optimization of bioprosthetic heart
valve

A0} 7|9

Medical Image Sensors
Medical Sensors

Wireless sensor
Ultrasonic

Energy Harvesting
Data Processing
Transfer

Medical Artificial Intelligence
Deep Learning

Magnetic Resonance Imaging
Computed Tomography

FEM simulation
Optimization
Bioprosthetic heart valve
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Wear resistant coatings for artificial joints
Friction of biological materials
Friction and wear of teeth

Wearable sensors
nano pariticle concentration monitoring
Bio-medical sensor
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Power generation based on body heat (xﬂ &
)
N2 ZEE8IE

biosensor

Friction
Wear
Lubrication
Tribology
Artificial joint

Wearable ECG, pulse
monitoring

Particle sensors

Whole blood processing, bio
sensors

Body heat harvesting
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¢ Opto-Mechatronics (High Precision Microscopy,Digital Holography) e« High Precision and High
Precision Vibration & Control (Vibration and Dynamics of Speed Microscopy
1S Electronic Devices & Nuclear * Digital Holography
¢ Reactors, Design and Control of Actuators)
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Lower Limb Exoxkeleton for paraplesia patient
Medical Bed composed of the Plural Segments
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Medical ultrasonics
Ultrasonic transducers
Acoustic metrology
Acoustic field modeling

Doctors and Patients Customized Surgical Processes and
Knowledge Recommendation Skills

Multi-modal image guide micro-surgical system

Thyroid Patient Recurrence History Tracking System

Design and Hardware Validation using Cop of Walking Assistive

acoustics
ultrasound
transducer
Metrology
modeling

Surgical Process

Micro Surgical, Multi-

Modal Image
Thyroid Patient




JEE

Mot

Robotic Surgery
Human-Medical Device Interactions
Ergonomic Design and Optimization
Prognostics and Health Management (PHM)
Machine Learning and Deep Learning

Fluid dynamics, hemodynamics
Cell to fluid membrane mechanics

Rheology, case specific non-Newtonian fluid dynamics.

GPU based high speed modeling

Mechanotranduction

Mechanical properties of cell & tissue
Biomimetics

Cell and tissue mechanics

Biophysics of cell dynamics

Virtual intervention cardiology,

Cardiovascular structural interaction ,
Prediction of treatment results,

Image acquisition and biomechanical modeling

Robotic Surgery
Deep Learning

GPU based hemodynamics
modeling

Patient specific modeling
Prescreen disease diagnosis

Mechanotransduction
Acoustics

Stiffness

Biomimetics
Microchannel

Torsional deformation of an
endoscope probe
Intervention radiology
(cardiology) 2 & filter design
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Biosensor/chemical sensor
MEMS

Nanomaterials
Nanoelectronics
Optoelectronics

Biomechanics

Surgical simulation and evaluation using CAE
Virtual human body modeling

Design of implant system

Design of stent system

Spine, knee, hip, dental numerical modelings

Microfluidic chip for circulating biomarker analysis
Photothermal biosensors for diagnostics
Smartphone based biosensor

Heat Transfer in Bio Engineering

Thermal Bio sensor design

Micro fluidics (Micromixer)

Thermal evaluation of Medical machines
Surface treatment with Nano/Micro structure

G 7-20F 7|9 =

Biosensor
MEMS
Nanomaterials

Bio-mimetic and BioMechanics
Bioreactor & Electro Spinning
System

Differentiation of Adult Stem Cell
Next Generation Implant System
Multifunctional Bio-materials

Microfluidics

Mobile diagnostics
Photothermal effect
Circulating biomarkers
Liquid biopsy

Nano/Micro heat transfer
Heat transfer design in Bio
engineering

Electronic device

Gas turbine

Clean energy

Aero — Thermophysics
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Biological Fluid Dynamics,

Fluid dynamics

e Heart pump design and analysis e Hemodynamics
=4 e Hemodynamics, Fluid dynamics in Respiratory System e Heart pump
* Airtificial Ventilation * Ventilation

e CFD (Computational Fluid Dynamics)

¢ Biomedical Optics e Endoscopy
e Microscopy e (Cancer imaging
eyl ¢ Optical Coherence Tomography, e Cardiovascular imaging
e Biosensors e Cytology
* invitro diagnostics e Laboratory medicine
* Predictive models * Bayesian models
e Data-driven/machine learning/deep learning models * Patient-specific model calibration
x|&2 - Biological system modeling * Inverse optimal control
e Estimation in surgical procedures/robots e Parametar estimation
e System identification
* Surgical step recognition
¢ Microfluidic chip for circulating rare cell isolation ¢ Microfluidics
¢ Microfluidic chip for circulating biomarker analysis e Circulating biomarkers
{40} e Liquid biopsy
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Reversible adhesion, superhydrophobic surface

Omnipresent Platforms for Sensor Technology

Bioinformatics * Biological network
analysis
* Biomedical Text mining

Nocturnal Enuresis (Bladder Volume Estimation and NE Monitoring) e« Continuous Patient

Physiological Sensor based Healthcare Applications Early Warning Monitoring
Score Systems for Patients ¢ Healthcare loT
Stress Monitoring and Estimations * Exercise Impacts on Diseases

¢ Machine Learning
¢ Mental Stress




Omnipresent Platforms for Sensor Technology

Bioinformatics

Nocturnal Enuresis (Bladder Volume Estimation and NE Monitoring)
Physiological Sensor based Healthcare Applications Early Warning
Score Systems for Patients

Stress Monitoring and Estimations
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Biological network
analysis
Biomedical Text mining

Continuous Patient
Monitoring

Healthcare loT

Exercise Impacts on Diseases
Machine Learning

Mental Stress
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* Microbial ecology in the environment (soil, water) and
biofilm
HE A= < Greenhouse gas emission
sty e Stable isotope analysis for source tracking
* Spatial Big Data Science (Public Health, Preventive Medical
Science, Disease Prevalence Analysis)
4 OES e Human Mobility/Trajectory Data Analysis (Epidemiology)
34  Environmental Remote Sensing

e High Performance Computing (Hadoop/Spark/MPI/GPU)

¢ Mechanics of random heterogeneous media e Multi-scale multi-
¢ Hydrogels and biofilms physics simulation
otz A * Phase field fracture
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e (Quantitative analysis of X-ray CT images Multi-phase fluid flow

e Microstructural characterization of porous bone e Micromechanics
(osteoporosis)

* Microstructure of bone fracture

e Microfluidic analysis of multi-phase fluid flow

* Patient specific stress analysis * Image-based stress analysis

* Bone fracture associated with osteoporosis * Fracture prediction & experiment
74 M HE 74 A
= —ToT
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» Computed Tomography(CT) Imaging e Spectral CT imaging

* Medical Image Quality Evaluation e Breast CT/Tomosynthesis imaging

HHZ=CG ¢ Artifact Correction e Metal artifact/Cone beam artifact
correction

¢ Mathematical observer model
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