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Ph.D., Department of Mechanical Engineering, Konkuk University
- Control of bioaerosols using active antimicrobial air filter; visible light-activated photosensitizer 2020
and conductive fiber

M.S., Department of Mechanical Engineering, Konkuk University
- The concentrations of Culturable bioaerosol and antimicrobial air filters using natural 2015
nanoparticles

B.S., Department of Mechanical Engineering, Konkuk University 2013
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Assistant Professor 2022.09

School of Mechanical Engineering, Chonnam National University, Gwangju, Korea - Present

. Post-doc (Fellowship program funded by NRF), 2021.09

Prof. Ki Joon Heo Materials Chemistry Research Centre, University College London (UCL), London, UK - 2022.08
Contact Post-doc (In Lieu of Military Service), 2020.10

Office: Eng. Bldg. 1A-209-2 Department of Environmental Machinery, KIMM, Daejeon, Korea - 2021.07
Email: k-heo@jnu.ac.kr Researcher (In Lieu of Military Service), 2018.07
Advanced Textile R&D Department, KITECH, Ansan, Korea - 2020.10



mailto:k.heo@jnu.ac.kr

77 Tyt

CHONNAM NATIONAL UNIVERSITY

Aerosol and Surface Lab

We work on innovative engineering solutions for environmental problems, especially air
pollution issues.

Our main research interests include control of air pollution, airborne particle measurement,
air filtration, and detection and inactivation of airborne microorganisms.

We are currently focused on the formation of functionalised nanoparticles and development
of practical antimicrobial strategies using them to address the threat of infectious
microorganisms including bioaerosols.

We aim to develop a sustainable self-cleaning strategies through robust superhydrophobic
surfaces.

- Research highlights




Aerosol technology
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* We specialise in aerosol generation

using electro spray, laser ablation,
pressurized spray technology

Air-assisted
electrospray

+
Unstable and aggregation
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We are interested in understanding
mechanisms of air filtration, and
developing innovative functional air

filtration technology.

Undesirable rapid deterioration
of filters by cigarette smoke

Air purifier

Capture efficiency (%)
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Functional Surfaces

Antimicrobial
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Renewable Energy
Prototyping Laboratory

Renewable Energy Prototyping Lab
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* Principal Investigator

Professional Experience

- Assistant Professor, Chonnam Nation University (Mar. 2021 - present)

- Postdoctoral Scholar, Stanford University (Sep. 2017 - Feb. 2021)

- Ph.D., Hanyang University (Sep. 2012 - Aug. 2017)
- B.S., Hanyang University (Mar. 2004 - Aug. 2012)

Research Fields

Fuel Cells, Water Electrolysis, Thermal Engineering, Thin Film Fabrication

Contact

- Office : Eng Bdg 1A-421 (+82-62-530-1686) / Email :

Prof. Soonwook Hong

* Members
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Yongchan Park

M.S. course

Undergraduate Undergraduate Undergraduate

shong@jnu.ac.kr
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Hyeontaek Kim Davin Jeong Hyeongmin Kim

Heechan Kwon
Undergraduate
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Prototyping Laboratory

 Thin Film Fabrication
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« Catalyst Fabrication
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Renewable Energy
Prototyping Laboratory

* Plastic Waste Conversion
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Autonomous and Infelligent Robotics Lab

School of Mechanical Engineering
Chonnam National University

Principal Investigator - Prof. Ayoung Hong

Contact

Office: Eng Bldg 1A-202
Lab: Eng Bldg 1B-202
Tel: +82-62-530-4211
email: ahong@jnu.ac.kr

Assistant Professor, 2019 — current
- School of Mechanical Engineering
- Robotics Engineering Convergence

Education

- Ph.D. in Mechanical and Process Engineering, ETH Zurich 2019
- M.S. in Mechanical Engineering, KAIST 2012
- B.S. in Mechanical Engineering, KAIST 2009

Professional Experience
ETH Zurich, postdoctoral researcher
- ETH Zurich, graduate research assistant
- KIMM, research assistant
- Max Planck Institute

Member of
- |EEE Robotics and Automation Society
- Institute of Control, Robotics and Systems

Feb 2019 — Jun 2019
Jul 2013 — Dec 2018
Dec 2012 — Jun 2013
Jan 2012 — Oct 2012



Autonomous and Infelligent Robotics Lab

Research Interests Robot motion planning, Learning-based control, Deep learning
Applications: Medical/Surgical robotics, Agriculture robotics

Medical/Surgical robotics
Magnetically guided catheter
Surgical planning, Medical image analysis

Siicone ube  Adapler

i ommm—

Nifinol wire Ball joint  Magnetic tip
ial

C-Am fluoroscope,., pa—

Bronze markers iy -

(B} Connect through a minimum-coss and rewire the tree

2. Tumor Segmentation

4, Majority Vote 3. MS| Status Classification

Agriculture robotics
Learning-guided motion planning
Deep learning based Crop detection

Rotate, 9" (M = 9) Contrast, 0.7 (M = 11) Invert

original Autocontrast Sharpness, 0.7 (M = 11) Autocontrast

Virtual environment

(b) Path planning results using RRT* (¢) Simulated robot motion



ufonomous and Intelligent Robotics

Projects / Fundings
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Development of Monitoring, Fruit Thinning, and Harvesting Robot for Hydroponics

- Learning from Demonstration, Robot motion planning
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Development of clinician-collaborative robot platform technology for 3 types of pain interventional
procedures based on cross-drug handler and instrument modules
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Autonomous and Infelligent Robotics Lab

AlIRLab Members

Giwan Lee Ph.D. student
Research interests: Robot vision, Data augmentation

Phayuth Yonrith Master student
Research interests: Robot motion planning

Sharmee Sharmin Sultatn Master student
Research interests: Deep learning

Jiyoung Choi Master student
Research interests:Robot manipulation, Deep learning

Jeong Il Choi Master student
Research interests: Robot perception

More information from: https://sites.google.com/view/airlab-jnu
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ConFluX Lab (Convergent Fluid-X Lab)

Laboratory for Fluidic Systems across Scales and Disciplines
(CFFet 2424 ZO0FE A= 7M1 7| 8F Al A H])

Education
Mar. 2016 - Feb. 2022 Ph.D. Mechanical Engineering, Ulsan National Institute of Science and Technology (UNIST), Korea (PI: Prof. Taesung Kim)
Mar. 2012 - Feb. 2016 B.S. Mechanical Engineering, Ulsan National Institute of Science and Technology (UNIST), Korea (PI: Prof. Heungjoo Shin)

Research Experience

Sep. 2024 - Present Assistant Professor, Department of Mechanical Engineering, Chonnam National University, Korea
Sep. 2022 - Aug. 2024 Postdoctoral Fellow, Querrey Simpson Institute for Bioelectronics, Northwestern University, US (PI: Prof. John A. Rogers)
Mar. 2022 - Aug. 2022 Postdoctoral Fellow, Ulsan National Institute of Science and Technology, Korea

Mar. 2015 - Aug. 2015 Researcher, Korea Institute of Science and Technology-Europe (KIST-Europe), Germany (Pl: Prof. Andreas Manz)

Professional Activities

)
/

Board Member, The Korean Society of Mechanical Engineers (CHZH | A &t 2], M S22 2 0|Ah
J I B P h D Board Member, The Society of Micro and Nano Systems (OF0| 2 2Lt A| A H| 55| HIO|Q 22 0|A})
u yeo ae ’ . Board Member, The Korean Society of Visualization (3t=7FA| 812 5], 0| AR

Assistant Professor

Honors & Awards

2023 Honor Postdoctoral Overseas Research Program, National Research Foundation (2 AFE 2| ¥ 2= ALY, NRF), Korea
. . 2022 Honor Qutstanding PhD Award, UNIST, Korea

be4969 @Jnu .ac. kr 2022 Award 2 AEF A FHE 3 =24 Samsung Electronics, Korea

Tel +82_62_530_1676 2020 Award Best poster award, 2020 The Korea Society of Mechanical Engineers Conference on Micro-/Nano- Engineering, Korea
2020 Award Outstanding paper award, 2019 Fall Materials Research Society (MRS) International Conference, United States

Oﬁ:|Ce 1A'203 2019 Award #EFA RHE 3 =24, Samsung Electronics, Korea

LAB 18'208 2017~22 Honor Global Ph.D. Fellowship, National Research Foundation, Korea (2 2 22 AFE 2 2 4], NRF)
2016 Honor Magma Cum Laude (B.S.), UNIST, Korea

2015 Honor Fellowship in KIST-Europe, 2015.
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Vision: Human well-being through sustainable hybridization of humans and machines
o S o

1) Bio-Integrated Machines 2) Solution Processing 3) Nanofluidics
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Energy-Autonomous Smart Transformation (ENST) Systems Lab

® Advisor

Yoonsang Ra, Ph.D.

= Assistant Professor

= Affiliation
School of Mechanical Engineering
Chonnam National University
Republic of Korea

= Contact
Office: Eng. Bd. 1A-211
e-mail: yra87@jnu.ac.kr

= Web page
https://sites.google.com/view/enstlab/

= Google scholar
https://scholar.google.com/citations?user=T

3D2XsAAAAJ&hI=ko&oi=ao

Education

Ph.D. in Mechanical Engineering, Kyung Hee University (2024.02)
M.S. in Mechanical Engineering, Kyung Hee University (2021.02)
B.S. in Mechanical Engineering, Kyung Hee University (2019.02)

Work Experience

Assistant Professor. Chonnam National University (2025.09~)

Research Fellow. National University of Singapore (2024.09~2025.06)
Academical Research Professor. Kyung Hee University (2024.09~2025.06)
Postdoctoral Researcher. Kyung Hee University (2024.03~2024.08)

Awards and Honors

* Best Paper Award (2024)

- The Korea Institute of Electrical and Electronic Material Engineering
* Gold prize (2024)

- NANO KOREA 2024 Symposium
» Excellence Degree Paper Award (2024)

- Kyung Hee University 2023 Academic Year Engineering Department
* Best Paper Award (2023)

- BK21 Program

* Best Paper Award at The Conference (2022)
- Conference of Korea Society for Precision Engineering

* Deputy Prime Minister and Minister of Education Commendation (2021)
- Excellent participants for BK21 Program
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Energy-Autonomous Smart Transformation (ENST) Systems Lab

® Research vision

Element development System development Software development

| > | }

» Development of self-powered sensor » Development of grid-independent » Advancement of grid-independent

+ Grid-independent wireless operation monitoring system monitoring system

- Sensing of external stimuli and tracking of « Energy harvesting-based power supply « Sensor performance and applicability
environmental conditions « Low-power signal processing and power enhancement

« Design of smart mechanical elements management « Al-based data analysis considering

characteristics of the self-powered sensors

CHM-based deeg ieaming

Next-generation intelligent mechanical
monitoring system

Phvsical Intellinence-based - Physical intelligent design of mechanical
mechanical enerav conversion elements/systems for extremely harsh

X environments

* Real-time and grid-independent
self-monitoring/diagnosis with artificial

intelligence

« Integrative technology-based practical
realization of next-generative mechanical

system



Energy-Autonomous Smart Transformation (ENST) Systems Lab

® Research area

I!oluﬂun GNP-PSS

i | R il - I .
Ege NIy Self-powered sensing

* Grid-independent wireless 10T sensors

* Functional materials/surfaces/structures with Triboelectric,
Piezoelectric, and Thermoelectric effects

» Mechanical/chemical/physical stimuli sensing

» Machine status monitoring, human motion/voice detection,
environmental condition tracking, etc.

Energy harvesting

« Sustainable/semipermanent distributed generation with
Electromagnetic, Triboelectric, and Piezoelectric generators

L ﬂlh;llﬂhﬂnlﬂllnlll!y Cylindrical hybrid vibration ensrgy harvestar ) 4 . . . . .
22 * Renewable energy harvesting (wind, vibration, human motion,
TENG Package 3 . .
— 5 biomechanical energy, etc.)

s 0 » Mechanical energy conversion principle investigation

FEP film

Pl cover MR comforabie fabrie Time (min) - H H 1

. . y r— - - * Micro/nano-materials and composites design

———— . e i om  aEeswa - = b * . . . .
P e K KA St ISl .« Rational design-based high performance device



Energy-Autonomous Smart Transformation (ENST) Systems Lab

® Research area
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Mechanical element design

* Theoretical analysis of mechanical elements
* 3D-modeling & CAD design
« Kinetic/kinematic model-based mechanism investigation

* Advanced design-based additional functionalities including self-
monitoring and energy harvesting

* Intelligent mechanical elements-based system development

Multi-scale manufacturing

* Macro/micro/nano-scale process
» Additive manufacturing-based fast prototyping

* Classical manufacturing with molding/subtraction/solution/cold-
rolling/R2R/etc.

* Electrospinning/spray-based micro/nano fiber/particle fabrication
* Functional surfaces, structures, and designs demonstration





