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HAEOf KEMICH BHE X X S HE Z78
XIMICH X538 AXF AR M (Advanced Intelligent Device Lab)OIA &= XEMICH BH= A &K Sl S 7| 74

HALHE AFLE TSt QUCH KHM|CH 2t X S22 280 B 378 7|1 Ot 38 AXF 7|=2 7Hsta QU
O, 3xtal tH A I 7| LS Tdstn QU

T atA| 1. Asd 3 FANA AL (IR / =2E2Z B AFY 2025.09 ~ 2034.08)
> ATH| X|Z (BFATFY: 200~2500H2l /2, AALDHY: & 100~1500HRl /2, S AL A THY: 30~50/8)

X2 S ojE > G ot= =52 2E ZGH| dY X|J

> SClI N2 XXt CIMEIE: 1002 / 1H
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® Metal-Interlayer-Semiconductor (MIS)
structures on various channels
(Si, Ge, -V Compounds, TMDs, and
AOS)

| @ Technology for advanced source/drain
contact engineering

® Contacts with thermal stability

. ® Thermal stability

PR 4 (©TalLTis

XW\\ 5 s

) / —— @ Advanced silicidation technology
0 v, ex2om o

e s

® Conductive Bridge Random Access
Memory (CBRAM)

© Resistive Random Access Memory
eRAM)

@ Optic-Neural Device

® Two-dimensional and Oxide
Semiconductor Channel based Synaptic

Transistor
= ® Memristor Synapse based Neuromorphic
e = System
o8 9 i
: ;% ‘. mEm. @ Ferroelectric Transistor for Artificial
7 EEEEN N Sy
Lk u:amaml azma’ ki

@ MNIST pattern recognition

< KMo x| S~

@ Wafer-scale M3D structure fabrication

;@

Development of Monolithic 3D
Structure

@ Low-Temperature Process Technology

@ Extraction of Uniformity and Dispersion
Characteristics on Large-Area Wafer

@ Development of Low-temperature
Process for low Source/Drain Contact
Resistance

Development of Process Technology for
M3D Upper-Layer CMOS Devices

Obtaining Performance Uniformity on
Large-Area Wafer

@ Volatile threshold-switching device

rogen-nducnd
. n Confinement A GND
N \'/ © Metallic conductive filament(CF) type
threshold-switching device

"R @ Insulator-to-metal transition(IMT) type
threshold-switching device

© Conductive bridge random access
memory(CBRAM
N, 0 scem N, 1scem N, 2 scem

T R o

@ Volatile threshold-switching device

® Gate-connected threshold switching
selector for steep-switching device
($5=11.1mV/dec)

© Atomic threshold switching field-effect
transistor(ATS-FET)

"""" © Threshold switching device with
“ AND/OR logic application

(Advanced Intelligent Device

gty |

CHONNAM NATIONAL UNIVERSITY

Heterostructure device

NOR deiceorsingle NORpeak

® Heterostructure NDR/NDT Device
Development for Multi-Valued Logic

® Multiple Peak NDR/NDT Device
Development to Increase Logic Number

@ Heterostructure Device Dielectric
Interface & Channel Engineering for
Performance Improvement

@ Multi-valued logic technology

TemaryLogeCireut

® NDR/NDT Device based Multi-Valued
Logic Circuit Development

® Higher-Radix Multi-Valued Logic Circuit
Development for Increasing Information
Process Number

® Eigenmode and Multimode-
Interferometer simulation for
EO(Electro-Optic) modulator

® Low loss optical modulator unit,
implement for photon quantum
platform

@ Device fabricated using large-scale with
stepper lithography

@ Optoelectronic devices

detection range

@ High switching speed and low power
consumption
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N=ImES SRk
A Z20f HEI?7|= X Y=ot

HERZ 7= A= 24 XAC] HERKZS *IWI%OH CHOH A LStCt 2
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High-
Fire situation

Detection

Signaling Server

Accuracy  Real-time Notification
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Research Areas
related to
ECC / Machine
DNA

Learning g - STORAGE

CICL Coding & Intelligent Communications Lab

CHONNAM NATIONAL UNIVERSITY

< ARH&X| s&E AR Y (Computing, Intelligene and Communications Lab) : €3 2+ 0[O|X| >




AL A7 xs =4 yEY3 712 g LT

4 (Visuo-haptic Mixed Reality Lab)

re
1
uz

A
H1
I El
4> [

(=)
—_

e
-

VR&AR/Haptic/Q1 B X| /2 BE 12T~ /C| X 2 E 2
2 ARMUAE SHaMALL NS AlZ L FUHoR SX|7| g Aot 0|2 B CrT
S8 UTES sUICE
TR AN HAMAS 22 B2 HYES 7] QI3 Al 20|M 7|% @17
AFE R} THASIA & SH ST} A 1 R HEY 47
JPAHAS DjE| A8Y CIASH OIS Sof HAUNAS X7 Y3 TEAHM J|& AT
HANZQ AHE THMA R Bgety| St
ORI E9, WXIH AL EEA 7|$50 B8, 0|2 LAY 2of 38 97
= E

vk wn =

oo

AR (AR EE 159/, ~ 2034.08.31)
MEE = (MASAXIRE, 759/E, ~2028.12.31)

vV Vv wh=
1
>

o £1 [
5
o
o
/
N
o

*r O
2
0
S~
e
il
=
[
0%
N
o
o
2
w
o
o
o
0
S~
e

T ddtof & eIHEE X5



o174

2 xs =4 yEa s

gty |

CHONNAM NATIONAL UNIVERSITY

QA

Visuo-Haptic Mixed Reality Interface

Neural Network 7|2t & X| &=l
Al--*— FA™ 2 MSohs °|E1ﬂ1|0|* =y

<Virtual Reality Alignment by Using Symmetric Neural Network Model>

Haptic Device Base
6DoF Estimation

Isolate Haptic Device
Point Cloud from Background

» &

Obtain Point Cloud from HMD

Digital Twin
S2[7[8 A2 0|8 S 0|8 HAEHM S X = A7

1 ,
CD(S,,5,) = mz minlhe =1 + Z minllx — I
1

YES;

using error back-packing

Vertices from Simulation Update
Simulation Mesh Mesh Properties

’ Estimation and updating of material properties

Reference Vertices from
Mesh Reference Mesh

< Estimation and updating of material properties using physics simulation >

Mesh Extraction
O|O|X| == ZQIE E2IREE MR*H
3D MFd/At g9 29 7, I31I/kl

Ry i
RGB-D Partial Completed Generated
Camera Point Cloud Point Cloud Mesh
Transformer 1

Generated Mesh

o =

<Instability Problem>

Real |Virtual

vatar

< Proxy and Virtual Coupling >

[ o

Virtual Interactive Simulation
MAIZE 7S EH M58 9 SAMZE =2 AlLFZt e ™

< Proxy- Based Interactlve Simulation >

Perceived Stiffness in VR/AR
= VR/AR QIE{H|O| A0 A A XIO|H ML= QX 24 A

< VR / AR Interactive Experiment >

=7t
=

=M ARA (Visuo-haptic Mixed Reality Lab) :

A 2 0|O]X]
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[a]

Precoding design for multiple antenna systems
M Date for P |

AW
Sex(t) se1(t)
=
=
(@]

‘

()

B

(@]

=

S u

b~

&
nreep 1
1 N
z ~

x-

?’/'/ﬁ Time
) é (B Wired link ; N
°‘** Physical Machines

Data source  Base Station (BS) e (PMs)

Intelligent controller in virtualized RANs

DU

O
o
O

MAHA A (Intelligent Wireless Communications Lab): ¢4 £+ O[O|X| >
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Construction database Collection of functionality/toxicity information - - s N
_W Analysis of permutation feature i ance _ W o

)\ Metabolic and experimental data Drug Ingredients and dosage data
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¥
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D. Fully connected layers

Food materials (" Relationship

:30,267 types Information number o ~
Compound-Gene 42,841,293 l’ LY (’ C h E M B L DA“_YMED
Compound h m d b Pub@hem ; "

:1,228,685types Compound-Phenotype 5,801,085 * * Content information Drug ingredients

B B =S

Compound-Toxicity 23,849 Bioassayand 7 | Non SMILES %

Gene % Metabolite AH experimental ol Y e
156,852 types Information Information |_ Duplicate

"
|
|
|

Materials-Compound 2,003,178 T o T ’
.Phgno'ypgl'roxici]y Materials-Phenotype 568,016 Microbial Information Drug Function/Safety and Interaction n
125,295 types - [T TSUR Sp— — Analysis of attention scare
Materials-Gene 3,553 - B 1 K if i
- MicrobeNet ! = i
P Prescription-Materials 136,709 b2

125,517 types Comparison of performance

L for cach model {
Prescription-Phenotype 77,650
Data Source (Total 21): NPASS, TTD, KTKP) —
CMAUP, DCDB, DrugBank, FooDB, MATADOR o icrobial
i s Fe ke AMPO, \ Prescription-Gene 1,967 information Performance evaluation Construction of model Analysis of d with
Ditirank based on ML algorithms
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A. Data Acquisition from MR Pulse Sequence

A) S5-51-VASO inversion blood suppresion K, "'m;'::::':;mm;
EP! colors refer to k-space 2-postion .
o Pro: clean CBV contrast [ & ] h
180" st readout block at T11 with blood nulling |
. Con: number of slices limited
ﬁ'g dendtime =07 SEsEEEsEEEE potential CBF contamination reference image T SN | e
Seedting M=ligkpaecnter o o m—
g = : I LTI
] Mz of blood — Mzof GM . T v T
e B . [\[emmigs | /\[ervmngs | /\[ermigs | /\[errmigs | /\ [ervoigs |
3 blood nulling at k-space center . N [oivvains]  [#ivains]  [EP1Trains]  [E0iTrains ] [001 Traies
B) MAGECVASO  n odd and even TR thef ip angle s
s o ey 5 Bt e s ectiely. Ploknnisbkpmazpotion "0
gg fiircaESEDERSNEEENSS fr——— !
:o\iea‘)bnealfebqﬂlrl; isconstantly suppressed TR=6Ssperi evenTR| RF O | l | Ly AN
Mzof blood— Mzof GM slope of recovery mandom [\ | o 0 aan Ballon
A A = isdependentol L et e 2 ee
124444 Pro: not T dead-time (very short TRs possible) " Y e W
| 444 i unlimited number of sices T e Fae o ete
£ . odMm AddA S e oddm '
H

Con: CBV sensitivity is reduced
to CBV with

B. Deep Learning Based Signal Processing

Image loss Comparator §Feature loss

s -

. |

. |
T
“m

— Generator —»
[

Training images fMRI activity Reconstructed
training images

Discriminator ->O<— Real or fake

Adversarial loss

from Plos One, Shen et al. 2019

C. Brain Function Mapping

Fronto-parietal
ouc
axial corona

TR TR N BN A

J -

s AT

vi
‘ ATEA K

_ . , arealarated GRACE (94 - G . double-stripe
motor cortex 3C( ILEd BRASE (24 > - ' pattern g

charcteristic

from SBIR, Park et al. 2020 from Neuroimage, Huber et al. 2018

Ao FAUMS K 2| HRH (Intelligent Medical Imaging and Signal Processing Lab) : &3t 2t& o|O|X| >
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* | Weather Attention Clear-Foggy Relation
Learning
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Diffusion Model ' v
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Our Detector (Training)
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Foggy Weather

o

70
70
=

<

Glass

Wind noise  Splashing water
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Ceramic
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Semantically Different Object Segmentation Depending on Input Prompts
o4
P a Instance
Point-wise feature
enhancement for
finer segmentation

Long-term Motion Context Memory
(LMC-Memory)
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KO AiM mEio] HE|IZE Ofai
= EI*"OEU} Ct=t 0 (multilingual) XtH0{ X2 (Vision-Language,
e e Speech-to-Text)

Hello

Q: Which building has the most similar Q: What is the name of the
{57 purpose to this building? being cultivated in the image?

orgaNe
E20245 ¥ SN AYRE?

(a) Pyramid (a) Perilla leaves
202449 ¥ Sy

(b) Mausoleum of the First Qin Emperor (b) Buckwheat

., i (c) Machu Picchu (c) Barley
John Hopfieldt Ht5= i Hola Mpao | (. (4) Gifith Observatory (d)Greentea

fAMEHD NIRRT

1Y A S147 MRt B4 HUZ BOA

Answer Y yeoy
(Show the average wind speed of Hwasun and Jeolla-do in early November)
Zero-shot 118 2 shadt Heteo| E4-HAg HoiF
Fine:tine 118 A SHAD} MR EopEA a3 5 OlF
w/ General sun b 1do-se-pungeeg—pyeeng-nyun-gab ¢
Fine-tune 118 Y& BT A 4 Iy HOfR
w/ Weather | ng: oiad ] i

< A0{X| 54 (Language Intelligence Lab): & 23 0| O] X|

[

LiCHjot

.
* CHONNAM NATIONAL UNIVERSITY

Step 1: Attribute Identification -

/- Step 2: Visual Grounding
’;' =

@m |

Step 3: Element Pinpointing
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