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Al REIZ BIMH|A  2E RS (Tensorflow, PyTorch), 22 %|X 3} (AutoML),
XXt B JHEF (ONNX, TensorRT),
2= MH|A (BentoML, TorchServe),
Al MH|A 3 S2HE 151 B (MSA)

GIO[E] AMX|L|O{H  E4iF ALHCPU/GPU) 234 B S AH MH|/3L= (MATLAB, CUDA),
H|O|E 2f|o|3 1= (Delta lake, Spark, Hadoop, Airflow, Kafka, Bl tools),
Al MH|AE olZ2t MAH|/4L= (Kubernetes, Cloud, Terraform),
Al MH|A-E DevOps AAH|/7= (Jenkins, GitLab, MLFlow, ArgoCD).
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ME/EXt MEsH Cell culture, Light microscopy, Fluorescence microscopy,
Electron microscopy, Live cell imaging, IHC, Flow cytometry,
RT-PCR, ELISA, HPLC, SPR(Biacore), Plasmid engineering,
Protein synthesis, Transfection, Antibody engineering
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ASA, THM, ex| Tsto|n|XIEM MAS I3t QIRX|S J|H AlZE[0|E (METHOD FOR
MANAGING TRAINING DATA FOR OPTICAL CHARACTER RECOGNITION), $I=2ES|SE
1024861050000, 2022.

A5G, HYE, I8 2S5 7|8k HIF C|O|E] s A2t (METHOD FOR INTERPRETATING
UNSTRUCTURED DATA BASED ON ARTIFICIAL INTELLIGENCE), St=2E3%5%
1024576500000, 2022.

A= ooiM 2lox| AN OIZX|S 7|Ht WSt 00| X| Cf|O|E] DEZ!S} B (METHOD FOR
MAKING HIGH QUALITY OF OPTICAL IMAGE DATA BASED ON ARTIFICIAL INTELLIGENCE)
SIEESSZE 1024182080000, 2022.

21509 01935 X7 OIZAIZOIS 0|23t E4 30|74 QIAF AHM HiH gl odAb 3| =X
(GENERATING METHOD FOR SPECIALIZED MICROSCOPE IMAGES USING ARTIFICIAL

NEURAL NETWORK AND IMAGE PROCESSING APPARATUS). o= ESSE
1020846820000, 2020.
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21591 0I9Z X7 OIZAIZOIS 0|23t ME QA HA HhH Ol NI oiAb X3| XK
(ANALYSING METHOD FOR CELL IMAGE USING ARTIFICIAL NEURAL NETWORK AND
IMAGE PROCESSING APPARATUS FOR CELL IMAGE). ot=&£3{SS 1020846830000,
2020.

ASY, 0PI OlOIE, J|SY, FRY, HAH Ol SN AR} EATX| G AR EHuY
(CENTRIFUGAL FORCE BASED NON-POWERED PARTICLE CONCENTRATION APPARATUS
AND METHOD OF PARTICLE CONCENTRATION). et=&3{&% 1021037840000, 2020.

USY, BAF, 7189, =23, Hud ot dam 22| 8 AF FA| (CENTRIFUGAL FORCE
BASED PLATELET ISOLATION AND TESTING SYSTEM). $t=2E38{S2 1020638650000,
2020.

Kim D., Ober R.J, ADVANCED MULTI-DIMENSIONAL MICROSCOPY SYSTEM FOR SINGLE
PARTICLE & STRUCTURE IMAGING. U.S. Patent, 2017.

ASY, 25, &3+, HoIx|, S, Ay, el 0l0|x| wst o|HS 3 3§ TNl S3t
O|O|X] HIo|E Z& A|AH! (FINANCIAL DOMAIN-SPECIFIC IMAGE DATA AUGMENTATION
SYSTEM THROUGH DEEP LEARNING IMAGE CONVERSION TECHNIQUE) ?I=2E5=33S,
2023

A=W, MoK, 232 5N TOIM ZX|s 28 SM ME AZ AAH (ARTIFICIAL
INTELLIGENCE FINANCIAL DOCUMENT INFORMATION EXTRACTION SYSTEM) $t2E5{£%
%, 2023

?:l%oci, ?:I_llz_-c‘g, ngr%ug, I:IE:II_I j||:||- st _'?_xt O|Al j||=|-|2 sl S} jH0| 1124 sho| _o_||:| (=1 o] xtE;‘s_I:
A|AH gl 8itH (AUTOMATED SYSTEM AND METHOD FOR CHECKING CDD(CUSTOMER DUE
DILIGENCE) USING DEEP LEARNING-BASED OPTICAL CHARACTER RECOGNITION
TECHNIQUE) ?H=2E3{=%, 10-2023-0000066, 2023
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2022 SRS EA| ASELS| £ SHis] Q=D

2020 IEEE ICDAR SROIE text localization task 2020 1 |

2020 |[EEE ICDAR SROIE text recognition task 2020 1 2|

2018 CH2t The 22nd International Conference On Miniaturized Systems
For Chemistry And Life Sciences, Shark Tank Competition 1 |

2016 AL|A SMLMS Challenge (EPFL) 3D single molecule localization

microscopy £2 1 ¢
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2014 -2016 O|= Texas A&M University ¢3¢ gat=2

2011 -2014 O|= The University of Texas at Dallas 93 &at2

2011 0|= The University of Texas at Dallas, Senior Design Project 2 ¢
2010 - 2012 0|= The University of Texas at Dallas &tAl Z&t2
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[FA] ITMH[A J|s3dl 2|0 222l -CIS2EHERA, HXAE, 2022, https://www.etnews.com/
20221116000100
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2/58
[=&] Kim, D., Kim, D.-H., Kwak, M., ... Choi, D., Deep Learning OCR based document processing
platform and its application in financial domain. Journal of Intelligence and Information Systems. 2023.

[S51] &Y, &3, &%=, MoK, PFY, HFY, E2'd 0|0[X| tHet 7|HES ot 28 =M 59} o[0|X| o

O|E] B A|AH! (FINANCIAL DOMAIN-SPECIFIC IMAGE DATA AUGMENTATION SYSTEM THROUGH DEEP
LEARNING IMAGE CONVERSION TECHNIQUE) $F=E8{Z)F, 2023

[S61] 25Y, Mo, 23+, AT, Zus, AR B8 24 HE £ AIAH (ARTIFICIAL INTELLIGENCE
FINANCIAL DOCUMENT INFORMATION EXTRACTION SYSTEM) ot=2E5|E8F, 2023

[S6f] ASY, A5, By, Sajil |uh Trst Bx} 014 7| M2 $HRSHJHOI M B10l o|D S{Ol XHE B} AJAH
9! HeH (AUTOMATED SYSTEM AND METHOD FOR CHECKING CDD(CUSTOMER DUE DILIGENCE) USING

DEEP LEARNING-BASED OPTICAL CHARACTER RECOGNITION TECHNIQUE) 3t=ESE
10-2023-0000066, 2023
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B =2/58
[=&] Kim, D., Kim, D.-H., Kwak, M., ... Choi, D., Deep Learning OCR based document processing

platform and its application in financial domain. Journal of Intelligence and Information Systems. 2023.

[S61] 2EY, 258, 28, HoIX|, B, Zu, Eafd o|0|x] #H3to|Hg St 28 =09l 52t o[0|X| of
O|E 5 A|AH”! (FINANCIAL DOMAIN-SPECIFIC IMAGE DATA AUGMENTATION SYSTEM THROUGH DEEP
LEARNING IMAGE CONVERSION TECHNIQUE) et=2E5|£¢F, 2023

[E61] AEY, MoilX], 284, UFY, AY, 21B3Xs 28 FM HE FF AAH (ARTIFICIAL INTELLIGENCE
FINANCIAL DOCUMENT INFORMATION EXTRACTION SYSTEM) ot=2E5|55, 2023

[E6{] 24SQ, 25, 2y, B2l o8t st 22X} oA J|H S &h8 5t Q1 24 =tol o| 2 Stol XpE 5} A| AR
gl "hH (AUTOMATED SYSTEM AND METHOD FOR CHECKING CDD(CUSTOMER DUE DILIGENCE) USING
DEEP LEARNING-BASED OPTICAL CHARACTER RECOGNITION TECHNIQUE) 3t=2ESEH,
10-2023-0000066, 2023
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Money<&: Trend

BAQUY R { Advertorlal section
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A
S 2 4 B £
HE AL LANAG £

<NF X|2AM s "Hald OCR'O| MAHPHEX| &', MU 2010. 10. 29>

~ [£4]ICDAR SROIE leaderboard text localization 1st place (2020/12)
https://rrc.cvc.uab.es/?ch=13&com=evaluation&task=1

~ [4=]ICDAR SROIE leaderboard text recognition 1st place (2020/12)
https://rrc.cvc.uab.es/?ch=13&com=evaluation&task=2

Task 1 - Text Localization Task 2 - Scanned Receipt OCR Task 3 - Key Information Extraction

methos Samsung Life Insurance 2020-10-16

e Samsung Life Insurance 2020-10-1¢

Authors. Dongyoung Kim, Myungsung Kwak
Affifation: Data Analytics Laborstory (DA Lab), Samsung Life Insurance

Descriphion: A set of convolutional neural networks (CNNs) and recurrent neural networks (RNNs) were configured 1o perform the
text recognition task using SROIE data set. Features produced from CNN-RNN models were interpreted 1o the text using an
attention mechaniam. We further process the data using a language model (LM) to find the best answer.

Ranking Table @

Date Method Hmean
2020-10-96 @ B 99.23% Date Method Recall Precision Hmean
96.76% 96.92%  s8.84% 2020-10-16 @ an ] 96.68% 96.46%  96.57%

20190422 @ B H&H Lab 96.35% 9652%  96.43%

= 2020-10-16 @ r fie | 3 95.04% 9482% 94.93%

2019-04-22 3 9456% 9510%  94.82%

2020-05-15 1) e and Technology - MSOLat 9477% 9488%  9482%

96.62% 9621%  96.42%
9595% 95 99% 95 97% 2020-06-11 @ Ha niversity of Science and Technology - MSOLa 94.73% 9481% 94.77%
9585% 9608%  9597% 2019-04-22 @ ) 9448% 9486%  9467%
9604% 9579% 9592% 20190422 R B @ VA OCR 9430% 9488%  9459%

<ICDAR SROIE leaderboard 1%

2 =2/50
-~ [=&] Kim, D., Kwak, M., Won, E., Shin, S., & Nam, J. TLGAN: document Text Localization using
Generative Adversarial Nets. Arxiv 2010.1154, 2020.
- [ES]] A=Y, DDA, AOX| AMA, OIZX|S J|Ht St 0|0|X| H0|E| TEXS} U (METHOD FOR MAKING
HIGH QUALITY OF OPTICAL IMAGE DATA BASED ON ARTIFICIAL INTELLIGENCE) St=2ESS=E
1024182080000, 2022.
T [EY] USY, Uy, fex|, Asto|n|X[2M MM S Q5 oIZ X5 7|8t A|E3|0[E| (METHOD FOR MANAGING
TRAINING DATA FOR OPTICAL CHARACTER RECOGNITION), $t=2ES{SZE 1024861050000, 2022.
T [E%]] USsY, T, 9EA 01ZX|S J|Ht H|MY Go|E| SiAHtH (METHOD FOR INTERPRETATING
UNSTRUCTURED DATA BASED ON ARTIFICIAL INTELLIGENCE), $t=2E36{5F 1024576500000, 2022.
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2020 - 2021 | a7

a8 X4 JefZ / 21A| S5 A4 AT OHE
T AU S8 XA (KMS) B JEEEL EXs 24 Vs i 2

~ SLI-BERT pretrained model 2&

T A 28 XA U Y EHE BIERLE 3t context search engine JHY

- Context serach engine & 2823t RDB to GraphDB (Neo4J) Y2 JHef 5! GraphDB 13

= SLI-miniGPT AIZI JHEY 8! topic specific text generation engine 3+

2017 - 2019 | k=7 | Xafotoi el
|_-I-
5 X|s20|E
Al-powered transmitted light microscopy for functional analysis of live cells

o

~ Unsupervised machine learning 2f supervised semantic segmentation & O|&3%t transmitted light
microscopy image £ fluorescence microscopy image £ B = 7= IR

~ Region proposal convolutional neural network 2! convolutional neural network £ 0|2%t transmitted
light microscopy image LHQ| M|I AFEf MA[2F B L|E{R,

= Time-lapse ¥4t LS| M|ZE complementary learner £ 0|83} tracking & 2L|E{Z.

? ? Cell detection and b Tacksor Track 807
e o classification
A g £ (Normal ~ Cancer
A E L E ¢
S S
AR <
»~ » (S
o] o]
2112 |e
a g 2
Transmitted light B -3 ,:T E
microscopy images — 5 > = -4
-] <) — -
HIHIE
2 3 z  J»
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& (1]} Subcellular structure E ;
\ § semantic segmentation L
c | 32
| i&
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8
g
(2] Cell tracking
1K
gl |3
LENE gRE-
S &
2|2
<QIBXI $I0[F AI2E 2x U S5 oAl
*2E =2/59
- [=&]Kim, D, Min, Y., Oh, J.M. et al. Al-powered transmitted light microscopy for functional analysis

of live cells. Sci Rep 9, 18428 (2019) doi:10.1038/s41598-019-54961-x
[E'5.|] JI%%I |;|_|_|C_>I_g XOD=I o|Z2A|Z40t2 0| 2SE M|IT OdAF HAM HEH Ol |IX oAl X{2| RbX (ANALYSING

METHOD FOR CELL IMAGE USING ARTIFICIAL NEURAL NETWORK AND IMAGE PROCESSING APPARATUS
FOR CELL IMAGE). 2t=53{S5 1020846830000, 2020.
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In-silico histology staining on NIR LED array-based quantitative phase imaging

Near-Infrared LED array £ O| &%t absorption-free quantitative phase imaging ?|= 1%

o

Stained histology slides 2| NIR quantitative phase imaging % Transmitted light imaging & Eg%t
registration-free single-shot training data acquisition.

Generative adversarial networks (GAN) & O|&%} phase image to histology image translation model
training

~ Brain % Kidney 0f Cliis 22 =& 8l 2120 Cisl 20| 2|11 A+2] Mean Opinion Score H210]| U0 K2
olgt Xto] gl =l

4
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2017 - 2020 | gt=27| X 0feto1 13

A FIDGET SPINNER FOR THE POINT-OF-CARE DIAGNOSIS OF
URINARY TRACT INFECTION

Bacterial cell enrichment & /¢t Hand-powered microfluidic system JH&f
Urine LHQ| bacterial 2 574 8! drug resistance test & 5%t Extreme Point-Of-Care-Testing &%
Enriched bacterial cell2| &2t {2t computer vision =7 3 2 JHL.

4

Urine sample
preparation

1 Inlet/vent
2 Sample chamber 1 ® \
—
3 Filter membrane @ \
4 Reservoir - ) 2'}&
5 Absorption pad @ D/
6 Vent 4 ¥ 6,
L
7 Bearing >
a " b
o Pre spin R‘ o Spin Post spin A
' ¥ ﬂ ] 3
[ — —
“ ./ TR T / R LETRT T e L Illbf“ P
/ Air / 'mm\ g
(c i ‘e i 8
§ J
."."),f"‘lIIIIIIlIIIhIIIIlIIIIIlIII 1 \ AT =
o AL us ?
( FAST % EAST w
Sample @ Bactarial cells

<92 U TAIS QIO AT TE U FE Y2l

— =

- [#4f] ti2F The 22nd International Conference On Miniaturized Systems For Chemistry And Life
Sciences, Shark Tank Competition 1 2| (2018)

~ [FAIMBC mA "Hit2) 2|2 ZTIch o3l Amji{of #41” (2020)
= [52] NewScientist =2 “Fidget spinner device can diagnose UTls in under an hour without a lab”

(2020)
*H =0/ EB

- [&=&] Kim, D., Michael, I., Gulenko, 0., Kumar, S., Kumar, S., Clara, J., -~ Cho, Y.-K. (2020). A fidget
spinner for the point-of-care diagnosis of urinary tract infection. Nature Biomedical Engineering.
https://doi.org/10.1038/s41551-020-0557-2.

- [E3{] ASY, O7tA of0jZ, J|5Y, =, YA JlEt B UXt s=FK| 9 UKt =8 (Centrifugal
force based non-powered particle concentration apparatus and method of particle concentration). 2=
£3{1021037840000, 2020.

T [EY] U], LXF, 7Sy, =8, ¢ad o|gt F@An 22| 5l HXI FX|(Centrifugal force based platelet
isolation and testmg system). $+=2£36{1020638650000, 2020.

1
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2017 - 2020 | et= 2| £ nfotoiA1 Y

EV-IDENT: IDENTIFYING TUMOR-SPECIFIC EXTRACELLULAR
VESICLES BY SIZE FRACTIONATION AND SINGLE-VESICLE
ANALYSIS

ML L AN 24 B OA[StES S8 o 22| ZTE 71e e

ﬂl:iEo;l:l—'— —

Particle optical image modeling / localization optimization 2 £%F H&st 8! single photon count £ £5%t
Hebst protein marker expression £

Unsupervised / supervised machine learning 2 0|83t &l Li ML HAHE & & ME 7| HE A
C

A EV size fraction B Individual EV analysis

EV-ldent 2000 o

Ny
ces/ |

Blood plasma
" Q.'- e b Fluorescently
o o.° ® e oW /IabeledEVs

.

e 'y‘ A‘: gg 9

Mixed EVs & = O Q’) %P
biomolecules fo 5 Cﬁ J
/3 a I - |
2000mAAO  100nMAAO  20nm AAO ) &
e X
y' 4,
R B ) IRT MY | BX 32 \
O T . T . Unbounded labels
o . .8 : o \ |
‘ Intensity [A.U.]
® EV300

<EV-IDENTQ| At 12X Ol EA] dieds

*2 =2/E3
- [=£] Kim, D., Woo, H.-K., Lee, C., Min, Y., Kumar, S., Sunkara, V., == Cho, Y.-K. (2020). EV-Ildent:
Identifying Tumor-Specific Extracellular Vesicles by Size Fractionation and Single-Vesicle Analysis.

Analytical Chemistry, 92(8), 6010-6018. https://doi.org/10.1021/acs.analchem.0c00285

2012 - 2016 | Texas A&M University

THREE-DIMENSIONAL SINGLE-MOLECULE LOCALIZATION
SUPER-RESOLUTION MICROSCOPY

T Zoie0| P S 0| 85H0 ototA Rl 250nm dief= 2| 100HHQ! 2.5 nm 8o Eo|FetE HojUle 7= HE
Photon modeling ! localization (MLE, EM) & £73F O|0|X| L 2Xte| K| =4,

- CtXH 7= (multifocal plane microscopy) | M2 2 33X 14

<SINGLE-MOLECULE LOCALIZATION SUPER-RESOLUTION MICROSCOPY Of|A|>
12


https://doi.org/10.1021/acs.analchem.0c00285
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2 /i wA
T[] A%|A SMLMS Challenge (EPFL) 3D single molecule localization microscopy £& 1 2|

*

e

o =2/53

—

-~ [=&] CohenE. A. K.,. Kim D., Ober R.J, Cramer-Rao Lower Bound for Point Based Image Registration
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