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PROGRAM

2023 KSSS SPRING CONFERENCE PROGRAM

Apr. 26. (Wed)

1200~ Ragisiration = Corvertion 3F
Opening Ceremony | Convention |
13:30~13:40 A 0 R
M0 SR AT (RTER HSUE
13:40-~1350 Braak Tima
Inwited Talk | Room @ Convention | Cheer = SIS (33X 8)
B0 W0 | o ioeitwast Restarth Indtiie)
Cross-5cale Processes of Magnatic Peconnection Obsenved by MMS
14:3)1=1430 Braak Timo

14:30~14:45 I-1-1 a4 31 4
I=2=1 [

14:45 1500 I-1-2 [TEE] 1-3-2 LT

15:00~15:15 1=1-3 [/EY 1-2-2 U598 1=3=3 ERE

1515~ 1530 |=1=4 L L 1=2=3 A I=3=4 1]

1530~ 1545 I=1=5 L I=2-4 MEE I=3-6 LER

15:45 ~ 1600 I-1-6 o 1-2-5 HRE 1-3-5 HuE

16:00~16:15 I-2-6 Mo

1615~ 1626 Eraak Twma

16:25~16:40 II=1=1 2 0=2=1 LI n=3=1 R
1640~ 1655 -1- e n-2-2 LIt ] n-3-2 AL
16:65~17:10 ih-1-3 aWH i1-2-32 FEL B-3-3 LTS
1TH0=1735 n-1-4 L n-2-4 LI ] n-3-4 EE ]
17351740 I=1=5 BE2| =2k oy B-3-5 e
17:40-1755 fi=1=G g i1 =2-6 &t

2 Bull Kee. Spa, Soc, 32(1), Apr 2023
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PROGRAM

Apr. 28. (Fri)

000~ 0915 Y=1-1 LT W=2-1 aas W=3~1 asd
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11:20~1200 M8} (Closing Ceremony) /Al

4 Bull. Kos, Spa, Soc. 32(1), Apr 2023
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ORAL PRESENTATION TITLE

TREHE =F HS 9 ARNE

48 269(s)

H1¥HEH (Convention I

13:50 [I5-1]
Cross-Scale Processes of Magnetic Reconnection
Observed by MMS

¥voung=loo Hwang

Souhwest Reseurch fnstfne (SRl San Amiorio,  Texors,
Lsd

14:30 [I=1-1]

Are Physics—Math-Based Iteration Methods and
Physics—Informed Neural Network Methods in
Static Magnetic Field Calculation More Different
or More Similar?

Gwangson Choe™* Siback ¥i', Minseon Lee',
Mingyu Jeon®

| Sehonl o Spacer Reseurch, Kune See Driverdily

* Deparnment of Astronomy and Space Sclence. Kyung Hee
Cndversdiy

14:45 [I-1-2]

ROKITS: Space-Borne Wide=Field Auroral/Airglow
Imagar

Woo Kyoung Lee. Seonhwan Choi',

Kyoung=Min Roh', Young=51 Kwak™, Jihun Kim',
Yunjong Kim', Jongreop Park', Dukhaeng Lee',
Tae=Young Yang', [weheung Park'?, Jihve Baek',
Jong-Kyun Chung’. Geonhwa Jee™, Hyosub Kil'.
Larry J. Paxton®

' Koven Astronomy and Spioe Scionce fnstirute
".'_-'47.u.4_-r_-.._|'.'_|. of Xeiere aod Torhrodon

*Kovea Polar Reseanch Inssinute

Yiohns Hopiins Uatversitr Apealiad Phsics Laberanon

15:00 [I-1-3]

Three-Dimensional Geometry of a Current Shest
in the High Solar Corona: Evidence for
Reconnection in the Late Stage of the Coronal
Mass Ejection

Ryun Young Kwon

Keveag Asranamyr and Space Science Tawfrune

B Bull, Koe, Spa, Soc, 32(1), Apr 203

15:15 [I-1-4]

Airglows as a8 Contributing Factor to Reliability of
ICON/MIGHTI Winds

Jmewoank Lea'~, Young=5il Kwak'*, Hosik Eam',
Hyosub Kil', Jeongheon Kim', Tae-Yong Yang'

" Worea Astropeun and Space Sofeoce Instiie

'Ilf'm'l'c'n."l',l o et g Technofoas
': Jerans Moplhing Dnfversty Applied Plorsies Lebonrtory

15:30 [I-1-5]

Multiple Magnetometer-Based Magnetic Noise
Cancsllation Program for the CASS00-3 Satsllite
Cheong-Rim Choi', Tongnyeol Rhee,

Seung-Uk Lee', Doo=Young Choi’, Chang=-Ho Wos®,
Kwang-3un Ryu"

' Bepartmene of Astronoan mod Space Soiesce, CENY

! Narional Fusion Besearch lnstirute
Y Savellite Technology Research Conrer, KAIST

15:45 [I-1-6]

Statistical Study of Cold lons Energized by
Megative Spacecraft Surface Charging
Yi-kyveong Park. Khan-Hyuk Kim. Jushyun Lee,
Ha Jin

Sehoad of Space Researel, Kumg fee Dnfversine

16:25 [1-1-1)

Development of a Diagnostic Coronagraph on the
155 CODEX Progress Report

Yeon-Han Kim'. Seonghwan Chot'. Su-Chan Bong',
Kyungsuk Cha'~, JefTrey Newmark”,

Mot Gopalswamy’, KASI=NASA Coronagraph Temm
' Korea Astranomny and Space Science fnstire, Korea
"t'.':l.'l'r.'n'.'r_r af Sclerce and Technology, Konee

Y NASA CRodkdard Space Fighe Comnter, DA

16:40 [I=1=2]

Microwave Brightness Distribution and Its
Variation along Flare Loop

Sulin Kim' Jeongwoo Lee’. Su-Chan Bong'.
Raroshi Masuds

! Korea Astronomy amd Space Science fnstive
*New Jorsey Instirure of Technologr

Y Nagorsr Universisy



16:585 [1-1-3]

Long-Tarm Meteor Radar Obserations of Upper
Mesospheric Winds over King Sejong Station,
Antarctica, and Comparison with WACCM
Simulations

Byeong-Gwon Song, [n-5un Song

Deparmoear of Armespheric Sciences Yoused! Lniversitp

17:10 [1-1-4)

Determination of Threa-Dimensional Parametars
of Synthetic CMEs by Deep Learning

Hyeonock Na', Yong-Jae Moon'

'.n'lj:!.m.':r.'em of Astrogomy ang Serce Sofence, Kpung Mo
Linlversity
".'r'.:.'ihm.l' of Saace Mesearch, Kvung Hee Diniversiv

17:25 [N-1-5]

Statistical Analysis of Magnetosonic Waves in
Plazsmaspharic Plumes

Yun-Gi Han, Kvung-Chan Kim

BDeparement of Astrovosty ad Space Scofence; Chorngbunl
ANutiora! Dinfversiiy

17:40 [Il-1-6]

Development a Two-Dimensional Regional
lonospheric Total Electron Content Prediction
Model Based on Deep Leaming Approach

Se-Heon Jeong', Woo Kyoung Lee’. Sooleong Jang’,
Hyosub Kil*, Jeong-Heon Kim'. Young-Sil Kwak'*

! Kovea Astrenormy and Space Sclence fnstite
Livuns Moo Universin

!'.-I_n_r.!.l'.'m:." Mhsies Fabaraton:. fodme Hoplios Draiversiy
*n'."mmml’r}' of Scienoe mnd Technalogy (E8T)

H2WHE (Convention II)

14:30 [1-2-1]

Selected Science Topics Utllizing (=St
Observations at Multiple Points near 1 au
Doe=Young Lee', Eyung=Fun Choi®, Ji=Hyeon Yoo,
Dooyoung Chat'

'Chumabuk Narional Universig
‘I-'.-T.-".Sc'.".lin'-w-'. Apce SCfercet Loy

ORAL PRESENTATION TITLE

15:00 [1-2-2]

On How the Heliospheric Curent Sheets within
the Inner Heliosheath Differ from Those at 1 AU
Dooyaung Ched', Dae=Young Lee®, Kyung=Eun Choi’

Vot Abpiomal Lniversity
".\',n.'w Sclences laborwory, Universivy of Culifornie,
Harbaley

15:15 [I-2-3]

Medating for Fast Temporal Changes of Energatic
Meutral Atorn Flux Criginating from the Inner
Heliosheath

Ji=Hyeon Yoo, DeeYounyg Lee

Deparmmens of Asronory and Space Science. Chingboel
MNarfowm! Lirdversiny

15:30 [1-2-4]

Scientific Issues in Consideration of /n Sitw
Measurements at the Lagrangian 4 Point and
the Inner Heliosphere

Junaioon Seough. Kyvung-Suk Cho, Junga Hwang,
Roksoon Kim, Sung-Hong Park, Bun-Eyvung Lim,
Donguk Song, Jeong=Yeaol Han, Seanghwin Chol

Korea Astrovroriy dnd Space Scfence fnsiitnte

15:45 [I-2-5]

Observing CMEs and SEPs from the Lagrangian
4 Point: Scientific Goals end Detactor
Requirements

Roksoon Kim, Jungioon Seough, Eyung-Suk Cho,

Sung-Hong Mark. Eun-Kyung Lim, Junga Hwang,
Donguk Song, Jeong-Yeol Han, Seonghwan Cho

Korea Astremomy and Space Sclence fretiine

16:00 [I-2-6]

Selection of EUV Channels for L4 Mission in
View of Deep Leaming Applications

Hyun=Jin Jeong'. Yong=lae Moon'. Jinhye Park',
Daye Lim®, Bunsu Park’, Harim Lee', Daeil Kim'

"Kiung Hee Universiy
LR Lesrven (Besluriarerst
A area Asronaerr and Space Soieace fnstinee

16:25 [I-2-1)
Siitless Imaging Spectrometer and Owverlappogram

P fases 4oy 8, 023 4H D



ORAL PRESENTATION TITLE

tor L4 Mission
Kyoung-5un Lee
Seowy Nariaral! Unfeersity, Kones

16:40 [lII-2-2]
Deploying a8 Solar Magnetograph for a Future L4
Mission: Objectives and Reguirements

sung-Honmg Park, Kyung-3uk Cho, Eun-Eyvung Lim,
Dongulk Song, Jeong=Yeol Han, Seonmghwan Chod,
Roksoon Kim, Jungfoon Seough, Jungn Hwang

Kovea Astrronomy and Space Scfence fnstliure

16:55 [iI-2-3]

A Review on Pointing Stability Reguiremeants and
Attitude Control Implementation Technology for
Large Space Telescopes

Hong-Bae Kim

CED af Dextevous Teohnolog

17:10 [l-2-4]

Mizssion Design Considerations for a Sun=Earth
Lagrange Point L4 Mission

Jae=1k Park'. Moon=Jin Jeon'. Donghun Lee’.
Sung=Woc Kim®, Junga Hwang', Evung=Suk Cha'

'Kovesr Aerospace Besearch frssinee
* Koret Aerospace Lahvershy
*TelefSX Co. Lt

YWoner Astronomy and Sree Sofence Snahifute

17:25 [ll-2-5]

Dynamics near the Sun=Earth's Fourth Lagrange
Point (L4)

Jinsung Lee, Jaemyung Ahn

Koveg Advarced Insgirure of Sofence mod Technadogy

17:40 [N-2-6]

Pre-Feasibility Study of a Sun—-Earth Lagrangian
L4 Mission

). Hwang'*, K.-8 Che', E-K. Lim', J.=Y. Han',
S-H. Chod', J. Seough', R.-5 Kim', 5-H. Park®,
¥.-5 Kim', J.-0. Sohn', J.-H, Baek". ¥.=], Moon®,
1. Seon’, K.5. Ryu', C.-H. Lec!

'.i.'.r.v."e.-r Asrronomy and Sonce Scfence fnsriine

L miversiny of Scfence and Technalagy

'L.'i.'ru'w Hee Unilversdty

10 Bull, Kor. Spa. Soc. 32(1), Age 2023

YWorsa Advanced fustirne of Scherce s Tochmalogy
3 icorea Arcaspace [ndusiies

HIWEE (3015)

14:30 [I-3-1]

Development of the Concept of Operation Lsing
Army Maneuver Space Operation Systemn
Se=Chan Song, Young-bong Jeon

Repuwhi! of Konea Army Headguarter

14:45 [1-3-2]

Mational Defense Space Systems Consisting of
Mega Constellation in LEQ

Sang Sul Han

Agency for Defense Devedopmenr

15:00 [1-3-3]

Start Full-Fledged Low Earth Orbit Satellite
Communication Servics, Use Multi-Layer Metwork
for Military Purposes

Youngwan Cho, Yongwha Lee

Haravha Sysroms

15:15 [I-3-4]

Adaptive Optics Real-Time Controller Using High
Performance Computing Technalogy

Seonghwan Chol', Byeongchie Bang®, Jthun Kim'.
Gwanghul Jeong’

' Korea Astronam o Srace Sfeoce fastitiee
! AreBrichee, fnc

15:30 [I-3-5]

Development Strategy of Small Satellite Launch
Vehicle

Dongyoon Shin, Seonghyeon Seo. Funkwang Lee.
Sebum Chun, Dachyun Hwang

Ferirees Aerosiace Hic

15:45 [1-3-6]
A Study on Acquring Military Space Launch
Facilites



Hyun Joo Chol. Kyeong Keun Klm. In Ho Seo,
Minii Bae, Ji Hee Yoo

Aeeacy for Defense Develpsmen!

16:25 [11-3-1]

Normal Stress Redistribution in Wheel-Soil
Interaction of Lunar Rover due to Grouser
Tip=Induced Soil Removal

Yier Dinh Le. Yujin Lim. Pierre Anthyme Bahati

Paichar Vrieersivy, Daoieon, Soush Kovea

16:40 [11-3-2]

Activa Space Debrs Removal Mission: Mission
Design and Trejectory Optimization for Protecting
Orbital Sarvice of Low Earth Orbit Satellites

Jin Haeng Choi, Chandeck Park

Yorse! Unfversice

16:85 [N-3-3]
System Monitoring Data for KMTNet 18k CCD
Camera

Sang-Mok Cha, Chung-Uk Lee. Dong=Joo Lee.
Dong-Jin Kim. Yongseok lee, Seung-Lee Kim
Kevea Asronomy and Space Science fnstinurng

17:10 [1I-3-4]

Strategios for Asteroid Frozen Orbit Design
Subject to Dynamics Incorporating Solar Radiation
Fressure Models

Jinah Lee, Chandeok Park

Dergiriremt of Astroranny, Yonsed Lanhrersdry

17:25 [1I-3-5]

GK2A P=DBT Drift Set Automation Design
Junghyun Lee, Hyunkyu Shin, Sungsik Hubh,
Sangcher Lee. Cheolhea Koo

Korea Aerospace Ressancl ard [nsrivwne

ORAL PRESENTATION TITLE

48 27Y(2)
H1L8E (Convention 1)

09:00 [REH
Introduction of 4th Space Development Promotion

Basic Plan and Establishing Space Exploration
Readmap

HARE RFUTE TIEAY U R5PM 250 HH
HE 22

A&

et YaE AN SRRy

09:40 [-1-1]

Assassment of lonospheric lon Vebocity
Measurements from VIPIR/Dynasonde at Jang
Bogo Station, Antarctica

Hyuck-Jin Kwon', Geonhwa Jee',

Young-Bae Ham'?, Nickalay Zabatin®,

Changsup Lee™, Eunsal Kim', Terrence Bullen®
'.n'.'n:lr:'.u Pfar Besearch fnsifine

Lintversity of Sclerce and Techmolou

A tatversitr of Codarmdo, Bowlder, Coforsdo, [T5A

09:55 [I-1-2)

Effect of Radiative Relaxation on Intensity-
Velocity Phasa Differance in Umbral Oscillatons
Eveore Lee, Jongehul Chae

Seoed! Marionas! Uadversin

10:10 [i-1-3}

Dynazonde Observations of lonospheric Polar
Holes under Quigt Geomagnetic Conditions at
Jang Bogo Station, Antarctica

Khan-Hyuk Kim'. Dong-Hee Hil_'n'. Junho Back'.
Hyvuck-lin Kwon®, Geonhwa Jee!, Young-Bae Ham®,
Changsup Lee®, Jeang=Han Kim®

Viung Hee Universior, Sourh Rorea

*Korea Polar Research Instiiute, Sowth Korea

10:25 [-1-4]

A Statistical Analysis of Wave Charactenstics
between Storm and Mon—5Storm Periods of
Mid-Latitude Pel Waves during the 24th Solar
Cycle

SIGHIS AL MW 18, 20234 4 11



ORAL PRESENTATION TITLE

Jaevoung Kwak'?, Junga Heang'?, Jechueng Park’,

Jiwoo Kim®, Hyangpyo Kim'

! Kovest Astremomy and Siwice Sclence fstinie

*Departmert of Astrorormy and Space Schence. University of
Sotenoe sid Technolmey

.I'D:'_r.'..m.'ne.rrr of Astregiory, Sice Scferce and Goodogny.
Chungram Marions' Dniversin

*.'i'mn' Research frstfiste (TWEL Grae, Ausinia

10:40 [HI1-1-8]

Investigation Plan of the Degree of Linear
Polarization of the Solar F-Corona on the
CODEX and the Total Solar Echipse

Heesu Yang, Su-Chan Bomng
Kovea Asfronemy and Apace Science fnstiune

10:65 [N1=1-6]

Chromospherc Umbral Osallations Driven by
the Subphotospheric Resonance of Fast
Magnetohydrodynamic Waves

Juhyung Kang', Jongchul Chae'. Kyuhyoun Cho®,
Soosang Kang', Fun-Kyung Lim*

| Smoend Nt Dniversine

'I&_n Areg Emironemenind Resoarch fnainee

*Lockhead Muin Solar and Astraphysics Laboraronr
I.‘.'we.;r Astreraarny and Surces Scienice Sisdifoe

11:10 [H=1=7)

Proposal of a New Method for Estimating
Mesospheric Gravity Wave Activity Using
Specular Mateor Radar

Hosik Kam', Young=5il Kwak"", Tae-Yong Yang',
Jeongheon Kim', laewook Les':

| Kovesr Astronomy and Spsice Sciemce [istinte
“Universtiy. of Science snd Technology

11:26 [1-1-8]

Verification of the KIDARIM Model's Prediction
Results on the lonosphere over the Korean
Peninsula

Jeong=Heon Kim', Young=5il Kwak',

Se-Heon Jeong', Daekyu Shin', Jongyeon Yun®,
YongHa Kim®

! Kovesr Astronomy and Spice Science laseirue. KASH
Limiveraiy of Sclience and Technelosy, UST

12 Bull Kor. Spa. Soc. 321), Apr 2023

H.‘!}:\:ﬂr Frvirorerery Labacirar, SELab
Korea Spuce Weasher Cemrer, KSIFC
Chumanam Navorad! Universier, CV0

11:40 [-1-9)

Altvén Wave Transport in the Solar
Chromosphere and Corona: A Simple Layer
Solution

Jongehul Chae, Kvouwng-5un Lee
Seoen’ Marional Uafversine

13:00 [W-1-1]

Space Radigtion Dosimetry in Low-Earth Orbit:
The LEODOS Instrument on Board the
NEXTSat=2

Uk-won Nam', Won-Kee Park', Sukwon Youn’,
Bong-Kon Moon', Jongdae Shon', Young-Jun Choi',
Jeonghyun Pyo'. Jaeiin Lee', Junga Hwang'?,
Sunghwan Kim®, Sung=loon Ye', Hongyoung Park”,
Taeseong Jang”, Jungho Kim'

'.F.'r:lr;u Astropamy and Spane Scienoe fnsniie

! Radiodagical Physics Labornory, Seouwl Nadona! Unfversin
Yinhversiry of Sclerce and Technologr

' Doparment of Badiodogy, Cheongin Lnivessiy

$sarellite Technolser Research Conter KAIST

Korea Research Instinre of Standards and Science

13115 [v-1-2]

Latitudinal Variations on Thermospheric Winds
and Temperaturas over Arctic Area under
Different Geomagnetic Conditions

Changsup Lee'”, Geonhwa Jee'?, Qian Wu',
Young-bae Ham'?, leong-Han Kim',
Hyuck=)in Ewon', Jieun Kim'

! Korea Podar Ressarch Instirge

"t-'r:n'l'n:'m'n' af Sierce and Technology

INECAR - High Ahitude Ofservaton

13:30 [V-1-3]

Forecast of Major Solar Flare Using Deep
Reinforcement Learning for Imbalanced
Classification

Kangwoo Yi'. Yong-Jae Mooen'?, Hyun<lin Jeong'
'LJe,n;er.nu'.-:lr o Astroreerrr & Space Scoence. Kmng Flee
Linfversin

L Schoal of Space Research, Kyung Hoe Universio



13:45 [NV-1-4]

Preliminary Design of the GrainCams Payload for
the Lunar Rover

Woalin Kim', Bangkon Moan'=, Dukhang Laat,
Dae-Hee Lee', Min-Bae Kim'., Minsup Jeong',
Jihun Kim', Seonghwan Choi', Jehyuck Shin®,
Mingyeong Lee"’, ChaeKyung Sim',

Young-Jun Choi'?, Sungson S Kim'

! Kovenr Astreraoriy dnd Shuce Solerce Sibslifore
*Universtiy -of Sclence and Technalogy
J'F.'_L wig Hee Uafersiy

14:00 [NV=-1-5]

A Solar Limb Flare Model Using SDD/SAIA EUV
Limb Intensity

Jaewon Lee’. Yong-Jae Moon'?, Hyun-fin Jeong®,
Harim Lee’

Viohoo! of Steice Research, Kvane Hee Dofversior

*Deparmment of Astronomy and Space Science, Kyung Hee
Limiversity

14:30 [IS5=1]
The Era of Space Economy and the Role of
Korea Aerospace Research Institute

Sang-Rvool Lee
Kowved Astroroery dmd Space Science fastitute

15:10 [I5=11]

BioCabinet (Bip 3D Printing and 3 Dimensional
Culture Systemn) for Space Biomedicine

Chan Hum Park'**, Young Jin Lee®, Ji Seung Lee’

'Halvm Universine Medical Conrer

Epalio Fegeneramiive Mealeal Festivure, Balvm Dafversin
J'lf}nn'u'.um!.wymnﬁy.r-}ﬂi" i Chuneheon Sacred Sesrr
Heospiar! Hafem Dafversdne

H2WHE (Convention 1)

09:40 [I1-2-1]

DWL-Met Observations of Near—Earth Asteroid
2023 BU: Physical Properties and Implications for
Planetary Defense

Hee=Jpe Loe, Myung=lin Kim, Hong=Suh Yim,
Dong-Goo Roh, Jin Chol. Jang-Hyun Park,

ORAL PRESENTATION TITLE

Young-5ik Park. Jung Hyun Jo. Jaemann Kyeong,
Jiwoong Yu, Hong=Kyu Moon, Yoon=Ho Park.
Sungki Cho, Eun-Jung Chaol

Koren Astromamy and Space Sclence e

09:55 [-2-2]

Korea Maoteor Monitoring and Observation
Network (K-M*OMNet): Status Update and
Medified Data Reduction Process

Yun Hak Kim'. Dong-Goo Roh', Jang-Hvun Park',
Sungki Che', Jung Hyun Jo', Jeong Yoo Hong',
Hong=5uh Yim'. Mansoo Chol', Myung=Jin Kim',
Eun-Jung Choi', Jin Choi', Jiwsong Yu',

Hee=Jae Lee', Joemann Kyeong', Ki pyroung Sung®,
Sung=Yeol Yu', Seokmin Song'”, SeongHo Son’
area Astronovs aid Space Science Inaiie
"Eb.l..'.ng."l:.'.':r.! Nariopal Universicr

YOpen Sy Partners Inc

10:10 [In=2=3]
Autonomous Geometric Calibration of All=-Sky
Camera Using Graph Matching Method

Jang-Hyun Park

Koreq Aaronomy and Space Sclenoe (rerfie

10:25 [IN-2-4]

Real=Time Spatiotemporal Reasoning for Safe and
Efficiant Space Using Astrolibrary

Shawn SH Chel'™, Peter JH Ryu'?,

Chanvoung Song™*, Hyunwoo Kim™,

Junhee Jang™. Minwoo Ji*. John Kim'.

Lowell Kim'. Douglas DS Kim'*

' SPACEMAP Inc:

*Voronod Diagram Resesrch Cenver. Hamvang Universio
1 5o of Mechanica Englreering, Hinpang Uiiversity

10:65 [l-2-5)

Real=Time Conjunction Assassment with
Collision Probability and Miss Distance Using
AstroFingertip of SPACEMAP

Peter JH Ryu'?, Shawn SH Cheoi'*,

'['.'hzl.ﬂ}'uung '.'"h:mg" "', Hyunwesn Ki:‘l‘l:j,

Junhee Jang™, Minwooe Ji*%, John Kim'.

Lowell Kim'. Douwgas DS Kim"*+"

'SPACEMAPR foc:

* Viaromad Dngrarn Resenrch Cerder, Homang Universly
VSchoo! of Mechanical Fngineering, Hunyang University

BIEQEIPAIE ME2M 13, 202344 A 13



ORAL PRESENTATION TITLE

11:10 [n-2-6]

Frototype Production for Space Debris
Surveillance Radar Technology Development
Jeng=Ki Shin', Kyung=An Jung', Sung=jue Les',
Andrew Chung'. Sungki Cho. Jiwoong Yu'

'Kipco Radar & Aerospace
! K ove Asraraory and Sce Sefance Srsninie

11:25 [1-2-7]

Space Object Measurement and ldentification
Test Results Using Radar Assats of the Republic
of Korea Air Force

Jiwoong Y, Sanpgki Cha', Sujin Les'

'.l'-:ﬂ:r Asrronamy and Spoce Soience fsnine
L pamdalle of Kaves Alr Borce

11:40 [H1-2-8]
Review of the Monitoring and Obsenration of the
Final Re-Entry Trajectory of ERBS Satellite

Eun-Jung Chot, Jin Chol. Deng-Goo Boh,
Yun-Hak Kim. Sungki Cho

Kowvea Astronery amd Space Sofence fastinute

HIYEY (301%)

0940 [N1=3=1]

Analysis of Laser Communication Link Budget
between Low Earth Ovbit Satellites and Ground
Jin Pyong Jung

Keowea Aeroupace Reseancd faseine

09:55 [1-3-2]
Parformance Analysis of PPM Signals Having
Finite Extinction Ratios in Free=5Space Optical
Communication

Jihoon Lee. Hoon Kim

Korea Advanced Institure of Solence md Techmaiogy

10:10 [11=3=3]
Praliminary Results of Space Optical
Communication Expariments

Waonseok Kang', Taewoo Kim', Sang Hoon Oh',

14 Bull, Kor. Spa. Soc. 32(1), Age 2023

Yong-5un Park"?, Jung-Hoon Kim'Y, Jinil Kang,
Hyunjoong Sant

| Spacebeam, fne.

*Seoud Natfonal Universite

"'ﬂ.':l":,lwr-:ui-x e

s Cop

10:25 [-3-4]
Development of Small Size Space Laser
Communication Terminal Prototype

Kiwook Baeck, Paulo Kemper. Hyosamg Yoon
Korea Advanced Insrfee of Science and Technology

10:40 [I-3-5)
Mimiaturization of Optical Wireless Communication
Systern for Space Leser Communication

Chan [l Yeo!, Young Soon Heo!, Sleoong Park's,
Keo Sik Kim', Hyung Jun Park'

' Flectrantos and Tedecammunicirions Besearch Instirate
ity faaiate of Soiesce and Tecfinobogs

10:55 [IN-3-6]
Development and Introdection of SLODAR
Equipmant

Seok Gi Han', Seck Young Ju', Ji Yeng Joo',
Hyeon Seuny Ha', Jun Ho les', Jeon Geon H.‘mg".
Eul Scung Son’, Howoo Chlang®, [i-voung Jung®

' Departmenr of Gorical Engireering,. Komghe Nachsr!
Lisfversdt

Defense Industry Technolosy Center

Y Warwha Systems

11:10 [i=3=71

Implementation and Comparizon of LTAC

Algorithm Using Learn & Apply Method

Seok Young Ju', Seok Gi Han', JI Yong Joo'.
Hyeon Seung Ha', Jun Ho Lee', Jean Geon Kang,
Eul Scung Son’, Howoo Chlang®, [l-young Jung®

" Bepirtmenr of Optical Eagiveering. Koy Natoal
Lindversie

! Defense fndustry Technology Center

3 Harnwcda Sysreris

11:25 [ili-3-8)

Ultra—Precision Manufacturing Technology for
Freeform Surface Reflactive Optics with Optical



Communication Applications
Geon Hee Kim'?, Min 500 Yang'. Young Duk Park’,
Jong Gyun Kang®, Joong Kyu Ham',

Young Tac Kwak'. Scong Hyeon Park’,
Jin Yong Heo®

'n".!ﬁt.rnnrm of Pefense and Space Engineering, MHanbar
Uinfverstiy

enarnment of MechaniceMiverials Conversence Srsten
Engineering. Hambaw Universiny

*Deparrment of Mechanical Empinoering. Chungnan Canmersity

Y Deparrment of Mechanical Frgineering, Manbar Dntversior

11:40 [I1-3-9]
Introduction o Comvargence Cluster for

Technology Development of Space Laser
Communication

Hyung=Chul Lim. Mansoo Chol, Sung=Yeol Yu,
Ki-Pyung Sung, longuk Park. Seonghwan Chol,
Jeome=Yeol Han, Byvun=Young Kwon

Kowvew Astroreery aund Soace Sofedce Sasiiune

13:00 [V-3-1]

Statistical Study of Low Energy lons Originated
from the Lunar Dayside in the Terrestrial
Magnetotail Lobe

Jaehee Lee', Ehan-Hyuk Kim', Seul-Min Baek”,
Jong=Woo Kwon', Ho Jin', Jonghoon Lee',

Ensang Les', Yoshifumi Saite’, Masaki N. Nishino®,
Sholchiro Yokowa®

oy v Mee Unfversfty, Norea

* Kpvest Asrrraormy and Ssrce Scfence Lnsnine

lrstitite af Spuce mnd Astroradctieal Sefedce, Japum

Aerospace Evploranion Agency
Tl Unfversiy, Jfapan

ehaks Uadversiny, lapan

1315 [V-3-2]
Zerp Offset Determination Study of EMAG Aboard
KPLD Using MVA Method in the Saolar Wind

Hyeonhu Park', Ho Jin', Kwan-Hyuk Kim'
Wooin Jo', Seul-Min Back®. Junhyun Lee',
Yunho Jang'

! bl o Soge Meseach, Kvung Hee Univeesiny
l.'i.'q.-'."nl.'.:r Astrory amd Spwrce Scfence fstite

13:30 [v-3-3]
Stray Light Analysis of Volume=Sharing

ORAL PRESENTATION TITLE

Multi-Aperture Payload for Earth Observation

Schyun Seong'?. Seonghul Kim'Y, Jun Ho Lee®.
Myoungioo Kang®, Sug-Whan Kim®

" TelePIX Co., Lud

*Department of Astronowy, Yonse! Universine
Jfkp.;mnmr af Corical Engineering, Kongiy Narvonal
Lindversiry

Y enurtrnenr of Mathermatica Sofences. Seow! Natfoma)!
Linfversin

13:45 [W-3-4]
Pra-Flight Calibration and Early Operation Results
of PolCam

Minsup Jeong'. Young-Jun Chot'?, Sungsoo 5. Kim®,
Bongkon Moon', Chae Kyung Sim',

Kyung=In Kang'. Bonju-Gu'

" Worea Astromony s Space Nedeoce sutie

*University of Science and Techoology

Vivang Hee Universiey

"Korea Advanced Instiewre of Sofence and Techmolasy

H4agEE (3028)

09:40 [-4-1]
The Role of Space in Deterrence
Yungiin Jung

Korea Nariony! Oefense Unfersi

02:55 [In-4-2]

Preliminary Design of GeoKompsat-3
Communications Payload System

Bvoung-Sun Lee'”, Dongpil Chang'. Cheon Sig Sin'

! Whoctronics and Tedecarmmmaicasions Reseanch fnsifrure
Universiny of Science and Tecknolog

10:10 [in=4=3]
Towards Space Security with SSA and STM
Activities of Korea Aerospace Research Insftitute

Youeyun Jung. Jaedong Seong. Sachan Song,
Okchul Jung, Daswon Chung

Koren derospmee Nesearch Instiroe

10:25 [-4-4]
Optical Technology for Secure Space Security of

B EItaal MEDM 18, 20234 4F 15



ORAL PRESENTATION TITLE

Among Civilian-Govemmant—Military

Geon Hee Kim'?, Min 500 Yang'. Young Duk Park’,
Jong Gyun Kang®, Joong Kyu Ham',

Young Tac Kwak'. Scong Hyeon Park’,

Jin Yong Heo®

'.".Efr.rm:la;'m of Pefense and Space Engineering, MHanbar
Uinfverstiy

“Prepertirert of Mechanioe Miverialy Converserce Systen
Engineering. Hambay Universivy

*Oeparnment of Mechanical Enginoering, Chungnam
Unlversiiy

4|''.lu';|':l.-'|'.".|'.':|?4.'.'J'n' of Wechanion! Engineening, Fanbar Lniversige

10:85 [lI-4-5]

Global Mavigation Service System (GNSS) Signal
Interfarence on Araon lcebreaker

Jong=-Eyun Chung. Junseok Hong

Kovea Astronomy and Space Scdence fastiture

11:10 [1-4-]

Orbit Determination of GPS Satellites: Orbit
Correction Improvement via TEQC-based
Stochastic Modeling of Multipath

Giyumdn Kim. Jingh Lee, Jin Hoeeng Chai,
Chandeok Park

Deparemenr aof Arranamy,  Yonsed Uiversior

11:25 [lI-4-=7]

lonospheric Perturbations by VLF Transmitters for
Submarine Communications

Ho-Sung Chol', Jacheung Park®, Magnus F. Ivarsen®

| Republie of Kerex Army
*Kovea Astronomy and Space Science Instirute
Yiniversity of Sasbarchewan

48 28¥(3)

H1YWEL (Convention [)

02:00 [V-1-1]

The Impacts of Lower Atmospheric Variabilities
on the lonocsphere Using SD-WACCM-X during
Two Geomagnetic Storms: Aprl 20710 and March
23

Wonseok Lee. [n-Sun Song. Ja Scon Shim

16 Bull, Kor. Spa. Soc. 32(1), Ape 2023

Haoliin Uh
Deparrmens of Armaspheric Scienoes, Yonsey Undversioy

02:15 [v-1-2]

Effect of lon Drag on Thermosphenc MNeutrsl
Dwnamics during Wintertime in Southern Polar
Cap

Young=Bae Ham':, Geonhwa Jee'?,

Changsup Lee', Hyuck=]in Kwon'. Funsol Kim',
Jeong=Han Kim'. Qlan Wu', Nikelay Zabaotin',
Terence Bullen®

' Divtsion o Ammospheric Sciences. Korea Polar Research
frtiranme

2Ii'-e'.r-'.'|.|'|'J?J-|."r.lr e Podar Aciences, Uitfversine of Soieroe ard
Techraedogy

"H.l;l.:'.'] Affrode Ofsenantary, Natlenn! Center for Atmasrheric
Hemetaireh

" Departmenr of Slectrical aod Computer Engineening
Uatversiny of Colanmde Bawldor

¥ napenntive fnstirure for Researoh in Environmenral
Scfences. Unveraly of Coloands Bowbder

09:30 [v-1-3]

Tha Effect of Transition Region on the Umbral
Oscillations

Soo-Sang Kang. Jongchul Chae

Seou! Nrrfona! Univessity

09:45 [v=1=4]

First Qbservation of the Possible Vertical
Coupling between D-Region Convective PMSE
Fast Flow and Pulsating Aurora

Young-Sook Lee', Yukinaga Mivashia™,

Alkira Kndokurs®, Ham .‘il:lqe_.h', Young=5il Eoapk™t,
Yonu Ha Kim', Mark Lester

'-!.'n':l.l..:.m.im Nuatiorun Dniversiiy

I Karea Astronaary amd Space Soieaoe festitwe
VUniversity of Sclence and Technaiogy

_‘."-'.-Jrfm:l.-.l-' fnerineee of Polar Research (NIPRL fapan
Tlahversite of Leloester, Enited Kingolfora

10:00 [v-1-5]

Capella: A Space-Only High-Frequency Radio
VLBI Metwork Formed by a Constellation of
Small Sateliites

Sascha Trippe
Sovner! Nierfowd Dladversine



Hz2u8E (Convention 1)

08:00 [V-2-1]

Heat Protection for Reentry Vehicle into Earth's
Atrmosphrne

Hyo Keun Ahn

Agency for Defense Developmen:

09:15 [V-2-2]

A Study on the Seazonal, Daily and Geographical
Variability of Physical Parameters of Upper
Atmcsphere betweean 100-300 Em for Reantry
Trajectory Analysis

Gl-Hyuk Chol', Won-Seck Lee’. Dae-Yeong Kim'

| Sineeiliee & Sooce Explonntion Spsterns Engnlneeriog and

Archirectre S840 Divison Kovea Aerospace Researeh
Ireetifute

"n'.'-i'm.r.'?.urr.'m' of Amrnospleric Scolence Yoursed Dniversdiy

09:30 [v=-2-3]
Introduction to Guidance Techaigues for Reantry
Viehiclas

Chang-Hun Lee

Kovea Advaroed fnsnvire of Sofence and Technalogy

09:45 [V-2-4]

Statistical Solution Algorithm for Multiscale Gas
Flow at All Knudsen Mumbers: Hypersonic
Heentry Flow

Eunli Jun

Koveg Advarced Instffure of Solence and Techmedog)y

10:15 [v-2-5]

Enabling Earth Atmospheric Reentry Messions for
Thermal Protection Systern Technology
Demonstration

Hyecnjun Kim', Jaesung Shin'. Daeban Sea',
Keojoo Lee’, Beomseok Oh', Jassung Park',
Sungwon Kim®

'.'i.i'.v.ﬂ:r Aerospace Bescanch fnsrirese

Lhovest Fnstive of Conirme Eaalireering and Tochnoley

10:30 [v-2-6]
Atmosphenc Entry Flight of Planetary Vehicle and

OFRAL PRESENTATION TITLE

Ground Testing

Jac Jeonst Na
Agency for Defence Devedapmenr

10:45 [V=2-7]

Introduction of the Aerothermodynamic Heating
on the Atmospherc Entry Vehicles and It's
Relsted Research Topics

Jae Cang Kim

Koo Drnihversine

11:00 [v-2-8]
Fabrication and Characteristics of Porous Caramic
Materials for Reusable TPS Applications

Seongwaon Kim', Min-Soo Nam'®, Yoon-Suk Oh'
Sahm Nahe?, Jaesung Shin®, Hyeonjun Kim?,
Bum-Seack Oh'

VEnglneening Maserials Cerier, Kores fastiture of Comnyc
Errfmeorimg and’ Techaolagy

! Pepartment of Marerfals Science and Engineering. Ko
{iafversiry

Sl L nefer FE20 Office, Kovea Aerospace Beseanch
Sesddiute

*Lanncher Thermal and derodvmorics Tewmn, Koven
Avrosgsroe Besearch fastiore

HIgEH (3018)

09:00 [V-3-1]

An Intreduction of Geostationary Ocean Color
Imagar System

Geumsil Kang, Jeoung Heum Yeon, Jonppuk Choe,

Won Beom Lee. Jeeyeon Yoon. llscop Lee,
HaengPal Hea

Korea Aerospoce and’ Keseanddy fasfiore

09:15 [v-3-2]
GEMS Operation Status and Mission Plan for the
Mext Environmental Satellite

Jaehoon Jeong', Kvung-jung Moon', Dongwon Lee’,
Hanlim Lee?, Dal-Ho Ko

! Natiana! fnstiwee of Enviroamental Reseanch

! Pubyoung Nationa! Enfversir

:'.lu.'r.l red Arrospace Resurecd fastiure

B ERAERE MO 18, 20234 49 17



ORAL PRESENTATION TITLE

09:30 [v-3-3]
Toward GOCI-II Improvemnent from the
Experiencas of GOCI-II

Jae=Hyun Ahn®, Kyeong=Sang Lee'. Sun Ju Lee',
long-Kuk Chot', Eunna Jang', Myung-Sook Park',

Jeong=Fon Moon', Tai-Hyun Han', Hee=Jeong Han',

Joo-Hyung Byu'. Geumsll Kang’, Ki-Beom Ahn®,
Wonkook Kim'

| Kovenr Frstiture of Ocean Science and Technodaey

* Koresr Aerospace Research fnsriruee

* Siriu-K

Y P Nutfonad Dnfversly

09:45 [V-3-4]

R&D and Development Roadmap for Optical
Payloads

18 Bull Kor. Spa. Sec. 321), Apr 2023

Sung-Joon Park', Gm=SIl Kang’, Dal Ho Ko',
Young-Jin Kim®’. Taelung Kim'. Hagrong Kihm®,
Schyun Seong®, Kwangsun Ryu’, Byung-Geun Lee®,
Hanlim Lea”, Hyun=Jin Lee™, Sun Do Lim®,
Seonghwan Chol'. linsuk Hong!

' Korea Astronevmy and Space Science Instite
 Karea Acrospace Research Instinure

W ores Advanced Institure of Scence md Technology
it Universior

 Korea Research fnstiture of Standerds and Sclence
" TelePIX Co., Lo

" Sutellive Technolyy Research Conter, KAIST
Gwangiu fastiure of Science and Technology

* Pubyong Maticaal Unfrersir

":'.r_!'.n':r.rr.'n. fnc

" tanwhia Sesiems



EAEWE &8 NS

48 27%(S) 15:50~18:00

> 227E

[P-1] KPLO Flight Software Assessment during
Launch Early Operation Phase

soo-Yeon Kang. Sun-Wook Kim

Koveg Aerspace Keseercd fmsirute

[P-2] Datermination of Command Parameters for
Payload Operation of NEOMSAT

Chihe Kang. Dong-0h Kim, Dachoon Yoo

Korea Aerospace Beseanclh lnseinare

[P-3] Research on Quantum Communication
Systems Applicable to Satellite

Myung-Gll Kim, Kang Tol Yoon, Je Guen Leo
Spaceh’ fne

[P-4] Introduction to the Operation Methods of
Electrical Ground Support Equipment for Low
Orbit Satellite Power Supply

Minjun Kim, Hyunguk Kim. Dong-Chul Chae.

Yun=Goo Huh

Korea Aerospace Bescarclh Insiinae

[P-5] Development of an Auxiliary Processing
Program for the Automation of Manual Standard
Image Processing

SongRan Kim, Jun'Won Lee. Junyvoung Song,

Min=A Kim, Guhyeok Kim, MveongShin Les

Koweg Aerospace Kesepredy fosdffure

[P-6] Technical Considerations on the Test of
Focal Point Unit Using Fiber Optic
Communication

Young=Yun Kim, Young-Sun Kim, Josg=-Fl Gong

Nowed derompace Reseeed fosdfiute

[P-7] Comparative Analysis of Parformance
Characteristics of Different Coarse Sun Sensors
for Low Earth Orbit Satellite

POSTER PRESENTATION TITLE

Yong-Bok Kim

Karea Aerospice Research Tesrioere

[P-8] Introduction of Practical Test Configuration
through Integrated Control of Electrical Ground
Support Equipmant in Low=0rbit Satellites

Jin=-Hyuck Eim. Jin-Ho Lee

Konea Aerogmce Research Irsiiiie

[P=8] Analytical Thermal Path for Improved
Design of Spacecraft Radiator
Hul-Kyung Kim'”, Choon-Woo Lec!

"Worea Aerospace Research lastiue
*University of Sclerce and Technology

[P-10] 5-Band Communication Link Consideration
for Early Operstion of Low Earth Orbit Satellite
Kyun=Sang Pack

Korea derospace Researrcl Tnstire

[P-11] GEO-KOMPSAT Bus Operation Evolution

Keun oo Park, Hyoung Yaoll Jun

Korea derospace Reseurreh Tnstiinse

[P-12] Analysis of Electrical Propulsion Thruster
Combinations for GEO-KOMPSAT-3
Bong-kKyu Park. Hyoung Yoll Jun, Keun Joo Park

Korea Aerospoce Research Instiinre

[P=13] On=Ground Maintenance of the P-5
Configured Flight Model Battery with Inherent
BMS Circuitry

Sung-Woo Park'. Hyung-Jun Jang’

! Koren Arraspace Kessarely fnstinure

!h'm'.'.l Avrospace fodustry

[P-14] Technoloty Trend of Passive Deorbit
System

Eungsik Park, Jomghwi Chol, Keun-Woong Shin

Konea derospece Researod Instinge

[P-15] Electric Propulsion System Configuration
for a Public MultirPurpose Communication

SEPRAAL MEI2N 18, 20234 48 19
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Satellite

Jong Seok Park, Jung 5u Chol, Keun Joo Park,
Hyoung Yaoll Jun

CEOROMFPSAT S Program Ofifee, KARS

[P-16] Orbit Operation Result of CASS00-1
Jong=0h Park

Korea derspace Keseanch faseinre

[P-17] Necessity of Establishment an Automation
System in Manual Standard Image Processing
Junyoung Song, SongRan Kim, JunWaon Lee,

Min-A Kim, Guhyeok Kim. MyeongShin Lee

Kewen Aderespoce Besearcly Instiiure

[P-1B] Generating Code Property Graphs by
Analyzing Source Code with Static Analbysis
Hyun=-Kyu Shin

KNored Aerospace Besearch Insifiute

[P-19] An Effective 15538 Scheduling Method
through GR1563B

Seung-Eun Yang

Korea derospace Seseanch Instihace

[P-20] The Mational Research and Developmeant
Innowvation Act from the Perspective of a
Research Field

Jimo Yang, KeunWoong Shin Jonghwl Chel,
EungSik Park

Keavea Aerospace Beseqncl Inseinrne

[P-21] Gravity Impact Analysis of Large Aperture
Hexagonal Segment Miror for Space Telescope

Jeoung=-Heum Yeon, Jongguk Choe, Won-Beom Lee,
Su-Young Chang

Kovea Aerospace Researed fosolrune

[P-22] Data~Driven Power Generation and
Consumption Estimation Model Anabysis for Low
Earth Orbit Satellites

SpokTeak Yun, Day-Young Kim, Sang-Kon Lee

Korea Aerospace Besearclh Instinure

20 Bull, Kor. Spa. Soc. 32(1), Age 2023

[P-23] Telemetry Monitoring and Contingency
system for Low Earth Orbit Satellite
Young=5u Youn', [ee=Nam Yu?

' Worea Arrompace Kestared faseiine

! Korea Avrospace fndustrios

[P-24] Anslysis of Radisted Emission EMC Test
Results for Sateliite System

Sangrok Lee, Tae=Youn Kim, Jae-Woong Jang,
Evung-Duk Jang, Chang-Eun Lee

Korea Aerospoce Research [rseinere

[P=26] Assessing the Demand for Frequency
Respurcas to Acguire and Maintain Geostationary
Satellite Networks

Soorim Lee

Korea derospuce fesecred nstioee

[P-26] Development of IAMMAP EQM Model for
CAS 500-3

Saypmpguk L=, Ewangsun H}'u". Chang=Ho Wi,
Jinkyu Kim®, Wonho Cha®. Dongkook Kim®,

Bon=iu Koo', Seong=og Park’, Dooyoung Choi',
Cheongrim Choi', Dae-Young Lee'

VChpnafed Narional Univerdty
ervellite Technoloeyr Research Conter, KAST

[P=27] Establish an Interface for Low=-Orbit
Satellite Standard Image Processing

Jun Won Lee. SongRan Kim. Junyoung Song,
Min-A Kim. Gulweok Kim, MyeonaShin Lee

Korea derosproe Resoared fnseinae

[P-28] A Study on the Intagrated Multi-Satellita
Download Scheduling System

Eunsook Lim'. Euna Cho®, JungMNam Jun'.
MyeangShin Lee’

Ih'n:l.m'.l Avrospace Kesurved faseiiune
LSl trmping Service, SHS

[P-208] Fundamental Research on Communicaton
Protocols for Standard Space Exploration Wehicles

Hyun=5u Lim

Korea derospoce ard’ Researcdy fassione



[P-30] A Study on LUTI Images Application
Mathod for S-S5ty Resource Utilization
Yoon=leong Jiang

KNored Aerospace Besearch Insifiute

[P-31] An Introduction on GK3 Fault
Management Praliminary Design Progress
Chang-kwon Cho, Bongkyu Park. Jong seok Park.
Keunjoo Park

Korea Aerospace Beseerch laseiune

[P-32] Considerations When Using Absolute Time
Command

Dong-%eok Chae

Korea Aerospace Beseancl Inséirute

[P-33] Development and Initial Experimental
Result of the AIMAG EQM for the CAS 500-3
Dooyoung Chol', Seunguk Lee'. Kwangsun Eyu®,
Chang=Ho Wao, Jinkyu Kim®, Wanho Cha’,
Dongkeok Kim®, Bon-lu Koo', Seong-oi Park®,
Cheongrim Choi', Dae-Young Lea®

h wneink Naciona' Eaiversivy

* Srreliite Tectmofogy Resesrely Cenrer, KAST

[P-34] Test MGSE Development for Verifying AF
Interference Phenomena between Communication
Antennas of Geostationary Satellite

Jung Su Chod, Jong Seak Park, Jae Dong Chod,
Ju Hyun Kim

Kewen Aerospoce Besearelh fnstinure

[P-35] An Expermental Study of the Application
of EDSA-Based Super-Aasolution to
Geostationary Satellite Imagery

Sungsik Huh

Novea Aerspace Besearch Msninone

[P-36] Review of Damping Factor Application
Cases for a Large Optical Satellite
Micro=Vibeation Analysis

Ki-Lyong Hwang'. Myung-Suk Go®,

Han-Byeol Jeong®, Jeong-Do Kim', Jae-Hyuk Lim®

Iﬁ.l-'.'n'.'.r Aerospeice Besearch fnsrivnee
*feonbul Mrtlonal Uahvencitr

FOSTER PRESENTATION TITLE

".Jn.'n:u-e'.'l Avmrospace frclustrios

[P=37] Davelopment of Data Integrity Verification
Systern for Timely Distribution of Satellite Image
by Demand Organization

Guhyeok Kim. Min-A Kim, MyeonaShin Lee

Korea Aerospace Research Tnstiftvre

- FFUE

[P-38] A Frequency Fesponse of Multi Core
Layer Search Coll Sensor

Hyeonii Kang', Yunho Jang', Seungmin Les’,
Ha Jiﬂ'. Khan-Hyuk Kim'

! grboal of Space Reseanch, Lag Mee Universiny

I enartment of Astronom aod Soace Science, K Hee
Lindversine

b FEEE

[P-20] Full Well Capacity Acquisition from
Detector Photon Transfer Curve in Satellite
Electro-Optical Camera

Youngsun Kim, Haeng-Pal Heo

Korea Aerosmice Research fnstinye

[F-40] Introduction to X-Ray Pulsar Mavigation
Hvan=-Chun Myuang, Sung=S00 Jang

Korea Aerospoce Research Instiione

[P-41] A Study on the Implementation of Various
Temperature Information Processing of the
Electronic Ground Support Equipment for Satellite
Payload Developmant

Jong-Euk Park, Bung Shik Lee. Haeng-Pal Heo

Koread Aeraspace Research Irsriore

[P-42] Reduction of Memaory Defect Handling
Time on Space-Born Memaory Equipment

Jong=-Tae Lee, Eung Shik Lee, Hyeng-Pal Heo

Karea Aerospice Research Tesrioere

[P=-43] Technological Trends of Life Support
Systemn in fo=Sitr Resource LMilization
Technology

Jochee Lee, Younkyu Kim, Jongwon Lee,
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Dongyoung Few

Korea Aerospace Bescanch Inwinare

[P=44] Plan of the Emvironment Tests for the
Parformance Verification of the CAP=-W Payload
of CAS=4 Satellite

Dac-Jun Jung', Jong-Un Kim®, Sang-Gyu Lee'

! Koo Aerospace Research fnsrifree

“Sirec fmirinive

> BY W FFEF

[P-45] Investigating Equinoctial Asymmetry
Variation in the Equatorial lonosphere Using
Ground-Based TECs in Ho Chi Minh City,
Vietnam

Hoang Ngoc Huy Mguyen'®, Woo Kyoung Lee'”,
Young-8il Kwak'?, Byung-Kyu Chol'

! Kwrer Astrearmy and Spsrce Scierrcer fnsdifude
*University of Science and Technalo

[P=46] 3D Reconstruction of Solar Coronal
Magnetic Fields Based on MAS by Deep
Leaming

Sumibava BEahman, Hyun-Jin Jeong, Yong-Jac Moon

Ky Hee Universin

[P-47] Search for Relstion between Change in
Free Core Mutation and Geomagnetic Jerks
Sung-Ho Na', Yu Y#

| Navwrn! Science lnsitrune, Chumgram Mo Dniversio
“Dhepariment of Astrenomy ad Space Scfence. Charrumrn
Maretaval Unhvessine

[P-48] Why should We Pay Attention to the
Space Emvironment during Solar Minimm?
Kvung Sun Pack!, Young-5i1 Kwak’, Jinhye Park’
Lo Hureherd Narional! Hriversio

'I..i.h."r.u' Astrernarny and’ Sance Sclence Snsbifne
*Kyung Hee Universin

[P-49] Source Regions of Solar Energetic
Particles Examined by the Synchronic Potential
Field Source Surface Model

Jinkye Park'. Hyuniin Jeong’, Yong=lae Moon'?

22 Bull, Kor. Spa. Soc. 32(1), Age 2023

IIi'-e'.r-.'n'l'Jrh"r.lr o Astrorwin’ and Space Sedeace. K S
Ulafvarsiry
=.‘~T|'|':-r.ﬂ-." af Space Research, Knmng Hee Universin

[P-50] 3-Day Forecasting of Solar Wind Speed
Using SDO/AIA 211 and 193 A Images by &
Deep Learning Model

Jihyeon Son', Suk-Kyung Sung’. Yong-Jae Moon'=,
Harim Lee®, Hyun-Jin Jeong®

! erboal af Space Reseancth, Krung Hee Unhersiny

'II-'EF.'II'I'I.'III'T.'I' o Astrornin and Space Sdesce Kavw See
Lnfversiny

[P=51] Observation of the Vertical Reversal of
D/E-Region Eastward Flow to Westward
Convaction Flow in Dusk Sector

Young-Sook Lee'. Young-Sil Kwak™,
Yong Ha Kim'. Ram Singh’

"Chugram National Universioy
I area Astronems and Space Science Tnstine
University of Solence and Technology

[P-52] Momequilibrium Processes in the Solar
Corana
Jin=Yi Lee

K Hee University

[P-53] Proton Temperature Anisotropy Affected
by Alfvan Wave Turbulence and
Micro=lnstabilities in a Slow Solar Wind

Hwanhee Lee'. Jungioon Seough'. Bo Li',
Yean=Han Kim', Kyung=5uk Cha'

| Karea Astrano aad Anace Soieace Instifie
* festrete of Smive Scelences. Shandone Uafversioy

[P-54] Study of Solar Preflare Activity in
Microwawve Obseration
Hongdal Jun'*. Sufin Kim'

' Warea Aspromavmy amd Space Scieaoe lnsriviee
Sehool of Space Research, Kung Hee Universiy

- Bl SFEAL DR Yle J20 3

[P-558] Mission Concept Study of Rover System
for Lumar M-Sy Resowce Utilization

Younkve Kim, Dong Young Rew, Joohes Lee



Aowed derspice Researedh fosiffue

[P-56] Science Data Management Subsystem
Operation during the Danuri LEOP

Joo Hyeon Kim

Korea derospace Seseanch Instihace

[P-57] Science Instruments for Lunar Surface
through KASIs DALD Initiative and NASA's
Artemis/CLPS Program

Chae Kvung 5im', Young-Jun Choi', Dukhang Lee'.
Seul-Min Baek'. Jehvuck Shin', Jongho Seon’,
Sungsoo 5 Kim®, Minsup Jeong', Ho Jin,
Sung-loon Ye'

' Korer Asronomy and Spce Sclemce lnstingte

'I.‘.'_u.-.'l,t.' Hee Uadversite

o NWorttorund L rifversin

[P-58] The MNoise Calibration Study of KMAG: To
Eliminate the Spacecraft-Generated Disturbances
Junhyun Lee. Ho Jin, Khan-Hyuk Kim,

Hyeonhu Park, Wooln o, Yunho Jang,
Hyeonll Kang

Sohoal of Space Research, Krune Mee Universiy

[P-59] Initial Operation of Ancillary Data
Generator Module and Initial Operational SPICE
Kernels for KPLO

Jo Byeong Yim, Dong-Gyu Klim
Koreg Aerogpace Beseancl Toselnure

[P-80] Zero Offset Determination of KPLO
Magnatometer Using Dawvis—=Smith Maethod in the
Interplanetary Magnetic Fald

Wooin Jo'. Ho Jin', Khan-Hyuk Kim'.

Hyeonhu Park', Junhyun Lee', Yunho Jang'.
Hyeonji Kang'. Juhyeong Kim'. Seul-Min Baek”
Vschoo! of Space Research, Kyung Hee Universioy

Kot Astrovomy and Space solerce fnsrine

[P-61] Using Hapke Radiative Transfer Model
with RELAB Spectra in Lunar Science
Eunfin Che', Young=Jun Chol'<

! Kover Astrmaorny and Spoee Scferce Smssiiute
*Unhverstiy of Sclence aod Technalogy

FOSTER PRESENTATION TITLE

[P-62] Trace of Lunckhod Rovers on the Moon
with Satellite Images
[k=Seon Hong'®, Yu Y9

"Kored fstinne of Gooscionce and Miner Resoiroes
"i?m.'.-l;-m..'.lr:- Nariopa) Umiversivy

P ARES
[P-63] Current Status of Atmospharic Entry
Capsule Development for TPS Verification

Dac-Yeong Kim. Gi-Hyuk Chal

Korea Asrogpoce Resedrod [pstiise

| R I=ES

[P-64] Technical Aspects of Space Frequency
Coordination for Space Traffic Managament
Okchul Jung, Jaedong 3eong. Youevon Jumg,
Sachan Song. Daewon Chung

Korea derosproe Research [nstinve

b A

[P-65] Space Object Conjunction Assessment
Activitios for KARI Satellite Constellation in 2022
Jaedong Seong. Ochul Jung. Youevun Jung,
Rac-Han Song

Korea Aeragpaece Sesearch Insrioere

[P-66] Analysis of SLR Obseration Effects
according to Photographic Range of Low=Earth
Orbit Ground Observation Satellites

Seok-Min Song'?. Mansoo Chol', Yu YI°

' Korea Astroroas aid Secicr Modegoe fnstitive
 Department of Astranomy, Space Sclenoe, and Geology,
Chuamennm Navfona! Lleiversdry

[P-67] Study on Break-Up Model for Space
Environment Management

Yousyun Jung laedong Seang, Sashan Song,
Okchul Jung

Karea Aerospice Research Tesrioere

b R W RF 1D 2H7E

[P-68] Operation of Ground GNSS in NMSC and
Assassment of the Quality of Precipitable Water
Vaper batween Nearby GNSS Station on

SRQEIALL MIIN 18, 20234 4¥ 23
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Radio—Sonde Station
Jun-Ho Kim, Tac—Kyu lang

Sarefiire Operarfon Povision, Navtons! Werearalogieal
Sntelive Cember (VARG

[P-62] K-DRIFT Testbed Installation at BOAD

Yongseok Lee'?, Jongwan Ko', Changsu Chad',
Gywsu Park', Youngheom Jeon'. Woowon Byun'’,
Jaewoo Kim'. Yunjong Kim', Gavoung Lee'?,
Hyun=1l Sung’
! Kovenr Astrmory amd Spwce Science Lstiie
o) of Space Research, Kyung Moo Universiiy
*Deparement of Astrovomy and Aterospheric Sctences,
Krungpook Mutona! Unhersine
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[P-70] A Study on the Establishment of a
Satellite Technology Data Management System
through Agile Project Management Methodology
Chul Kang

Korea Aerospace Bescancl Insiinte

[P-71] A Study on the Relationship between
Input Moise Frequency and Output Spur Level
When Measuring the DC Supply Noise Using a
Voltage-Controlled Oscillator

Hyalun Kim

Kovrea Aerospace Ressanch foseinute

[P-72] SpaceAl: & Program for Breaking through
Challenges in Space Science and Technology
with Artificial Intelligance

24 Bull, Kor, Spa, Soc, IN1), Ape 2023

Sung-Hong Park!, Seonghwan Chol', Jlhyve Baek!,
Eunsu Park', Jeongheon Kim', Hwanhes Lea',
Roksoon Kim'. Jongyeob Park'. Sufin Kim',
Young=511 Kwak!, Yong-Jae Moon®, Tasvoune Kim'

! Korea Astronomy and Space Soieace [nstitwe
".ﬁ.':l'.'.lr:e,u' Flee Dirafversiey
' AlFacrory

[P-73] A Trend Analysis for 2018-2022
Asrospace Ressarch Theme

Jang=Wan Suh, Yong-5k Yoon, Su-Hyun Ock

Koneg Aerospace Research Irsiiine

[P-74] Development and Industrialization of
Satellites througn Keyword Saarch Trand
Keun-Weoong Shin, Ji-Mo Yang, Kyung-lin Ewon,
Chul Kang, Jong=Hwl Chol, Eung=5ik Park

Korea Aerospace Reeeesne fnsinune

[P=75] Test Method for LOS Matching between
Optical Modulas

Jeeveon Yoon, Jeoung-Heum Yeon, HaengPal Heo

Korea Aerospace Research fnstinrte (VARD Swelline Poydfomd
RRL Division

[P-76] Ltilizing Geochang SLA System for Optical
Ground Station in Space-To-Ground Laser
Communication

Ki-Pyung Sung. Hyung-Chul Lim. Mansoo Chaol,
Sung=Yeol Yu, Jonguk Park

Korea Astronoray and Space Sclence festitmte
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13:80 [IS=1]

Cross-5cale Processes of Magnetic Reconnection
Observed by MMS

Kyoung-Joo Hwang

Souwhwest Research Tnstinare (SRl San Arronio, Tevas,
154

The Magnciospherie Multiscale missson (MM3) has capluaned
various  physical prosesses m gsocialion with  magnetic
pocommechaon  thal  oeeus  over  nwaliaple  scabes  from  the
migrescopie o waeroscopic scale lengils, Here, signilicani and
movel [ndmgs revealed m the neas-Eanth space smoe the MMS
erm are highlighted being calegoniued mio different bocations
wilh alaflierenit magnetic topolegics. These potentially paradig-
ehifting Findimgs inchode shock amd forcshock trmsient dniven
reconmection, magnelosheall mrbualan recomection, ow shoar
drrven recomnection, muliple X-lme structares goncrated in the
Evsilellanksibenightsicde  nmgnelospherie  cuitent  sheels,
development ond evolalson of mesnnechon=drnven struchures
such as fhux transfor events, flux nopes, and dipolanzation
fronts, amd their inteructions with ambiem plasmas. Key aspects
of kmietic processes lealing o mulii-scale snasciures
brmging large-scale impacts of magnetic  reconnechion  as
discovered m the goospacs anvironment are enphasaood. Thess
key features can be relevanl and applicable o mndersianding
odhier belnspheric and astrophysical systems,

H1EE Convention |

14:30 [I=-1-1]

Ara Physics-Math-Bazed lteration Mathods and
Physics=Informed Neural Network Methods in
Static Magnetic Field Calculation More Different
or Maore Similar?

Gwangson Choe'?, Siback Y. Minseon Lee'.
Mingyu Jeon®

Vschoo! of Spoce Research, Krung Hee Dnfversiyr

ORAL FRESENTATION

:.li'-e"p.'h'l'nl-t':r.lr e Astrorwiny' and Space Sdesce. A S
Uinfversiny

Physica omd math-based derstion metbods have long heen
invedigabod and wsed for comyputartion of sl cononal magnetac
ficlds with phesespherie boundary comditions obtained from
vecld magnelograns. Recontly there have becn allempls fo
silve these problems usmg phoysics-imformed  peursl metworks
(M), We book indo these two ivpes of approaches 1o fimd
oud their similarities and dsiferences, The bwoe approachess have
quate a ew thiiggs i coimiedn, cspocially im a they iy io
sove an optimazstion problem with the same constraints. A
physscs-math-based  derative  solver  wsually  presems  a
stmightforaund path 1o bead o 8 soluien. The path kading 1o
an appraximste solution in PINMe is non-transparent amd s
procedure docs mol nevessanly guarantes an ouipui which can
mezananghully represent the real selubion, 1815 also 1o be noled
that the wopds “fraiming” or “leaming” are often used v oa
wrong comlexd m lhe latler past o emdow it with o black-
beoc-ltke image. However, the labier spproach is meompambly
mone capable than the fomer in selveng inverse problems.

14:46 [I-1-2]
ROKITS: Space-Bome Wide-Field Auroral/Airglow
Imager

Woo Kyoung Lee'”, Seonhwan Choi',

Kyoung-Min Roh'?, Young-Sil Kwak'?, Jihun Kim',
Yuniong Kim'. Jongyeop Park'. Dukhaeng Lee’,
Tae-Young Yang', Jacheung Park'®, Jihve Baek'.
Jong=Eyun Chung', Geonhwa Jee™, Hyosub Kil®,
Larry J. Paxton'

'.h'f:lr:'u Astropavry and Space Sobeace festinae
YVaiversity of Science and Technology

\orea Folar Research instinre

Yerhirs Hoplins Universir Applfed Plisic Liboriony

The Korea Astromoiny and Space Sacnce lostinae has been
developing the ROKITS waade-ficld amomlainglew  mager,
which will be deployad on the Compact Advance Smellne 500-3
sel 1o lousch in 2025, The salellite wall ot af on alttude of
&0 km with an inclimation of %87 (LTAN: 1240 PM). ROKITS
comgrises theee camemis two man nemow bandpass filber
canmeris (3 nem PWHM) aed one moiliary canmern without a fflier,
The main cumeras will observe aumors s amglow cmsssons in
tan speciral bapds (00 357.7 nm oand O] 6300 nmp with a W
Beld of view, prosuling a swalh ol over 700 km

The prinary sciemtifie objective of ROKITS & to idestify the
bommdary of the awroml oval and auroral shapes. We will
gompare ROKITS observaiions wilh FUY airglow obsenvatsons
Irenm the DMSPSSUST wielhle b myveshgale anmuleties and
differences in meroral boundarics and fine surornl structures
betwom visble amd FUN wavelengths, Coipesdent ground-

BIEQEIMAEIE ME2M 13, 202344 AH 25



ORAL PRESENTATION

bazed murorm ohserations using all-sky imagers in collshormtion
wil the korca FPolar Hescarch [nstitute wall help assess
ROKITS observaticms. Furthermore, ROKITS will atempt o
detoct almesphonic gravity waves by meanmmg ibe OF 3577
noi emmission fromy space. This oltenyd is o significant endesvor
that wall provide valmble mivemation on aimosphenc gavity
wives bohavior and distnbanson.

15:00 [I=1-3]

Three-Dimensional Geometry of a Current Sheet
in the High Solar Corona: Evidence for
Reconnection in the Late Stage of the Coronal
Mass Ejection

Eyun Young Kwon

Kovea Astranomy amd Space Science fnstinre

Momvaied by the standard Aane mecde], avsbike stricheres o the
wiake of coronal mass epections (CMEs) have been ollen
imerpreted  as proxkes of the recomnceting  ourrent  sheet
comnectmg the CME with the postilare arcade. Wo present the
three-dimensional properties of a posl-UCME my denived from
white  light images floken fGom  theee  diflerent  viewing
perspectives on 2013 Seplember 21, By wing a forwasd modeling
method, the direcivon cross-sevtion, aml clectrom densaly are
determaned wilhan the helweentnic distance mnge of 5% wolar
eacii. The widib s depih of the may are B42 + 008 soler radii
and 124 & 035 solar redid, respectively, amd the electron
detisity is (20 £ 0.8 = WM em, which soems 1o b constam
with beight. Successive blichs monving oatwand along the my e
cheerved around 13 b afler the parent CME onset, We model
the three- dimensionnl geometry of the parent CME with the
Cieadual Cylirkdrical Shell model and ind that ik CME and ey
arc ooaxaal. We suggesl that coaxaal posi-CME mys, scon m
coponagraph ivages, with suceessive formation of blobs could
be  mssocinled wath  cumrend sheels  undergiing  magnebic
recommection in the lme siage of ChEs This work has been
pablished as Kwon e al. (2016) apd, 826,

15:15 [I-1-4]
Airglows as a Contributing Factor to Reliability of
ICON/MIGHTI Winds

Jaewook Lee™, Young-5il Kwak'?!, Hosik Kam',
Hyasuhb Kil', Jeongheon Kim', Tae=Yong "I':l:n;l_e.'
| Kovenr Astromnarriy amd Suice Solermce Mrshifie
*Universiiy -of Science snd Technology

“fohns Hoplins Universine Applied Phesics Laborarony

The Michelson Iwierferometer for Glokal High resolution
Thamospherie linagine (MIGHTT) on boand the Lonospheric

Commectemn Explorer (IC0ON) sscllite has measared  neutral
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winds with insh-scanming using the O greenm line (557.7 nm,
B8 k300 k) sinee Movember 2009, Newtral winids mcasuned
by MIGHTT are wery uwschul informstion for shadving the
dynanses i e thermmsplicre and mescaplere. Therefore, ihe
relinkility of the ehserved wind mformation is olso maperani.
Meanwhile, the Rorca Astonony amd Space Saence Institute
(KASI) has been operatmg o meteor mdar (ME) in Gyeryong
(30 08N, 12T 04E) snce 2007 and has been messunng seuiral
winds al an altbsde of B0=100 Em from L Smee the wmd
mcasured by ME i close o the e valee, we compansd e
tav winds measured by MIGHT] and KASEME at 91 km and
94 km from 2020 k0 2020 o confirm the relability of the wind
mezasured by MIGHTL As a result, the MIGHTT wind and the
ME wand were pemerally sumalar ar might, bin there was a
sigmificant discropamey Betwoan the twoe during Use day. In onder
i undlerstand the cause of this differenoe in relinbality belween
daytione and mighttime, we investigsted the maxitnun altitude
and sbope of the green-lme airglow. That 1 the effoct of
airghow on the limb sean becomes one fbclor contribating 1o
il dmsercpaney between the MIGHT] wind amd the KASEI-ME
wimd, Thercfore, especially when using ibe daytime MUIGHTI
wind, we should be aware that the milsmee caused by this
factor s mchiled and pav special atiemion to its wse,

15:30 [I-1-5]
Multiple Magnetometer-Basad Magnetic Moise
Cancellation Program for the CASS500-3 Satellite

Cheong-Rim Choi', Tongnyeol Rhee’,

ﬁ-euﬂ,g-UI; I.EEI', I:Il.u:'b-'"ll'l:mr'lg I:]:ni‘, fji:mE-Hu "ﬁ:"nl:r‘,
Kwang-Sun Ryu*

'.I'I';'p;lrmu-nr af Asrancarr and Space Soieace, CEA

* National Fusion Resswrch lastiure

dSurellite. Technology Research Center, KAIST

The CASSB-3 satclliie, aimed for lameh m Oetoher 3025, s
bomg doveloped for the purpose of space sorenee - tochnalogy
verfication. Thes satellise will be cquippod with the [AMM AP
{lomosphienic Anonsly Momior by Magectomeier aml Masia-
probe) paylomd, whch 5 desgmed 10 monstor  1onosphene
disturhamces. To enhanee e sccuracy of magnetic ohservation,
a magnetic mase  cancellatson  program oblizing muliple
magneiometers is being developed. This paper presenis an
averview of the mognee noise cancellabon program il
provides examples of its eflectiveness In removing magnetic
MiasL.

15:45 [I-1-6]
Megative Spacecraft Surface Charging
Yi«Kyeong Mark. Khan=Hvuk Kim, Junhyun Lee,



Ho Jim
ool af Space Rescanch, Kvung Mee Undversiny

We hove sudicd the chamctenstics of three magor ion specees
(H', He', amd 0 energized by megative spacecrall charging.
Wi identified = events with a nuininmm spacecrmfi poteniial
bess thas —100 Y for 23 msonths {(Jasaary 2003 10 November
M4y by using daln obtsined from the Vi Albm Probes. Al
cvents. were observal outsade the plasmagause in the postmidnigii
secior (MET = 0-6) drng substorm sctivity, YWhen the salelbile
s pegatively charped. the cold (< | V) bons are caerglead o
the lovel of spococralt chargmg They are beleved 10 e
energized by the chectosatic feld pemerated by the megatve
spacecrafl changing, Our opabysis suggests thal iom composstion
contains an H' 0 He' order of dominance, We cxamine the
eomirbution of H' and beavy ion species (He', amd OF) 1o the
background plasma. In addition, we alw examine the onogiaed
cold inas’ densities, compasition, asd pitch angle distiibutions.

H2EHA Convention I

14:30 [I-2-1]
Salected Science Topics Utilizing (n-Sitw
Observations at Multiple Points near 1 au

Dae-Young Lee'. Kyung-Eun Chot’, Ji-Hyeon Yoo'.
Dooyoung Chof'

'Chargebenk Matfora! Uiy

*UC-Rerkeley, Space Science Labormony

Mear 1 au obsovaloms al nltiple points @och as L4 and L5
as well dx L1 are onbcal for mproving our inderstanding of
ibetadled solor wind strochure {eg., magnetic fux ropes, shocks,
ollicr  dscontmulics, pressure  pulses, larpe-scale  Alvendc
fuctuations} which achally nffects the Earh's magnetosphere,
Sugh ohsgrvataons are also uselil and desirad for i-depih stady
oo imleraction befweon solar wind and local mlerstellar mediem
particles that pesctrate into the beliosphere. This talk =
mieredesd 1o cominbute o the 14 mssion dessgn, which s
currenilly ey comsaderation by Koeean solar and space scicne
comumunity, by imroducmga few scbecied topecs dhat cam he
promsmg lor funire dudies based on obsorvatons g L4, LS
as well as L1, hoping all avarlable m near-lature. They melude
(i} precise determmnation of spatial stnacture of sumll sale Mo
ropes which are frequenily seen m the solar wmid and often
pevclfective, (i) modeling of 5W  velowity amd  density
dasirthutym as a fmclom of longalude by extonding the exstimg.

ORAL FRESENTATION

[Pi-bamed SW model == currently svailable only as a fumclion
of latitude, which is closely relmcd io the mengad inleracixon
region (an evolved nul-CMEs imio 8 merged lorger-scale one),
and (iin) sepsonal depemdence of interssellar pickup doms (PLUT<)
mchading hesvy jons soch os He' and others, that is, Jongitudinl
depemdenes of PULs relatve to imterstellar in-ow domection. A
few olber topscs will also he nemarked of tme 55 allowed All
these will benefin greatly ron mmltiple observalions peas 1 au,

15:00 [I=2=2]

On How the Heliospheric Current Sheats within
the Inner Heliosheath Differ from Those at 1 Al

Dooyoung Chol', Dac-Young Lee'. Kyung-Eun Chol?
Vhimebad Narbourad Dadversity

 Space Selences [aboratory, University of Califarnia,
Berkoley

In this study, we malveed e helosphenie cument sheet (HCS)
within the immer hebiosheath (115} using the magnetic Geld and
plasma deta from Veyager 20 Due o large uneenaimy of b
Vowager I dala wilken the IS, we only sebected 1BCS mowhich
e polanty of the magnete fickl leady changed. To
mvestigaie the cilect of the solar cyvele on the TICY i the TS,
we examined the wearly ocowmence raie of the HCS s
compared 11 with the HBCS model on the Sum. We [urher
comgured ihe perodscty of the magnetic Geld polarity variation
m [H5 with that ol 1AL In additeom, we performed o minmmm
variangs analysis (MYA) for the ideniified HOS i THS o
estinmte its thickness ond Glt angle from the solar equatonal
plase. In addition, we investigated the merged  inlernciion
region (MK thal existed during the ohservamon interval of the
HCS snd onginated from mergimg of multiple 1CMEs in
supersonie solar wind. Lasly, a summary will be given abaout
the properties of the nugnetic ficld md plasma Bow within the
curmeml sheet.

15:158 [I-2-3]

Modeling for Fast Temporal Changes of Energetic
Meutral Atom Flux Originating from the Inner
Heliosheath

Ji=Hyeon Yoo, Dae=Young Lee

Department of Astrosomy and Space Scienoe. Chimnhuk
Narfona! Umfversiny

Allsky Encrgetic Mewtral Atom (ENA) maps provided by ibse
Interstellar Boundary Explorer (IBEX) have allvwed s to give
a chanee o deeply amlerstand the mbarastion Between the san
andl very local imtersiclle medum sance J0H, Acoording io the
EMA maps, helivephone ENA stretune appears a8 a soperposlion
afl ghobtally  disinbuted ENA Nux (GIF) and  the newly
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discovered so-called “THEX nbbon™ that is charncterized by en
cibancad flux in & mearky-arcular namow some. Since be GDF
has been mestly known as EMAs onginating in the imner
hcticsheath, the study on these GINF ENA oharations helps
us o umderstand vanous mechanisms sccuming there. Honever,
thore are still many uncenambies amd questions abaoal T
dafferemt ion specees physically evalve before they ane charges
cxchanged with neutrals whale traveling from  mierplanstany
space b the fermmation shock amd beyond. Too alleveale such
ihfeultics, we imvestigale bow ENAs arc obsorved aficr charge
exchamge with mbersiellar neutrals by adopling two possible
combanaticas of jon distributioss in the mer hebosheath. The
first of two cases assumes kappa distnbution for solar sand
peotoms  and  reflected  peckup o (PLIES) amd Glled-<hell
dastrvbution for tramsomlted MUls. The atha case asames kappa
thsinbutson for all throe specics. The difforas specees are given
differenl temperature deseriptions i the helioshentl, which is
m wm comndled as a function of upsircam salar ing
conditioms, bn partsculsr, we focus on exemining how sensitively
the EMA Muses from bolh msdels change m response 1o
changes of the solar wind conditiens at & s resolution of the
Caminglon molatiom period whach s faster than IBEX"s time
resolution of 6 momha, We repon the specific resalts of this
malysis done for roughly 3 solar cvele penods, We expoct thal
the results will be utilieed with FMNA observations by Intersicllar
Mappmg and Acccleratron Probe (IMAP) or olber satellsies o
ke Toumched i Future

15:30 [1-2-4]
Sciantific |ssuves in Consideration of i St

Meazurements at the Lagrangian 4 Foint and
the Inmer Heliosphere

Jumgioon Seough, Kyung=5uk Cho, Junga Hwang,
Roksoon Kim, Sung-Hong Park. Eun-Eywng Lim,
Donguk Song. Jeong=Yeol Hin, Seonghwan Chol

Keowea Astromsevrny amd Space Scdence Tnstiture

The mulispls chservations of the San-Earh L1, L4, and L5
Lagringe pomnts al 1 AL ookl befp us mnprove our imderstandmg
of the underlying physics respomsible for the vanahility in space
wenther ervimomment. Among the scweniafic payloads, i s
mstruments prowvide the onacinl mfenmation o link the global
cvolution of solar wind as well as solsr cruptive phesomena
b its bocal fewhere o the smallscale structore. Here, we
miroduce the past amd present rescarches o the pmleseale
nature of solar wind based upon in sifu measrements and
plasmna theory. They mchide {1) the orign of dstinetive signalures
which deviate from o Maxwellisn velocuty distrimbion fumction
for both solar wind swons and clectroms, (i) an anderstandmmg of
the arigin anid physical processes of small-seale plasma woves
that age Freguently observed m the interplanctary medisn (i)
minielimg of thermodynamic evolulion of solar wiml, which
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could help us mmprove a delmled understandeng of mierplay
betweon the multi-scale nature and e obsorvad kmatic ealures
of the solar wind We present a review of the ahbove-mentioned
fopics it can be promising for presest and folare missions,

15:45 [I=2-5]

Observing CMEs and SEPs from the Lagrangian
4 Point: Scientific Goals and Detector
Requirements

Roksoon Klm. Jungloon Seough, Kyung-Suk Cho.
Sung-Hong Park. Eupn-Kyung Lim, Junga Hwang,
Donguk Song, Jeong=Yeol Han, Seonghean Chal

Korea Astromomy and Space Sclence Instie

Salar explossons such ss flages and coromal mass ejeetions
{CMEs) nffoct nod only the space aroand Farth but olso the
podar and  Rugh-lmiisde  regions, causing  magneiic  slonmns,
precapiiation of emerpetic partsches, and sosphene disturhamoees,
all of which can impact |unan asd modem  technalogy.
Fuarthermeone, & we expleae beyond the Sus-Farth system (o the
Moo and Mars, comimusous research and memitonng of CMEs
asdl the resulting particle acceleration in the solar coromn and
intemplanctory space, os well s the solar wind are crocial 1
prepare for amd mindmize potential hazards In this respest,
aobserving from ke lagrangin 4 (14) pomi prvades a
slgnificant advaniage in allowing direet observalion of the salar
weslern hemisphere, whach canmiot be seen diectly fromy Farh,
despate s magnetss Gehd bemg directlly compected o e Earth
In this preseniation, we define the scienbific goals of the L4
mussn relaled o CMEs and solar enongclic patiches. [In
adilsteon, we discims the deteclons, esxpoaally ihe  coimpact
cormuxgraph, and their specificaticns n:qujn;d: i ocheeve these
gusals,

16:00 [I-2~-6]
Selection of EUWV Channals for L4 Mission in
View of Deep Leaming Applications

Hyur=lin Jeong'. Yong-lae Moon', linhye Park',
Dave Lim®, Eunsu Park’, Harim Lee', Daell Kim'
'H:l'ur:e,l:' Hew Universiiv

KU Lewven (Belgium)

".ii'r.u'e.u Astronaan mod Space Sciedce Rstifae

W have seccssfully  demomsiratad the  misge  tsnslaton
amomp solar sabelbile mages. Fasl, we have gencraled solar
famside magnaiograms Gom STERED EUW observatsons by our
decp leammg models. We have wsed the image-to-image
translatien models Based of conditsonal penerative adversarial
nelworks, cg., PixZPix, Po2Pockild, and Poc2PisOC We have
showm that our artificial intelligence (Alkgenerated solar inrside



magnetograms can be applied W study the aciive region
cvolution over b solar surfasce amd a pan of the boundary
conditions for the coronal nageetic fickl exmpalations. Secomd,
we have compared i iranslaizons among the nine channels
of the Atmesgpheric Imaging Assembly (ALA) on board the SO
using the Pia2Pix madel. The moded sab 130, 1600, amd 504
A has the highed ovemge OC (097, Imterestmgly, they represent
copoal, upper  phobosphene, and  chromosphenic  channels,
respoctively. Thad, we have penembed solar UV and EUWY
mnages f[rom solar magnelograms. wakg 500 data ses by the
PixZPix model. MNew we are studvimg how to select ELR
chanmels for LA (L5) messsom m view of deep beasming
appleations. We  ocomidar several  combinations {eg.,
magn<togram, 195 A and asother) of FUY chapmels m view
of the gencmbion of odher oncs and the comstnction ol DEM
[diffrenial emssson messare). Finally, we discuss be easibality
of these camdidates For the L4 (L5 méssion in view of decp
beurming  applwations.

HRRET 3012

14:30 [I-3-1]

Development of the Concept of Operation Using
Army Maneuver Space Operation System

Se=Chan Song. Young=bong Jean
Republi of Korea Army Headquarer

Thee impoctance ol the space doamain i Rilee tomesirsal warfare
is mereasing day by day, The Ammy is developing the concepl
of operalemal management of the Ammy's manewver space

oporafion sysicm o carry Ml future-sreemied nalsary space
operafions. This comeept was developed by benchmarking the
mussion and cgupment of the LS SMIN (Space Missale
[efense Comwmand) ARSST [(Army Spoce !'hmpu.'un Teansh o
study amid develop the applicabie metbuds for the Eorcan Army.
As a fuiure sy, it owall presemi specilic plens for the
catabilialsise af a unal arsd g insalenn of 4 weapaons syElcm

14:45 [I-3-2]
Mational Defense Space Systems Consisting of
Mega Constellation in LED

Sang Sul Han
Aseacy for Deferse Develnoytaan

Manonal defense space systems for commmications and carh

ORAL FRESENTATION

momitoning conssting of megs constellation in Low Earth Orhin
(LED) have been gaimng worklwede mierest in recent. While
nod ondy lechnology  development but also invesiment in
commsreial feld are being made, isterest i national defense
ficld is incrensing and military only systems are bamg proposed.
Matsonal Defense Space Architectare (8NDSA) of the Unned
Seabes & ovalmbed msoa representative example of lesding n pew
space in matiemal defense, and im pariecular, 1l B encouraging
the participabon of many Unsted States  compames by
promting @ roadmap for phased carly foee deploymem usmg
proven commercial technology. In Koren, this kinds of systems
are also mewessary b secure shon-lerm schicvensms  aml
long-term lechoofogy  development for LEOD salellies and
natoas] delense space sysioms.

16:00 [1-3-3]

Start Full-Fledged Low Earth Orbit Satellite
Communication Service, Use Multi-Layer Network
for Miltary Purposas

Youngwan Chao, Yongwhn Lee

Flarmdn Sysiesrs

In Hb6, Starlink (USA) began the Bamch ol two st saicllibes
o imitisie @ broadband miemet service wsing low earth ocbal
coffimansestion salellites. and three yvears kater, One'Web (LE)
the sccond global low carth orbil salelle  commumicaton
company, kmnched six dest sapellsics, marking the beginning ol
fuall-fledzed spoce micmel senaces. Fach company condhcted fesis
ol vafios services sch s space internel, vados aonlorencing. amd
loT wing highespeed oommumication and low lalency thrinegh
lowcanth orbel commumicabon saifellles.

Subsequently, they have bauli satellite constellabions for global
services. As of March 2023, Starlink has 3462 active saiellines
i oy melmed orbit planes and OneWeb has 582 active
sateflites i polar orbit plancs

1 15 expecied that Starlmk and UneWeb, which arc operalmg
noamally, will begin full-fledged Korean seraces starimg from
ibe secomd hali of 2023

This presentabion proposes a feasible plan for establhmg a
love-eprth orhit satellite compmmscation metwsrk (hst cm be
utilired by the Korean military, as the ponimsuby service s
officially lsnched Through the esiablished low-eath ot
salcllite commmmscation netwoek, vanous malitary apphications
such as mulitary commmnication, unraneed serial vehicles, done
bots, military mlemet, and the hke, can be effectvely atflized,
simalar io fhe bow carih orbél sabellie commumnication services
i lhe Ukramian war.

15:15 [I-3-4]

Adaptive Optics Real-Time Controller Using High
Performance Computing Technology

BIERQEIPAE ME2M 13, 202344 AH 20
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Seonghwan Chot!, Bveongehae Bang®, lhun Kim',
Cowsnghui Jeong’

! Kovesr Astronomy and Speice Sclence laseitue
*Antfrichee, fnc.

Adaptive optics (AC) 15 a ihoology © comecl for the effocts
of atmwsphene hbulenes or optical aberrations. A sysboms ae
composed of 8 wavelion sensor (WFS) o deforpabds mirmor
(M), and o real-ieme controllar (RTC)L The RTC i responsible
For mcasuripg e distorisons m e incoming wavelront from
WIS and comtrocllmg actuabors of the I o comect aberations
of amosphere and oplicenl components. 18 works a5 a0 braan of
the A system Digaial Signal Procosor (6P amd  Fecld-
Programinshle Gate Admy (FPGAD bave becn tnditionsldly wsed
as an BIC platform It 5 ool casy fe (ind ond solove problems
in devebopmant and opemabion phases on these kmd off plafons.
8o we develloped the Ay RTC hased on Centel Processing Lnsi
PO platformn. W applead paralled congpating todmology 1o g
high speed compuistion, and PCle micfce with optics fibker o
pel high spocd data commumication and  low  lsmey. The
pretotype AD RTC we developed supports thousnads of Hz
perboimmiies for the aalife process fromm fecaviag WIS iirdge o
confrolling DM octostors.  DBecawse 8 provides  scslahle
perormance and bagh compatibdity o varsous kinds of WIS and
I il cm be applicd W mot ondy astronsmical telescope bal also
laser commumication, modical, and miliaey apglscalbors.

15:30 [I-3-5]

Development Strategy of Small Satellite Launch
Vehicle

Dongyoon Shin, Seonghveon Seo, Eunkwang Lee,
Sebum Chun, Dachyun Hwang

Ferfpee Aerospace fnc

Ferigee has been developing a1 micro space  lmmch vehicle
called *Blue Whale 1° gince 2015 Indtially, B%' ] wes designed
as & 2 wn veliscle capable of camymg a 50 kg payboad 1o 5040
km Hzme-synchronous aehil Challenging technologics such as a
eryo-composite ank and methane ORSC engine were cossidered
o realize high performance in such a small e, Howeva, o
altain more ecopamic feasibality and 1o respond to the demand
o larger salcllites, the final comfigaration bas been sel W have
p GTONW of M oton, and the first stage has been designed o
be measable. Also, a G ovele methane engine was adopled Sor
cost efficiency snd reliability, During this sesson, the key
design feafures, the realvmtion stdegy, and the ubuee launch
plans of the BWI1 are presented

15:45 [I-3-6]
A Study on Acquring Military Space Launch

30 Bull Kor. Spa. Soc. 321), Apr 2023

Facilites
Hyun Joo Chol, Kyeong Keun Kim. In Ho Seo.
Minji Bae. Ji Hee Yoo

Agency for Defense Developmenr

Laumching rockels inbo space, misming space launch facilities,
and nchseving supenonty in space requires ol of experise i
varions fighls. Location of the lmmch sife should med io
mememase harrds fom lmmcking ad its proparatson while s
geclocatbon  he  effective in lsunching o From the  sile,
Acoesabality, prolection from bodile altscks and seounty hould
also he considered as o0 military hase. Consderations on how
lo operate the lacilitics also noguines allenbion. While kunch
facilities that are opermted for sole military pusposes can be
consibared, tme ol cos fod traming sl recmiling persoang
for achieving oporationnl standard can be inellective. A mone
efficient approach, fcilities provided by the military and
rtaining awthonly fior planmg and approveng launches whale
wink thal requires expertise done by contraciors can be
consadered.

H1YEY Convention |

16:25 [-1-1]

Development of a Diagnostic Coronagraph on the
1S5: CODEX Progress Report

Yeon-Han Kim'. Seonghwan Chot’. Su=Chan Bong',
Kyungsuk Cho'?, Jeffrey Newmark’,
Mat. Gopalsaamy’. KASI-NASA Coronagraph Team

' Karea Asronomy and Space Science Instiwe, Kores
“Uatversivy of Sctence and Fechaologr. Korea
INASA Goddard Space ke Comier, 054

e Coronal Dagnostse Expemmen (CODEX) s a KASI-
MASA joimt progect 1o develop & dmgnestic coromagrph on the
155, which is desipmed o obain sipultssoous measaemeils of
the clectron demsity, lemperahere, and velocly usimg mulimple
filiers m the 2.5-10 Bs mange. The KASI is m charge of
developing the Might models of KAS] subsysiems; focal plane
sasembly (FPA)L flter whewl sssembly (FWADL and mechanism
contrd electronics (MCE) which comntmls the FWA and aperture
door of the coronagmaph, In Augusd NRE we bad completed
the fight models of KAS] hardowares omd delivered ithem 1o
the Goaddland Space Flight Center (GSFCE The KASL & also
respomsable for developing the CODEX control  elecironics



(CCEY, the fhght software, mnd ground opematmg softamnne. After
the delivery of EASD hard-wancs, we have contingoushy
sugpoted CONNEX pasemibly, infegration, and iest, Fecendly, the
COEEX Bunch was delaved s the middle of 2024, which was
onigmally plamned al the end of 2022, In this presentstion, we
wall mirochice meent progress and future plan.

16:40 [11-1-2]
Microwave Brightness Distribution and lIts
Varation along Flare Loop

Sujin Kim', Jeongwoo Lee®, Su-Chan Bong',
Satoshi Masuda’

! Korer Astresnarny and Spsrce Sofenmee insdtiiude
'.u'l-'ﬂ',.‘ﬁ.ﬂ'j' Instinie of Techrology
3'."|.',|;'m'.r Linfversine

We have saudied mscrowave brighiness dismbstion along a
flare loop associnled with X1.0 flere which occumed in JH3
Oeiober 28 The mictowave maps ane oblamed wilk the
Mobeyama Eadsoheliogmph (MeRH) &1 17 GHz and 3 GHz
and hard X-ray maps ase obdaised fom U Reuven Bamaty
High Erergy Solar Spectroscopic Imager (RHESSI. EUW
mages lrom the Admospheric Imaging Assembly (ALA) onboard
the Xalar [hnamics Cfhservatony (SIN) were also siudied for
the comlext. Total six peaks of the burds are countod danmg
microwave flare and a dominan] mocrwave soUce appears Lo
ke dymamically changing i3 position wathin a simphe koop
onented morbesoaih near the lmb, On the other hamnds, dunng
the first theee microwave (ux peaks. the dominanl souree
mppears i the south whike the Xeay source lwes in the northem
cnd of the loop, whale the other throe peaks show the opposale
trenel that the dommant mocrowave soarce i the fime of the
peaks appears in the noribem end while the X-ray source [ses
m ke southem ond of the loop. Based on the micnsity vanation,
we argie that the nonbem sounce is due o the precipiiating
hagh-cnergy clectons amd (he southern source 1% due e the
tmapped clectrons, and we disonss the possible camse of the
chonge of ibe nonthermal source possison danng the flare,

16:55 [1-1-3]

Long-Term Meteor Radar Observations of Upper
Mesospheric Winds over King Sejong Station,
Antarctica, and Comparison with WACCM
Simulations

Byeong-Gwon Song. In-5Sun Song

Deparment of Aimasphenic Sciences. Yonsel! Universiey

Long-term  characiensises of the homzomal wimd im the
misoaphire and lower themmospherne (MLT, 2 = B-100 ken)
over King Sgong Snwnm (K35), Antarcisa are mveshgated
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using recent |S-year {2MI7=2021) meteor midsr ohservations
Thie amplasde aml scasomal vanabiliges of the observed MLT
winds s K55 are genenally eonsistent with he well-csishlished
climaiology al Sonbom Hemesphere bigh latitudes. The shor-
peniod oscillations {perods of 2 bours- 10 days) of ke MLT
wimils, mclislmg aimosplene tdes and scveral planclary wave
compiments (such as quasi=2s, 4, 6, 7, ond eday waves), ane
examined for cach momth To myvestigaie the hoag-penod
owillations {penieds > 2 menths) m the MLT wands, speciml
amalysis = conductod wang the monthly averaged wimd daia
Anrual and semmannuoal oscillstions of the horwontal wind ame
disimet below and above = = W ki, respectively. The lomg-
term tremd ol the obsoved somal wand s estimated using a
miuhiple linear regression madel. Statsnaally sigmficant posine
tremids of the wonal wind appear above = © 90 km m huly, with
o range of 0508 m s vy To undorstand the cbserved MLT
wined drends, the gravity-wave drag (GWIN in the MLT region
15 estmiabed from the mctoor radar observabions based on ihe
matrix-inversion  method proposed in Hocking  (2005), The
seasomal vamshility of the long-torm mond of the sonal G
in simiker to tbat of the zonal MLT winds, especially above =

o km, umplying that the positive sonal wind tremds a July
are mssocipled wilth the positive zonal GWD rends i the
seasom.  [he wmil ohsemations using the meloor mlar ane
compared with the specified dynamics versson of the Whale
Almesphae Conmumily  Chmale  Model  (5D-WACUK)
stmulntion, The ohserved enstwand winds pear the mesopase
i winter are ol swell reprodhuced by the WACCM. In addigon,
different stnsctares of the shorl- and long-pemod companents of
the MLT winds m observatem amd smulation will be dsoussed.

1710 [i-1-4]
Determination of Three-Dimensional Parameters
of Synthatic CMEs by Deep Leaming

Hreonock Na', Yong=Joe Moon'”

' Departmenr of Astronamy and Space Science. Kiung Hee
Lifversity
*Rphoad of Space Research, Kk Hee Universiny

In thes stdy, we presenl a new method o delermine 1hrees
dimenssonal parsmeters of coronal mass cgections (CMEs) using
convalulimal noural network (CNN) metheds, 3 commondy
used deep leaming algonithm in msage recognation. As the firs
step, we apply CNN medels o symbetic CME dmages. A
symibetic CME inage & generaied by a full ige-ercam cone
masbel lor given tThree-timenssonal paramcters {rachal haghi,
anpular width, stitude, Bongitade). The CNN msodels ase
developed based on YOG network and Resadual network. We
generabe 301000 symihetic CME  images  with  differeni
three-dmcnssoral parameters: 312,200 for trammg. 39,100 for
validation, and 39,100 for fest, For the et detmsel, we estimate
road mcin square errons belweoen hree-dumersiomal pasamiclers

BIRQEIPAAE MEIM 13, 202344 4F N



ORAL PRESENTATION

ol the test damset mid those from CNN modele. The best resules
arc 04 K, for radial hegh, 2,37 for angular width, 48" for
latitude, pmal 1.5 For bonginade. In foture work, we are applyving
ot model o SOHVLASCD CME observainms.

17:25 [II-1-5]
Statistical Analysis of Magnetosonic Waves in
Plasmaspheric Plumes

Tun-Gi Han, Kyvung-Chan Kim

Peparmment of Asranamy and Space Science, Chungbal
Nariana' Universior

Mapgnetosonic waves, also known s cqustenisl moise, are
whistler-ponde emissions distribated pear the Eanth's magnetic
cliestor betooen the proton evelotron froquency and e kv
hvhrid resonance frequency. 5o far, mach effort has been
devolad do amproving oaf understasding of ther origin ansd
characiensiscs mside and owlsile the plsmasphoe, owing o
thetr poteitial fmole n seaflering enengetic ehotmons amml prolons,
In comtmst, iheir charsclensiis in plasnosphense plumes have
ol Ben mepontiad vel. Dn this study, we, for tbe fiasl time,
statistically invesligate magnoiosonic waves 10 the plasmasphenc
s based on the entine imson poiod (the year 2002-201%)
of Wan Allen Probes A amd B Simisbeal resulls showe 1bat
magnciosonse wives are observed in planss with an ocourmanos
rle of =~ 20 dopending on goomagnetic adiviey. Ther
mrphibale and wave nonmal anghe are detnbsled wah @
average of =40 pT amd B4°-ER°, respectvely. Inoreased
geoimgnet activity enhances ihe amplitude and the matio of
plasma [reguency o lectron cyelotron frequency. In addition,
approxiinately B0 of all sclocted magnelosodic wave cvenls
are obecrved simultaneously with the plasmasphone hass, whach
5 known b be most effective m scollering eledfrons in the
plume.

17:40 [1-1-6]

Development a Two=Dimensional Regional
lonospharic Total Electron Content Prediction
Model Based on Deep Learning Approach

Se-Heon Jeong'. Woo Kyoung Lee'. Socicong Jang’,
Hyosub Kil', Jeong=-Hean Kim', Young=51 Kwak™*

' Kovesr Astronomy and Space Science lnstiture

K yuig Mee Unfversdty

*Appled Physics Laborarory, fohes Hopline Universiry
Yoniversty of Science and Technology (UST)

The Global Navigation Satellite System (GNSS) provides sotal
clectron conlent (TEC), an esseniasl pammeter for undersinnding

the jonosphere  phensmenon.  Given  the  impact of  the

ponoplsne on communcations and novigalsn sysiem, accurls

32 Bull Kor. Spa. Sec. 31), Apr 2023

anid Emely TEC prediction is crocial This siady pmms o
devebop o decp leammg moded  for prodicting e regional
icmospherie TEC map in the vicinity of the Korean Feminsula
(200405, 205 -155E) for the nest twenty-fous hours
using curvidution bong short-derm memary (Cons] ST end
LSTM techmigues. We wse TEC maps generated by the Deep
Comvohtional Generative Adbversanial Metwork = Potsson Blonding
model (Joong et ol 2022). The raming daty range from 20402
tir 2018, the test penod 1= sel 1o J01% We congare The moded
resifts with ohacrvstions 1o cvaluate e prodetion model's
performance.

16:25 [I-2-1]
Slithess Imaging Spectrometer and Overlappogram
for L4 Mission

Fyoung-Sun Leg
Soou Mariona! UDniversity, Kavrea

Observations frven vanioas perspectives of the sun and space
envarommend are neocssary for forecastmy solar activily and
spage weather changes, Recenily, the importance of missicns
plocing satellbes at tbe L4 and LS posatbons for observation e
heen highliphied In thes presentstion, we mireduce & slitbess
imaging spectrometer m the EUY wavdlength mnge and ws
anabysis meihod called overlsppogram as o cmdicdate instnement
o b installed o o salellite al the L4 position. The slikess
imaging spoctmsmelor can provede both imaging amd spoctnem
data over an extended Feld of view smmualiascousty, albowimg
for abscrvalson of a lange arca with a fosd lme cadence. Thas
schvaninge can supplement the drmvhacks of e resolunos and
lismited POV, whach are comsidered shoricomngs of comvamiomal
scm-based maging spectromelers, and is sailable for obinining
spectioscopic  oheervations of  ll-sun solar  setivity sl
developang solar activity forecasting models. However, since it
18 @ shibess speciomcter, it has lower spectral resolubion amd
spatial resolateon than previcus mstruments o onler o oblan
images of the full sun. In ikis presentation, we will by
introdisce Tecent spoectrometers amd compare the advantages and
dissdvasiages of shibess unaging specironscters, We will also
dimcuss the pomis where the shidess magmg spoctromeler 1s
needed for the L4 mission

16:40 [-2-2)
Deploying a Solar Magnetograph for a Futwre L4



Mission: Objectives and Reguirements

Sung-Hong Park, Kyung-5uk Cho, Eun-Eyung Lim,
Donguk Song, Jeong-Yeol Han, Seomghwan Chod,
Boksoon Kim, Jungloon Seough. Jungs Hwang

Kovea Asromamyr amd Space Science Instiiure

The Sumn-Farth Lagronge pomi L4 lies im the Earh's orbit
aroumd the Sun at G degrees ahead of the Barthe As 14 & o
gravilabisnally slable poant, ol can be wsed as & kng-lcrm
parking kot for spacecrafis to carry oud unimermupded solar and
heliosphenc obsorvalsons. In parbcular, an maging msinmmend
from L4 is able to cover the Sun"s regions in ils fiekl-olview,
which posscss a high poboniial jo produce  Earb-dmected
cnergeiie particles. Taking into secoumt such umique sdvanisges
af LA, we stsdiad wheit kel of scwice can be done with &
solar magnelogmph amang Lo obtam Aill-disk mages of the
phatasphenic magnetic feld vector with a spatial resolution of
= T s and a cadenoe of = 3 min One af the key scomeo:
topecs conssdered &5 bo andersinnd  phiysacal processes  lhad
pencrales energalic paficles n the solar almoesphere and dnves!
cinfines their transicnd ejection ingo ke I'ulimq'hﬂ'e. mmabyring
the chamctoristics and evolution of te magnetic Geld m their
source and backgroune] regiems. The capahilities and practical
applucation of the magnclegraph at L4 wall be sl disoussed,
imclsdimg 8 sterevscopic renosul of the FR0-degree nmbaguity
in the omentation of the wansverse magnete Geld hased on
multi-viewpnint ohsemvations from other Lagnnge points 1.1
and L5

16:55 [1-2-3]

A Review on Pointing Stability Requirements and
Attitude Control Implementation Tachnology for
Large Space Telascopes

Hong-Bae Kim
CFD of Dexerops Teohnology

Unlike ground obsovalion salcllsies,  space lchewopes  (hat
ohsemve deep space is required long time exposre {3001 (00
see) under extremscly stable pointing stability (200 Malli-arc
seconils)

With an analysis of ponting slabalay roquarensnl: for space
iglescopes such a5 Supemovs Accleration Probe (SNAF),
EUCLID uider development al ESA, and Solar  Dyisfies
Chsenmtary (ST} that was pat it ochit im 2000 ond s still
in operalbon Afiude contral technologies te nabize very hand
reduiremenis are reviewed,

17:10 [H-2-4]
Mission Design Considerations for a Sun-Earth
Lagrange Point L4 Mission

ORAL FRESENTATION

Jae-ik Park'. Moon-lin Jeon', Donghun Leef,
Sung=Woo Kim'. Jungn Hwang®, Kvung=Suk Cho®
'Korea Aerospace Resesrch stinure

*Wareu Aerespace Universiy

Y TelePIX Co, Lad

"Worea Astropaany aod Space Science fnstiture

TThis sy examines the missaen dessgn comsiderstions for a
Sun-liarth Lagrange poinl L4 messton. The L4 Lagrasge poml
1% a slabde positivn in space where the gravialsosal Forees ol
two large bodies, such ns the Fagth and 1he Sun, balance ench
other and allow o spadl olsjeet o mantain its poesition relative
fn them. The L4 is ome of the five Lagrange points im the
Sam-Lasth system. It haz been considered a umigue place for
observing solar sctivity and the heliesphene  environment
comimmsly and comprebensively. In this soody, we investigated
amel analyeed existing nussion desagn coses for the Ld and [L5
poants. We also exammned Korea's fiost hinar orbaier, Eranari’s
buz system, and the possibilty of wing Konm'™s nexd-gencration
latimeh vehsele for the L4 mmssion desagn. We expedt that oo
resalis will provide vobashle nsights for conducting & Feasihility
study and designing o sdetasled plan for the L4 musson.

17:25 [n-2-5]
Dynamics near the Sun-Earth's Fourth Lagrange
Point (L4}

Jinsung Lee, Jaemyung Ahn
Koread Advienced Institte of Sclence and Technologr

The Sum-Earth 14 regiom is a dynamically complex anea of
spoce whae ganatatonal T Trom the Sun and Eanb balanee:
out, creating a sahle poinl m space. In reoonl vears, thas regsn
has gaimed signifbeamt interest dus 1o e preseme of matual
objects, such ps aslerosds and dust, as well ps the placement
apaceerall. This paper provides an overview of the damamics
of matural and antificial obgects i the vicmaty of the Sun-Earth
L4 region, We bhegin by discussing the chamgienstics of (ks
region and the fctors thal contmbule 1o ol stabaliy. We then
explare the bebavior of nsturl objects in thas region, meluding
thewr orhits, polential colbisons, and the ellecls ol sols
radiaticn pressure. We slso consider the challnges associaied
with navigation 1o the L4 regeon. Fmally, we discuss the
implications: ol these dynamies for fulure space explogaon and
sonmlific mussioes. We haghleghi the mporionee of ursdorstanding
i behaveor of nstural and aralficad ebjects i the Sun-Tanh
1A region for spoce situational owareness, space wheiher snd
lor optumiang the design of fisture spacecrall and misswms.

17:40 [n-2-8)
Pre—Feasibility Study of a8 Sun—Earth Lagrangian
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L4 Mission
J. Hwang'?, K.-5 Che', E-K. Lim". J.-Y. Han',
8-H. Chad', J. Secugh', R.-5. Kim', 5.-H. Park’,

¥.-5. Kim', .-D. Sohn', J.-H, Baek'. Y.-]. Moon".
I. Seon®, K.5. Ryu', C.-H. Lee®

' Kovesr Asrranomy and Space Science lstinme
'IE-':I?-'I-?FEJ':'F off Sedence aod Technology

"'R'l.'l.'.'llu.- Mew Undversiry

' Koresr Advanced fnstinece of Science and Technology
*Kares Areospace Tndusiries

It s expoctod that o Sun-Banh Lagrangian 14 misspon will
significanily pdvance heliophysics. science, mmprive the capabality
of space westher foreeasting, snd extend space wenther sudics
far beyomd near-Eanh space. & pre-Feassbility shady comdusied
by KASH in 2022 wdentified several key issucs amd puidelines
that will need o he comsidersd in 8 more detnibad Feasibility
audy of the mssson. The recommendations and  gundeline
provided by the pre<feasibibity study could be usad & o starfting
pobmt for the more detsibed mam femsibiliny study, which will
be conducted over lbe mext throe vears from 2005 1o 2025
During this fime, KASI and s collshomtors will further
imvestigaie the techmical and fnancsal feasibility of the misshon,
refine e sciendific objeciives amd requirements, and develop
a detailed plan for exceuting the mission. In thas alk, we will
bescily mirsduce the man esubts om e pre-fesibility study,
and discuss how 1o implement them m the main Feasibility
study o cnsure the success of a Sun-Earth Lagrngan 14
mission led by Konea,

16:25 [l1=3=1]

Mormal Stress Redistribution in YWheel-S5oil
Interaction of Lunar Rover due to Grouser
Tip-Induced Soil Remaoval

Viet Dinh Le. Yalin Lim, Pierre Anthyme Bahati
Palchal Urlversite, Dbveleon, Souwsh Kovea

The whoel-soal mictocisn model, assocaied with cnpincl
mdels, b5 cneeml i (b design of autonoeeis e rovers. The
lugged wheel & frequently used m rover design and has been
dudicd m boorcikal and  expenmenta]l mesdels by mumy
rescanchens. Elfect of wheel grouser tips on shear displacemseni
and shesr siress has been comssdered amd  investignied

3 Bull Kor. Spa. Soc. 321), Apr 2023

previous rescarch However, redistnbanion of nommal stress on
i whoel when the growser tip removed the soal m the emire
contawd arca i front of the wiweel sull lesves a gap in the
tema-nechanies fichd. In particulas, this contact area is signalicam
bocause it determines the distnbistion of normal stress, the entry
contact angle, snd the stamiag poant of ke shear displacement.
The wheel convex pan smd grouser tip are infloencing [Betors
i e entry comlact anca Adso, lbe eflect of the grouser tp on
this coniact arca depemds mode or less on the wheel comvexiny,
In stody we developed an improved wheel-soil interaction
maxde] hased on the redssinbuizon of the pomal siress appevach
arkl soviral prossmc-smkage copineal medels. Model vahidaon
wirks well compared o the well-keowm resules investignied by
Ding (2015). Several parameters required for the wheel-soil
model are altanad by performing o sangle-wheel test. A
reasmable companson  between  simulsted ond  expermment
models can be obtained with consideration of shppage,

16:40 [-3-2]

Active Space Debris Removal Mission: Mission
Design and Trajectory Optimization for Protecting
Orbital Service of Low Earth Orbit Satellites

Jin Haeng Chol, Chandeok Park
Yonse! Universiiv

This shady presents the mission planming amd trajectory design
for the MActive space Debais Removal (ADK) mission. [n revent
wvears, the nomber of space debns in Low Earth Owbat (LECH)
has been rapdly mercasing, which jeopardizes the sustaimablbe
s aof space environemenl. This sudy aims o effectively protea
operational satellites by actively removing space debris thal
pose cellision threats 10 LD stelliex (eg. KOMPSAT,
STSAT). Targel debns are carclully taken lroan the NOREAL
catnlog and are prioritized according o the criticality crilena
that comsider ke orhital Lifetime, collision probability, nd
phvsscal propertics af debms. The trapectory design problem is
formulated as sn optimizatson problem thal nenimises the total
velocily imcrements msed for the tramsfer o larget debms
Lambert’s problom amd  Hohmann-type lranslor ane wsed
compubing veboeily moeroments, and cvolulsonary alponithaes arc
used to obisin optinal gpeceerfl mjectones salisfving the
mission constraints. The propesed AR mission planming end
removal  trajeclory  oplnaiaons o demonsimaled — with
representative examples. Accomuding 1o preliminary sumerical
expermeis wilh simple dvnande mwdels, o approach can
remawe seven picees of debns with o velocity increment of less
than 2.5 kmv's. The BAAN dnft cifect ums oul 1o sobatastially
reduce wotal velocily merements. The overall sumlation resalis
indicaie ihat a carclial and sysicmalse missiontrajeciony design
15 critical i increasing the efficiency nnd reduocing the cost.



16:85 [1-3-3]
System Monitoring Data for KMTNet 18k CCD
Camera

Sung=Mok Cha, Chung=Uk Les, Dong=Joa Les.
Dong-Jin Kim. Yongseok Lee, Seung-Lee Kim

Novea Asrraneay and Space Science Taseiune

We necord and miilize vanious daln to monzlor 1be siatus of 1he
1Ek CCLY camera amd the obsarvalion syslem m KM TRel The
dats have hoen collecied smoe the mstallnson of KM TRet, and
lomg-termi hacalth histones have boon accumulated Gor cach pan
of ke OCD comera systeme To check the comsisieney of CCT
perlommance and  characlonsices, converssim gans and  noadine
motse  are measured  weckly wang dome ol data The
measurcmeni @nd monitnng of lineanty amd olher [eatures are
coidncted. For systém maienance, we nivond the poessaire sl
lemperature msule the CCD Devar, as well ax the status of the
CCD eonler operation. In addition, the sams of e OCD
controdler, lempernlarehamidiny  menke the equupment fosom,
and power memitoning logs for PO and U5 ane sililised,
Smmee ol EMTRA systoms are operaled overseax, there are
VANOUS Tesimcions on maanknance aciavity, This preseniation
will miseduce how BEATNG sydan momicemg deta ane ulahissl
in practical mainlenence

17:10 [1-3-4]

Strategies for Astercid Frozen Orbit Design
Subject to Dynamics Incorporating Solar Radiation
Pressure Models

Jinah Lee. Chandeck Park

Deparement of Asraamy;,. Yonsed [iadversin

This study presents (1) omalyses on solar radiatien pressure
(SEI) tmadels For asterodd probss aisd (20 b associaled frogen
orhit design under SEF and sonal effects. Asteroid explomation
has been stesdily developed for the purpose of discovering the
svrel of the Solir System and venlving space lechnology.
Umiweancd shapes and smaldl sizes of asborosds underline the
mporiance of amdyang ilsesr dvnamical ervironments before
explomtion, Recogmiring thal SKEP i a significanl source of
isturbameeipertarbation affectng asteroul probe moteons, we
first menouloee somwe represeniative SR models and envestigale
which one suits for a bong-lerm propagation near sstermids,
(mly gmalpnle SEP models ore consadered, ss enpirical omes
have beem primarily developed For satellites on low/medvm
Foarth awhit. Compuiimg time or compaloional losd shias
imsigmaficant variafion peross different SKP models. Based on
these mnalysis, & ffoeen orbil = desageed with 8 selecied SHP
madel. Frozen orbil studies wills SRE typically consider the
cannon-ball moded, which docs ol account for  dilfusing

ORAL FRESENTATION

reflection. The underbving idea in this study 15 B spproximate
the scloctod SEP modd w a cosmoi-ball mode], and 1o comvient
the coordimaie frmme imo one that hest saits the approximeation,
The propesed dea 15 applicd o designing ibe fromen orbal of
104 Ganymede whose semamajor axis 15 182335 km at the
il epoch. Mummenical exponnxmls resull m 65068% roduction
in the menn vanation of cocentnicity. Smoe the proposcd [fosm
orbai has small vanatson of orbit elements, i s sudable for
servimg as ke mifinl ol lor o long-lome propagatsim of
asterond probes,

17:25 [ll-3-5)
GK2A P-OBT Drift Set Autormation Design

Junghsyun Lee. Hyunkyu Shin. Sungsik Huh,
Sangcher] Lee, Chealhen Koo

Korea Avrosmrce Research and fnseirene

Acomrate time recognition of satellites s required for the precise
arbat ond atirude determmnation, maging sccumcy, etc In ik
cane of GKIA, recognizing imse in the saicllite is called OBT
{(m Beard Time), which s required symchronizing with
Universal Time Coosdenated (LTTC) dbse 10 OBT time dnft. The
dnit should be predicted m groamd station and uplinked (o the
salellite. Prevaously, the prediciod dnfi valse is detcrmaned
iuslrvely by engmeers. Then GR2A caloulate P-OFT with
ORT and the received drift, which is cossidered UTC, In s
shady, an automabion algomthm for the ORT dnft sel calewlation
was developed and applicd e GKIA operation abowl 1 vears,
which gonerate reasonabde resulls.

“This reseaach was  suppomed and  perfoamed by GEO-
ROBAPSAT-2A Metcorodogacal  Mision Oporalion  program
fanded by Matiomal Meteorobogical Satellite Center (NMSC),
Korea Mewomlogieal Adnansiration (RMAL™
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Intraduction of 4th Space Developmant Promotion
Basic Plan and Establishing Space Exploration
Roadmap
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09:40 [H1=1-1]

Assessment of lonospheric lon Valocity
Measurements from VIPIR/Dynasonde at Jang
Bopo Station, Antarctica

Hyuck=lin Kwon', Geonhwa Jee'”,

Young-Bae Ham'*, Nickolay Zabotin®,
Elmngmp |J:|.-I ". ]iun:ml. H'I'HI, T&rn:n-rz Huﬂr!l:l!’

| Koves Polar Beseanch fnstitute
Lt iniverstir - of Scienoe mnd Technalowy
*imversine of Colarado. Bowlder, Colorado, L5

Since 2017, Korea Paolar Rescarch Instnute (KOPRI) has bom
cperated an oposphene mdar system called Verical [ngidence
Pulsed Bemosphene Hadar (VIPIE) equepped wath Dynasonde
nnalysis. &1 Jang Bogo Swmmon (TRS) The two-dimenssomal
plasma veleqly ix one of the wiospheric paranischers obtained
from the mdar. We compared measturements of pnosphenic
plasma low over JBS, made by VIPIR with simultseos
chservations. ol the Doppla velocty oblamed from SuparDARN
HF madar af Dome C When we conspared plasma velosiiies on
the boreonial plane, somal velooly showed a posalive relation,
while memdional veloosty revenled a very poor relation, The
dlTernerme . doc lmisation of SuperDARN obscrvitions, bocaise
SuperlPMABEM obscrved ondy  lme-ofsight (loes) darection. In
ceder 1o compare magnitude of s welocitics, we projected
tw-dimenssonal Borrontal plosma velocsty by VIME onto the
onc-chimensional I-es direction of SupaDARMN, The nesult
represenis reasonable agreensend bolh fwo measarements, wath
correlabion  cocllicsmnl close o D6 We found also, the
cirelation cocfficsent incrensed & the peonagnetic condition
enhanced from quict 1o distarbed. Based on these resulis, we

36 Bull Kor. Spa. Soc. 31), Apr 2023

suggest thot the mewvements of small-scale plosmoids follows
e bwpe-scale wommsphone mwoboms and dus eedeney s
enhanced with the level of geomagnetic distarbance,

09:55 [Im-1-2}
Effect of Radiative Relaxation on Intensity=
Vealocity Phase Difference in Umbral Oscillations

Kyeore Lee, Jongohul Chae
Seoed’ Norlongl Universice

We stwdy how mdiainve relaxcateon albects the phase difference
hetagen ingensily and welocily vaniations i chromospherie
umbml oscillations. We use a smple anadytic solufion wiih a
fixed cubedf frequency 1o estimate the relaxation tme from the
observed phase difference. We messure the  intensity  and
velooity samations from the spectral datn of the Ha and Nal
Imes ohtzined with the FISS, We find that shorter relacaizon
i Jeads do larger phase difference for all froquoncies. The
Ha ling shiws shorer relscwtion fime than the Mal line,
inchealng stronger mdmtive nelaxatien o somspol  wmbre.
Large phase dilferences beyomd =) degrees can sppenr as
dowmward wave propagatim, Cuar results suggest thal agparent
domward propagation is more comimon in Ha than in Nal duse
1o radiative relacaiwn Fariber works with reabistic . (T
frequency are needed 1o anderstand oar finding better

10:10 [=1-3)

Dynasonda Observations of lonospheric Polar
Holes under Quiet Geomagnetic Conditions at
Jang Bogo Station, Antarctica

Khan-Hyuk Kim'. Dong-Hee Kim', Junho Back',
Hyuck=]in Kwon®, Geonhwa Jee®, Young-Bae Hamy',
Changsup Lee, Jeong-Han Kim?

Vivune Hee Universite, South Korea
*Karea Folar Research fnstfmire, Sowdh Kovea

Noticeae F-region clectron depsity (NmF2) depletions were
observed m e wintermighitime polar cop ionosphere durmg
solar miminmm from ihe Vertical Incidence Palsed lonospheric
Radar (VIFIR) wiath Dhnasonde analysas al Jang HBogo Station
(TRS) in Antsrctics. We foous on the Faegion depletion evenls
{known as polar boles) following a steady quict condition that
is defined wath Kp values = 14 dunng & h. 45 polar holes
were ddentificd by JBS VIPIR Thmosende (VDY m 2009 All
of the evenls staried over & wide mnge of nightside mapnetic
ol mme (22-05 MLT) with a peak oocurnonee at 003 MLT.
VI mensured exponentinl Mml2 decrense m the mghiside
MLT = 19-2.5 br) sonc with c-fold decay time distnbubed in
the range of 0.5=4 hors before the onset of o pnlur hobe. The
e-lolling tmes decrease alemg e longrede froen dusk wewand



midmight. The honizsmnial won drifl velocity (Vi) estimated from
WD nemctinically gocs down from ~ P m's at 18 MLT o
~ [0k m's mear magnetic madmight, and the NmE2 is depleted
w8 Wiy degienses pricy o lhe polar bole formstion. Thas posstive
correlation hetween NmF2 and Vi, implies thal the electrom
dermity depleton 18 duc fo slow antisinwand plasma coavection
m darkmess and in the shsemoe of an jomimbon soarce. That

i5, the plaiva densaty depletion m the polar F2 layer s dmectly
related 10 plasma ressdenee ime m the mghitime MLT sone m
the absence of wmeawnsoimas and under quict goomsgnetic
comditions.

10:25 [HI-1-4]

A Statistical Analysis of Wave Characteristics
bebween Storm and Non-Storm Periods of
Mid-Latitude Pcl Waves during the 24th Sclar
Cycle

Jaeyoung Kwak'®, Junga Hwang'”, Joehueng Park™,
Jiwoo Kim'. Hyangpyo Kim'

' Kovesr Astronormy and Space Solerce Instinde

!Ia-p.-r.-:.-mw o Astromarny ard Seace Scfence. Lirhersi of

Srfence ad Techmolony
* Deparrment of Astrenomy, Smice Schence and Geologr,
Cherraraier SNetdornd Dnfversdne
“Soace Research fnstiwee (TWEL Gre., Awstrls

Pel puobations {or wives), shich can be detecied al nid<latisude
promnd slalsons, are known e onginate from clectomagnetic
il eyelotrom (EMICH waves generaied al the mng cusend
regiom. Many stodies have been camied ot b discover how the
wives change their properties dunng propagabion. However,
fow studics have direcily compared the charsctestics of Pel
palzstioms duming storm sl pon-sicom pericds using long-temm
pround-hased dala. In thes shndy, we comparcd sloeme-related
and nem-stormrelated Pol pubsaivons detocted a1 o med-labsle
ground sintion (BOH; L=1.34) We found that Pel pulsalions
thai cewmed Junng pon-sioam peneed Bave a shamper peak in
ihe bocal fime disithution of the ocourrence rate. Additionally,
sirm=related PPel pulations tond 10 have higha reguencies
and maore Befi-hasded polanizations (LHPY when the pelacesd
soem is more infense, Also, Pel pulsations detected duaring
nom-shimm porsisd lemd te have Inoquencics conoomraled aroumsl
-1 He The fraquency of the two groups secins b be clearly
separated. These resalls sxgpgest that stonmenelated Pl pulsations
may have o more dvere moge of spatiof sources.

10:40 [N1-1-5]

Investigation Plan of the Degree of Linear
Polarization of the Solar F-Corona on the
CODEX and the Total Solar Echipse

ORAL FRESENTATION

Heesu Yane Su-Chan Bong

Karea Aaremamy and Space Sclerce Insrfnne

The degree of limear polanzation (I of the solar F-comona is
ape af the most pootly understond preess of the Sun I this
presendmtion, we show dhe possibility of measaring Dy wsing
flier chserations From the Corosal Diagnostic  Expenment
(CCHHD), o wiell s the imagmg=spoctropolanmetne shsenations
dismng ihe iotal solar echipse (TSE) of 3024, Comeciing ibe
resaalt of the CCHHEY, and the TSE 2024, we con weveil the full
rachal distribution of Dy, whach has mot been investigated yel
IF o observalions ane successhal, we will be able o apdate
cumrenl radial distnbution mesked of the Dy, which was developal
hased on mamy assumptions. Morcover, the resalis wall provide
cracial information on ihe shape, compesition, and distribution
of the F-corona,

10:55 [In-1-6]

Chromospheric Umbral Oscillations Driven by
the Subphotospheric Resonance of Fast
Magnetohydrodynamic Waves

Juhvung Kang'. Jongehul Chase', Kvuhyoun Cha™,
SonsAng ]'-’.:J.np:'. Eun-Kvung Lim*

! Seoud Narforald Unfversity

"Bay Area Enviroamental Research Inseinuce

Vtoekhend Martin Soder and Astroplpslcs Labonrony
Karea Aaromamy and Space Scieoce fnstitae

Intersity amd welwnly osallsions are the mosl  proousent
chromespherne  dynamical phenomena | sumspol  usmbrae.
Revcent ohservational  studies have pmid 10 ther  honzsstal
patterns seross the magnetic fickd, but their phywical pature and
ongn ae =hll chisave. Hore we show that the chromosphene
umbml oscillation patierns of slow waves mre doven by the
suparpostiion of the soveral resonant maades of st body waves
in the subphotosphere. The made] sucoesiully neproduces the
observed  patiers. According 1o our model, enly 8 few
low-order modes can be tapped i the umbea by the efloct of
the catofl wovenumber, amdd this effect is idemified in the
abservalon. The subpholosphene st pesonanl waves mbenl
their pattems to ihe chromesphenc slow waves through the
fast-to=show mesde comversson proccss. Uhir mscasch shaods light
an the subphotosphene scismalogy in the sumspols in that we
can afer the unobservable amosphene condition froem the
observed chromoespheric ascillatson pattems

11:10 [m-1-7]

Proposal of a New Method for Estimating
Mesospheric Gravity Wave Activity Using
Specular Meteor Radar

BIRQEItAAE MEIM 18, 202344 48 37
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Hosik Kam', Young=511 Kwak'®, Tae-Yong Yang',
Jeonzheon Kim', Jaswook Lee™

! Kovesr Astronomy and Speice Sclence laseitue
*Universdty of Sclence and Technology

Tee specular msetoon radar (36.2M, 124.1°E) operated by KAS]
ohscrves The expomonbial decay o under-dense mcleve Eranls
entering 1he Farh's atnwophers gt aliinsdes of 20-100 ko The
dilTuston coclTiciont can be estrrated from the docay tme, and
the diffusson of meteor tmils s songly indleenced by the
pressiare and lemperatire of he ambre backgrousd atmosphorne,
fellowing anshipalar diffusion. Additosslly, we propose using
wemperalune peurbations as a proxy for almosphenie grasvaty
waves to msess the activity of gravity waves in the mesospherg
andl boweer ihermeosphere (MLT) regon over the Koecn Pasmsula
bascd on perturbations o the dsllision cocllicionl In this sdy,
we will propese & new metbod 1o infer the activity of gmvity
waned. We derive e pertirbation of the diffusion cocllieien
by suhimctmg the hackproemd, snd then we can essily. exnmine
tha activity of gravily waves m the altitude nge of 8595 km
ns @ single baver, secording 1o scason sl bocal time, This will
help b0 inercase ol usderstanding of almmosplene waves i e
MLT region of Korea

11:25 [l1-1-8]

Verification of the KIDARIM Model's Prediction
Resufts on the lonosphera over the Korean
Faninsula

Jeong-Heon Kim', Young-5il Kwak'?,

Se-Heon Jeong', Daekyu Shin®, Jongveon Yun®,
YongHa Kim®

! Kovenr Astroviorny g Soece Scfence fosilime KAS
*University of Sclence and Technalogy, UST

'I'_'i,'.h:rre Envirenment Labaratory, 5FLah

YRorea Space Wewher Cemter, KSWE

‘n‘.h-:.lra.ﬂr:wr:ll Natfovun” Dlomvessine, AT

The iomesphere eovimommeanl over the Korcan Pemmsula, whoch
5 localed s middnimsdes, s inflenoed by sanous encrgy
sotirees, Alsa, 1l s a8 reglon whore smosphone stonms exhabl
a hidirectiomal pattem (positive  oe negalive  storm) when
genmagciy sioams ooonr. To pradict the od-latineds sonosphoans
charncten=tscs of the region socurmiely, the Korea lonospheric
Data-Assimibation Region Model (KIDARDM) was developed
wsigg dnts assimilaton techniques. Thas maode] is divided into
three  pamss  dain assamilation  (IDAAD pan,  cxtrating
ianuspheric drivers (TIE-GOM), nnd ionospheric prediction part
using the Kosea lomosphere Prediction Model (KIFM) mode]
(Kim et ol 2022) with o | deg (Iat#ede) <0 deg. (longitmde)
=10 km {alivtede) mesoluison. In i final predicion sage, the
EIPM ulilised the optimal imieal condhtion generated from the

38 Bull Kor. Spa. Soc. 31), Ape 2023

dnin pszimilsteon pant & the model’s ksl feld As the
prodiction. progresscs, e thomal wind  infoematon denved
from the TIEGOM model s nudged every 13 mimutes, In ihis
stady, we present the perfornsmes cvalution amd validstion of
the KIDARIM model, We compared amd analyzed VTEC
abscrvalson data from the Dagoon regeon of Seuth Borea and
iomisphenie datn (Amd 2, hmF2) from Okinawa ond Kokobumji,
Japam, aml cvahested ibe perfomases of the KIDARM and
IRI-2016 maodels. The KIDAKSM model outperformed the
TRE-200 6 ol by agprosimately 52% e terms. of daily sverage
VTEC pool mean square crmor dunng queet space  wenlher
conditiens (Rully-Sepiember 20000 m ibe Disjeon region, and
alwo showed suponor poaiomunce m the Japanese regon
Durmg a peomagnetic storm persd 0 Febroary 204, the
KIDARM  mode]  porformod  aboul twice o well as the
IRI=2016 model and successfally predicted the stom "We plan
to amprove the pelisbility of the mode] though longer-term
validation and adiress be idatificd lmitations m lisure studics
hased on these resales

11:40 [-1-8]

Alfvin Wave Transport in the Solar
Chromosphere and Corona: A Simple Layer
Solution

Jongehul Chae, Kyoung-Sun Lee
Seoun’ Marfong! Universiny

Alfvén waves ane believed o be closely relevant io the three
outstading probloms in Use solar corom coromal beatmg, solar
wimd acceleratym, and the enclomcatoon of ke FIP clemenls.
W present an analytical soluibon for Adfvwén wave in o simple
layer where Alfvén speed wvanes with a consiant gradsent
wheress densily may vary arhdimnly, The iransmission of
Alfeim waves through this lover 5 chamclenoed by wo
parameiens: the cutofl frequency determmned by the gradien of
Allvim speed and the thickness of 1he livar detonmuned by the
matin of Alfven spoed botween the two boandancs. Cur resubis
idicoie ihai ibe pomdermotive acccleraiion onginating {rom
Allvim  waves 15 always  dmecled wpwards im0 the solas
atmosphere snid becomes the strongest i ihe chronwsphere-
conma Imnsition region, especially when bow fregquency waves
propagaie dewnanrds. We also find that in the chromosphee,
Allvim waves are beller transmalied o the corona aleg ghly
inclined fighl limes than sleng vericsl fiekl lines.
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0940 [11=2-1]
OWL-Met Observations of Near-Earth Asteroid

2023 BU: Physical Properties and Implications for
Planetary Defense

Hee=ae Lee, Myung=lin Kim, Hong=3uh Yim,
Dong-Goo Roh, Jin Chol, Jeng-Hywn Park,
Young=3ik Park, Jung Hyum Jo. Juemann Kyeong,
Jiwoong Tu, Hong-Kyvu Moon. Yoon-Ho Park,
Sungki Cho. Eun-Jung Chol

Korea Astremoiryr amd Space Soience fnssinure

Mear-Earh astcroids pose a podential ihreat 1o our planet, with
many small ohpects passing m close prosimay 1o Farth. Wale
somee asierngds have well-knivam and previsely mensmred cohits,
many are discoverod only days belome thear closest approach,
requiring  raped  determmation of ther orbal and  phosacal
charsclensises b assess their impact haeard,

The small near-Earh asieroad 2023 BU has o dianeter of 18
mecters and was discoversd by Geomady Borisov ot ihe Cramean
Fenmaaln’s MARGE (Fhservatory on Jamuary 20, 2023, and
passed by approsimately 200K km above the Earth's surfsce
on Jnnuary 27, 2025, Ahhough the ostercid did nol pose o
colllision thicar, it provaded an oppomusity W practiee  our
respanse bo mear-Earth asierosd threals.

I this nalk, we wpont the ofservanenal resull of 2033 B
chinined nsmg OWL-Net (Opiical Wide-field patmol. Network),
Ohar observations covered one day before and one day afber ihe
close approach to Fasth. Based on these dala, we determimed
the basic physical propatcs of 3033 B imdubng is solalson
perssl, axial ratio, and s Adidsisomally, we discuss the
improvement of the orhil precision as ohservabons accumudsted.

0955 [1-2-2]

Korea Meteor Monitoring and Observation
Network (K-M‘ONet): Status Update and
Modified Data Raduction Process

Yun Hak Kim', Dong=Goo Boh', Jang=-Hyun Park’,
Sungki Cho'. Jung Hyun Jo'. Jeong Yoo Hoag',
Honge=5uh Yim', Mansoo Choi', Myung=]in Kim',
Eun-Jung Choi'. Jin Choi', Jiwoong Yu'.

Hee=Jae Lee', Jaemann Kyveong', Ki proung Sung',
Sung-Yeal Yu', Seokmin Song™’, SeongHo Son’

1 Korenr Astroary and Space Solence fnstiioe
*Chungnan Nariona! Universiry
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Korea Meteor Monitoring and Observation Network (K-MONet)
has now been establisled atb 16 sites with 5 staiie survaillanos
stralegy. The mam mle of this sysiem is o defect bright encugh
falling mteors on the south korcan pasinsula amd furthermon:,
the swsiem also acquire their tnajectorial properises o eslmmule
i poaential crash acas,

K-MONe has mow been moa phase of test operation. Hence,
we miroduce partsdly modificd and wpgraded matcor delecton
algorithm and demomstrate the wpdated statss of the system

10:10 [Im=2=-3]
Autonomous Geometric Calibration of All-Sky
Camera Using Graph Matching Method

Jang-Hyun Park

Korea Asronamy and Space Scienoe lnsinne

An algopithing for awlossmeas geometric caldhration of all-sky
camen wsang graph malchmg method wall be presented. All-sky
cameras are used for various prposes i mssist astrowomicnl
abscrvalson, but ibar application 15 limsted bocause of sevene
distortion and difficulty i secarate photometry. To iscresse the
ussibalivy of the all-sky camen, geometne calibealson 15 negured.
D 1o their wide field of view and severe distoriion, theis
calibration  processes are much diflcremi  from ihe  genceal
astromoenical image calibention, The first progess for their
calibration 15 w0 klentify muliple sas whose astromimnical
copnilinates cun be exfracted from star catalogues. An sutomatic
calibration progess 15 necessary W calibrate o bunch of all-sky
camems pericdically. We have sdopted Graph Matebang naethod
1o gubomale this process. We are going o presenl somme mitial
resubls and 1o discuss s opplecation.

10:25 [i-2-4]

Real-Time Spatiotemporal Reasoning for Safe and
Efficient Space Using AstroLibrary

Shawn SH Choi'™, Peter JH Ryu'”,

Chanyoung Song™, Hyunwoo Kim®3,

Junhes _[:,mgu', Minwoo ]i! * Jahn Kim',

Lowell Kim'. Douglas D% Kim'*

'SPACEMAP e

*Voronoi Diagram Research Cenrer. Hanvang Universiy
3 Sehoal of Mectunical Englneering, Hanypang Universite

The meressing mpamber of satellies i gevspace and their
apphcalsons m our daily hves requine the safer, maore ellicsent,
ardl sustainabde use of peospace. Developing more aecurste amd
cllicient soflware  thal covers all aspects of  space-related
activitics i o mpsdhy changed space anvireament is crcial, The
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calnlogee sing will merease mpadly due o improved  semsors,
e unches and saelline deplovs, Kessler symdoomse,  eic.
Cuery diversity Tegquires io cover nol onby safery issaes bui also
the optimal operattons of constellsiions of handeads of and
somelimes thousarkls of satellies. To make things harder, mamy
problems roquire real-time rosponses. These changes wogether
demands the miroduction of o betler algorthm ond mare
clfoctive  framework for software developers m the global
perspecinve. Here we mibmduce Astrolabrary' o rexponsd o s
global demand. It consasts of RESTRl APE that can e
comveniently wsed by soflware devebopers lir casily and quackly
developing compuicr programs relsted o the satioiemporal
ressoning ahoal many spaceerafls. Astrolabrary = designed o
respond 8o quenes in real-time or near eeal-time wath the best
posble sedubions. Cumenily, RESTlal AlMls m Asirolabrary
can be used via lbe hitp protocol. Twoe example AMs. (1) Do
the conjunction assessent of the entire LEC objects in the
TLE dalobase during next 48 hours (2) Do the conjunction
peseamend (and many ofher spatiotempornl snalvses) of pew
spaccerall insertions agamst 1he entire TLE ohjects wsing the
epleenienis data. Astrolibrary s hased on the dynamie YVorosoi
diagroms of moving space ohjects and 15 the basis of the
SPACEMAP platform munmning on AWS  (spacensapdd com)
Astrolibrary wall enable space operators b nmke ivore
imfmed decisions and improve the safety md cfficiency of
spacc OpcTalins.

10:55 [I11-2-5]

Real-Time Conjunction Assessment with
Collision Probability and Miss Distance Using
AstroFingertip of SPACEMAP

Peter JH Ryu'?, Shawn 5H Choi'*%,
Chanyoung Song™, Hyunwoo Kim®,
Junhee Jang™, Minweo 1I**, John Kim',
Lowell Kim', Douglas DS Kim'*¥

VSPACEMAP fnc.
* Voromed (Nagram Research Cenver, Hanvang University
hoal of Mechanical Erpineertng. Manyvang Unlversity

The iercasng number of reswlent space objects (RS0s) m
peospace due to more fwmches and sacllite deplovs leads to
a higher collswon prebability boreeen BES30= With  BE30s
tmaveling al the speed of seveml times of ballel, eg. 7 to &
knvs, the conseguence of the collision can be catastroplne
Furthermaore, e cost of mamscovening satellites is becoming
mine capensive. Thercline, an accurale and ol predicism
of comumciions i hecoming moreasingly  erucial.  However,
evenn with a moderslcsencd  space  catalogue,  predicting
conjunctios. efficienily and pecamsely nemains o chalflenge, anid
i will remssin so g ihe caralogue grows rapedly due o many
laumches and emhoneement of messurement technology, Here

40 Bull, Kor, Spa. Soc. 3H1), Ape 2023

we present the AstroFmgertip of SPACEMAP which can di
congumction  sasessment basod on both ness distance and
collision probahility in {near) renktime, AstoFingeriap repons
i comumction assessment of user's space assct wiih the miss
distonce amd collision prohability a1 time of closest opproach
i rzal-time. SPACEMAR S collinon avosdencs funcison prsdioes
the optimal mancuver plan of 8 predicicd conjuncison from a
sel of aiber wser-supplicd or SPACEMAP-generiicd altematives
mn near realtime. SPACEMAF utilees 8 new  geometne
cofsineet callod  Voroms  diagrams e cfficsnily  predict
compuncties of many allematives. Currently, SPACTERMAT uses
i TLE daia from Space-irack, bai iscorperabing oibsr daia
types such & commercial 554 dats, telemetry datas (e.p GPS),
mcasaremen dila (e radarh oete s stmghiforwand. By
emabling real-lmwe or near real-lime asscsstwenl ol comuictions
and providmg optimal mancuver plans, SPACEMAP helps
impeove the safety amd efficiency of space operations.

11:10 [n-2-6]
Prototype Production for Space Debris
Surveillance Radar Technology Development

Jong=Ki Shin', Kyung=An Jung', Sung-Jae Lee',
Andrew Chung', Sungkl Cho’, Jlwoong Yu®
'.i.'.'r.v:r.l Hadar £ Adercspace

Korea Astronomy and Space Science fastite

As the possability of space maks sch a6 fallmg space obgecs
and collisicns between space debris amd space assels increases
dug 10 contmuous space development, macoordanee wiih b
Mst Space Risk Coumlermensures; csinblished, ‘space ohject
mondmg  aml  ohscrvation  imfrasinecture” = pant of the
techrology development project. We are developing the mdsr
smwe December of 2000, The goal of the peojest s w0 build
a lext bed for a space debnis momlormg midar system for
neonitoring man-made spave objects n kow Eath oabic For this
puapisc, dosign lor rodar systam produiction and operadion has
heen camied out, and some of the mdsr sysiem comporents ane
being mamgfsctured and tested s protolypes. In thas paper, we
will briefly presend the current staios i development of the
raclar system amd the plan

11:25 [N-2-71

Spece Object Measurement and Identification
Test Results Using Radar Assets of the Republic
of Korea Air Force

Jiwoong Yo', Suneki Che', Sujin |ee

| Korea Astranow and Space Science Instine

:.l'-i’.r';':u.l.fh".l:r aof Korea Air Fovee

e Space Surveillmnee Hadi is @ space surveillames faedlity hat



can he ohserved in all westhers and day and night. The Koren
Astromony and Space rescarch Institute (RAS) 18 developing a
spuice surveillanee madar 1est bed mnd plans i kst i in the seoond
hall of 3024, There is Bo space surveillance radar that can be
opemiad inm Korea vel, and lends 10 8 seounty sacuam ooouars
in space survellano:s In order o Gll the secunty vaouim, e
ohservalsns were oonducied wing the Air Forees milar assels
and agplving them 1o space surveillanee, Two radar assets wene
ohserved over severnl days, mnd most of the idemtification was
spcecssfin] when the observation reailts were sdontefied baosed on
Two [Lme Elements (TLER Aar Force mdar asscts  were
confimed w be uscfisl o a space saarvedlanee facility, 0 =
expected that these midar felfties wall be wsed lor space
sabzational awareness i mes ol nasomal criss or peed

11:40 [N-2-8]
Review of the Monitoring and Observation of the
Final Re—Entry Trajectory of ERBS Satellite

Eun-Jung Chol. Jin Choi. Daong-Goo Roh.
Yun-Hak Kim. Sungki Cho

Kovea Astronom” and Space Science faseirune

This paper presents the points 20 be peviewsd for the space risk
pesproniss syslem Dirvagh the mondlomng and shservation of the
final re-eniry imjectory of NASA's retired Earh Radiation
Budget Samellie (ERBS). The ERES, lumschwed in 1984 amd shanl
down i M, reemdered Jam 9. Amd, i B4, on lauasy D, 6
salelline recntry stuatson was shaerved om the Bosean Monnsula
MSSACK estimated & reentry at 12:4% pm. KST, plos o minus
0 munwies, based on te analysss from KASIOPELA (KASs
Cwbal Propagation & estimation, mlegmbed analysiz system), an
Space Situalimal Awareness (S5A) (olal soluties. Due s the
risk pmocmicd wilh the posapge of the spaec olwoct ERRS
through the Korcan pemansala, an cnsngeney mecting was lwkl,
hended by Ministry of Science, ICT amd flights have been
iodally resiveied dunmg ibe reeniry predicnon winlow,

Based on this feantry predecation and sl olssavatbons, we
malyred lesson lesmed fir national space nisk response systeme

0%:40 [11-3-1]
Analysis of Laser Communication Link Budget
betwean Low Earth Orbit Sateliites and Ground

lin Pyong Jung

ORAL FRESENTATION

Korea derospwice Neseared Instdie

Lascr commmmecalion s gaining alboniem as e next-goneralion
space comumunication fechnology due o it advaninges of wide
bandwidih, transiaission infonnatbon secarity, and Low SWal®
(%iee, Weight and Power) chamctemstics, o pamticular, bow
cagth ot (LECY satellites have high utilizstion due o theis
shon transmessson distance, low lstency, and lowsoos laanch
capabilitics, amd e cmergence of high-resobaion  remote
sensing sensars for satellite wse amd the coneept of pext-
generatieg  mobile  commundcalion petworks  wing  saelline
cormamemnicalivy netwarks hos made the broadband [k betwesn
LEC smeflives oo the growund cssential. In this paper. based on
the system requirements of LECY satelfites aperated and planned
in Korea, | snalveed ihe link badget considening letors such
s sabcllite alinhade, tamsmissaon power, Beam wadgh, aml
aptical antenma sisc.

02:55 [I-3-2]
Performance Analysis of PPM Signals Having
Finite Extinction Ratios in Free—5Space Optical
Communication

Jihoon Lee, Hoon Kim
Korea Advienced [nstftiee of Solence and Technologr

Pulsc-positzon mesdulatson (FPM) b loog ganed pogulaniy in
deep-space optical comnammications due 1o its inherent energy
ellicieney. Smee MM s o8 onbogonal modulation (ommt, i
recquites 8 very b optical emergy per bit with an increasing
modilaivon kevel, However, to achaeve maxammm perlomsines,
optical PPM signals must have high extisetion ratios (ERs),
whisch 1# very challenging 1o realize i practice. In tlus work,
wo analyee the reocivier sensitivily degradaison of P signals
carsgsd by fimiie ERs. We nse Monie-Cagbo simalations o study
the mmpact of fimie EX on receiver perfommance for different
modilaison levels, when using 0 pholo-sensiiive avalanehs-
pleotisdiods for the detooin

10:10 [n-3-3]

Preliminary Results of Space Optical
Communication Experiments

Wonseok Kang', Taewoo Kim'. Sang Hoon Oh',

Yong-Sun Park™. Jung-Hoon Kim'?, Jinil Kang®,
Hyunjoong Son®

' Spacebeam, fne

* Seowd Naviona! Universine
A8 Tevsrem, fne.

1.ﬂ-l:li'i!'::_n- Corp.

Sadellite trpcking and opiical systems are cssendial fechnigues
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for space-hased optical commumscation ot the Cpical Ceround
Station (OHE5). In this work, we present prefiminary resals of
precise tmcking of LECY satcflites and gronnd-hased frec-space
opitical communicaisn (FSOC) experiments using commsecially
mvailahle colnlog pans. Open-loop control is wed for tmcking
s the oihils compated by the Sioplified Generall Paabations
mandel 4 (S40iP4) psmg publicly ovailable TwosLine Elements
(TLE) sets are nol precise enough The achieved tracking
precisiom as beller than 10 arcseconcds with an BEM3 emor of
ks than 5 arcsoconds. We camod oal twe tpes of FSOC
cxpommenls at o distance of approxmmately 300 me The fra
cxpenmenl was performed by using a liser diode amd AP,
while the second expenment wsed SF1P% and media converters.
These cxpeniments  were  very  siasccemful,  vahidating  the
feasibihty of SO with a simall telesoope. ln the noar fulaire,
we plan o mercase the communscation distance W over 2 km.

10:25 [H1-3-4]

Development of Small Size Space Laser
Communication Terminal Prototype

Flweok Boaeck, Paule Kemper, Hyosang Yoon
Kowvea Advanced Tnstitute of Scfevce and Technodogy

Spacecrall Prowipmg  Labortory m KAIST 15 cunmemlby
working om  developing 8 loser  comnmumicabion  iermimal
denigned  for naposabellsies. Une of the key [eatures of the
systemi is e precise pointing  required for space  laser
commuticalsons. We has desigied amil tested a biser poanting
cimstred svsiem ns o development model prior o making the
ermimal. The wrminal oecupies o volume of 1.2 U makmg i
appropriste for CubeSats 3 U or larger. The mechanical and
clectionie componenls of the communcation ferminal have
lreaty been developed snd tested, leaving only the inlegration
pesd as fasare work, We briefly provides il curment developmeni
silus and the plan Gor the next

10:40 [1-3-5]

Miniaturization of Optical Wireless Communication
System for Space Laser Communication

Chan 11 Yeo', Young Soon Heo', Siwoong F:ir]-:"l,
Keo Sk Kim', Hyung Jun Park’

! Electrondies and Telecommumications Kesearch Tnstiive
*Guangis Inainge of Scieoce and Teohnaodogy

For grinmdesaicllite snd sabcllne=sabcllie spoce Bscr commums
cafbom, mimiatarizaieon and weight reduction of space opiical
commumicalson termmals are agnafcantdy mportanl Ths =
bevause they are diectly related 1o reducing linch costs and
cxpandmg room Bor olber scxonee mstruments. In this paper,
based an the research pesalts of our mobdle opiical wireless

42 Bull, Kor. Spa. Soc. 321), Apr 2023

comamimication system designed 1o provide & gigshit full-duplex
wirchess optical data link botween @ grousd systom ansd an
unmenned serinl vehicke, varions design fsctors to be consadered
for miniatarizaison and weight reduction of ihe space optical
commemication lerminals will be descussed In pddikion, space
aptical commimication lerminals developod by soveral space
spencies will be reviewed o dw sddisoral omprovements.
Thas waik was sugpomed by Elecironies and  Telowoammuni-
catioms Hesearch Inststsge {ETHI) grant funded by the Korean

governmenl. (23761100, Honam regwon segial imdusiry-basod
ICT convergenee lechmology sdvancement support project ).

10:55 [I-3-8)

Development and Introduction of SLODAR
Equipment

Zeok Gi Han', Seok Young Ju', Ji Yong Joo',
Hyeon Seung Ha', Jun Ho lLee', Jeon Geon Kang’,
Eui Seung Son’, Howoo Chiang®, Ji-young Jung
'.I'I';'purrmmr af Corical Engireering. Kongly Nevonal
Lindversity

! o ferase frcfrestrr Tecfinodowy Center
Hanwha Srstems

In the case of the space-i-groamd by commumicaton oplical
system,  mfbration comumunication dats boss ocoms due o
atmosphere disiarhance gencrated by the simosphere. There ane
varis  allempts o check  this  atmesphenic  disharhunce
infosmation, bul we have soequoned  atmosphenic  inlonmmalkmn
through SLAODAR equipment. developed SLODAR equipment,
and woudd bike b0 inbroduce 1. SLODAR apuspaent uses. bananmos
and physically separates ibe path of light osing prisos, mnd
gonjuares dbata Uirough & wavelont sonsor foe cach sopanited hght,
arkl when datn processing is performed, stmospheric mbormoatson
can be obtamed ai B intervals al 050 kmo alobedes. The
advaniage of SLODAE opemison is that the rest of the dala can
e ohigined except for the groamd pan, which s the legea pan
ol atmosplieric dubbamee. Ax we proceal with the developimeil
af these SLODAR equipment, we will intrisduce the elements off
development peogress and introduce the technodogy development
comnlends thal hove boen camied o =0 far

11:10 [Im=-3-7]
Implementation and Comparison of LTAC
Algorithm Using Learn & Apply Method

Seok Young Ju'. Seok Gl Han', JI Yong Joo',
Hyeon Seung Ha', Jun Ho Lee'. Jeon Geon Kang®,
Eul Seung Son’, Howoo Chlang®, Ji-young Jung’

! Depariment of Optical Engineering. Kongle Natou!
Llatversine

* Defense Industry Technology Center
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Adaptive optics (AN refers e technodogy that imgroves the
perfoommie of the opixal system by comecting  dissored
wivefrond, When stars are ohserved on the ground, atmesphenc
mrhudence oecurs in the process of plane waves from cclostzal
bodics emicning ke Farth™s atmesphene ond reachimg the groamd
Auaptive ophics conypscmsates Ton simosphone deimbance i real
lmme m the l'mnra.ph:l:nmmllnnarhimﬂm ST
cifoct o observing a oclestial body outside the stmosphire.
Adapive optcal methods hive been diversified 10 achieve better
performaiee while congpensating for ihe shorcomangs of the
adaptive optical systome Adaptive optical operational technigues
are divided ime SCAD (Smgle Comjugate A0, LTAD {Laser
Tomography A, MOACMulti Object ADL, and MUAD
(Multi Conjugate ACH. (1) LTAD, discussed in thas paper, is
a melbod that incremses the available cclestial sphere by
creatimg several anilicial stars (LGS) wang one natural star
(MO5) and Ravleigh scatiening. At this time, by using the
wavelronl reconstriction method of the atmospheric foull, the
celestial sphere s mereased amdd the Sirchd valse s inproved
al the sume lome o mymose the porfommance of the oplcal
systemi. Im this paper, among the wavefion reconstruction
mclholds wsad m LTACKL the Learn & Apply algonibm was
mplemenied wsng MATLABR softwore snd compared waith
other wavelonl reconsinecison methisds, ibe Modal mcthod.

11:25 [N-3-8]

Ultra-Precision Manufacturing Technology for
Freeform Surface Reflective Optics with Optical
Communication Applications

Geon Hee Kim'®, Min Soo Yang'., Young Duk Park®,
Jong Gyun Kang', Joong Kyu Ham®,

Young Tae Kwak'. Seong Hveon Park’,

Jlin Yong Heo®

| Depvirsmem of Defense and Space Enmineering, Hinba
Linlvgersiiy

:.Dq'J.rr.'Tmem of Mechanics-Myerialy Convergence Systenr
Engineering. Hanba Lifversity

*Deparnment of Mechanical Engineoring,. Chungram University

"F.Jq-m.-m-.-:m of Mechanical Englreertng, Hanbar Lnfvendy

The demand for precision optical sysiems is eapadly inereasing
ol cnly i acrospace bul alse i vamous fekls ssch @ aubtary,
aubomitive, and medical industnics, leading to 8 growing
miloresd i ophical system desagn and mesfciomg tockmologics,
Among them, 3-parroe fype optical systems with low oplecal
distorison, high resolution, and a vadety of focal lengibs arc
wsed a5 infrancd optical payloads for meeroscopes, =atelliles,
ummarred vehicles, cle. Becently, resamch on lasor conmmmication
in space and ocesn emvironments s underazy, md i s
cupoctod than this technology wall be applsable o oplcal

ORAL FRESENTATION

commemication in the falare

Howwover, hir mamifaciane: such customunod optical commismcation
sysiems, nol anly ulim-precision manufsctunng fechmobogy for
freciorm meflective optics bui also optical stogiural  design/
analyvsis and  assembiyalignment  evaluation fechnology  for
acciarate hght transmisswon are moquined. 1s thes paper, we
imtrodhice the key technologies for namifscluning  freefomm
rellective optical sysicms amd developing ultia-precision oplcal
syslem  design/production  technology  applicable 1o optical

coinCalion.

11:40 [IN-3-3]

Introduction to Convergence Clustar for
Technaology Development of Space Laser
Communication

Hyung=Chul Lim, Mansoo Chol, Sung=Yeol Yu,
Ki-Pyung Sung. Jonguk Park, Seonghwan Chol,
Jmtlg'\rﬁ:ﬂ Hzin, R].'IJ!'I.""|'II.11.II'|E Kwon

Koreg Aatromamy and Space Sclence fnaitne

Space lmier commnicition ks gaised sipmficant sflemon as
& promising alemative 1o mdie frequency commmmication due
1o its podential advaminges including high dale e, kw power
consumption ond  Beense  [rec specimame S0 many - spasce
mussaotis have been pashal o domenstrate and charsctenee the
lechmologees of space lnser commumicabion since the  first
expermenl of GEC-weground  mk i 1995, Recently, the
Terstyte Infrared Delevery (TRIRIN) progrmam demonstrated a
laser commumpcation downlmk a1 200 Gbps betwoen a 6L
CabeSal and o groumsd station. Soe the progect 15 being evoomnlod
o annlyies the iechmeal stans and levels, amd then o establish
the feasihihiy plon of space laser commmmication m Koren,
which is supparied by the Momonal Reseach Councill of Seienee
and Technology, called the convergenes chuster i tochmology
development of space laser commumenton. The progect s
introdueed e the study, mehadng sctivities and fisture plan,

09:40 [IN=4=1]

The Role of Space in Deterrance
Yunglin Jung

Korea Marforal Defense Linfversiy

Whether or nol weapons are m deployed in space, the em in
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which satellites could operste without poteniiz] theeat is over,
The qscsison therefone amses: wh actons can be akoen and
what trends encouraged o reduce the possibility of space
bevomang a theater, or & cstalysi for hostilinies? The amswer
may e nob in the actions of nation staies, bt in the nature
of the space environmenl on the one haml and the kasdorship
of commercial space operators on the other.

0955 [l1-4-2]

Preliminary Design of GeoKompsat=3
Communications Payload System

Byoung-Sun Lee'?, Dongpll Chang', Cheon Sig Sin'

! Hevtromics and Telecommumnications Besearch Institune
'Ill.":l?."l-t"l'!.llr_ll' of Scienoe mnd Technalogy

The GeoKompsa-3 (GK-3, Cheallian 33 program is a natiomal
BRI project o develop a geostalionary commumications salelbie
and ground systemss from Apr, 2020 to Dec, 2027, fusded by
the Mimistry of Science amd CT (MSIT), the Minstry of
Emvwronment (MOE), ihe Memisiry of Land, Infrastrociare ansd
Transpom (MOLITYL and the Korea Coast Guard (KCG). The
KEorea fetospace Resesrch Instetute (KARIY o5 o gemeral
supervisory  develogment orgameation,  develops the overall
syslem, spacecrafi bus, mnd satelbie groumd control cemier. The
Electromics amd Telecommumestions Bescarch lestiute (ETRIL
as o payloads development orgamsation, develps three bypes of
communicalbons paylomls and groamd venficabon systen The
missicns of ihe three types of commmicabions paylosds are as
follows. The Ko-basd Flexible Brosdbasd Commusicalwomns
Syslem  (FOCS)  will
commumicalpons, waler disaster vdeo surverllamos, amdd the
fulure mobile commumcations icchnology research. The 1-band
Data Callection Swstem (DOS) will be used fon securing stable
waler disasler momitnng mftemalson. The Cshand oplink amd
I-band dowmlink Saicllic Based Aupeientation Sysiem (SHAS)
appoers GPS - salclliie navigation dala augmentabion  sagral
relaw.

A preliminary desipn review mecting for the GK-3 saicllse
commumcalsns paylosd was held o Jmuary 2023, and a
preliminery  desipn review mecting for overall swstem s
schoduled e be held moumd Jume This papor desonbes the
prelimineny design of three types of GB-5 saielliie comsmmication
pavhads performed by ETRIL

ke wsed for mantime  salellne

10:10 [N1-4-3]
Towards Space Security with SSA and STM
Activities of Korea Aerospace Research Institute

Youeyun Jung, Jiedong Seong. Sachan Song.
Okchul Jung, Daswon Chung

Novea Aeraspace Research fnsvirre

44 Bull, Kor, Spa. Soc. 3H1), Ape 2023

Simnce the schivilies m space hos been mereased and diversified
such as Mega-oonstellation, space mimmng, and space travel. the
imgporimes of Space Sinmbional Awnarencss (S5A) sl Space
Traflie Mansgernat (STM) bas been mecdossly sy globally,
Space socurity can be obtained by pot only sdvanced S5A and
STM wchnology. bul abo relabive begislaton, aml govermnance
as well os micrmational coopertion and recognizabion. Konea
Actospace Bescarch Institaie (KARLD b been developmg and
aoperaling nahional space asselx, and afing m imporiant rle for
554 amd 5TM m Korca. Thes paper shows all scovites on 554
and 5TM of KAK] and propese 8 derectiom loward  acguirmg
ApaCE SECRITIEY,

10:25 [-4-4]
Optical Technology for Secure Space Security of
Among Civilian—Government—Military

Geon Hee Kim™, Min 500 Yang', Young Duk Park®,
Jong Gyun Kang®, Joong Kyu Ham'.

Young Tae Kwak®, Seong Hyeon Park®,

Jin Yong Heo®

Departmenr of Defense mod Space Engineering, Hanbar
Liafversiry

:Lk'p.udnmr o Mechurnice=Materials Comenpenoe S<iem
Englfneerime, Hanbar Untversiny

A Department of Mechanical Engineering. Changnam
Uindversiry

*Pepartmenr of Mechnical Englocering, Moabat Unfversitye

As inberest in spage-based military power ncneases, mvestmen
ared techmodogrenl rescarch are expandmg 1o cstablish 8 civilans
govemment-military  space  ecosystem amd  space  secunity
syslem. To secure a space surveillance syslem, each eountry is
AeCring ils ovm spece infrastrecture, amd cooperstion sEmeng
cotintnes. 1 strmglhaning for o comprehensive space monitormg
anid reconnaissance sysiem that can detect, irck. ideniify. and
revopmee the bocason and ragectory of moving objects of
mulitary mieresi. The foms s on developmg o fubure mlnary
surveillance and recomnaissames saicllite system thal can quickly
launch mubmple salcllites m case of an emergency  and
complement  existing  hagh-resslution  surveillance  satellite
sywicms. However, o Tu:l:l'l.rrn thes mmssson, ol 1% cssemies] b
deploy eubiiple small saiellites @1 o bow altinde snd mowni
small/hghtwerght, haph-procison optical sydems 1o precisely
defect and track unimown lorgets oo wide aren on the ground.
In thes sowdy, we aim 1o seoure key technolegies applicabile 1o
small sasellite opiical sysiems and apply them i FOAR small
sabellites that can perform fommation Might 10 cnable wale-arca
abservmlein

10:55 [IIl-4-5}
Global Navigation Service System (GNSS) Signal



Interference on Araon Icebreaker

Jong-Kvun Chung. Junseok Hong
Korea Asranom)y amd Space Scfence Inssfrure

GRES (lobal MNavigahiom Satellile Sysiem) spgnals can be
sibgect do vamows  ypes of mberferenee. Solar  (Bare  and
geonmagnelse storms can creale snosphene  didurbances 1hat
affect the propagaizon of GNSS signals, Indentions] mlerforence
wilh CiNSS sagnals, ol wod lor malitary parpuese can destrupl
or even disshbe GMSS signals

(iS5 sigmabs mberferenoe by Indum 15 2 known tssue thal can
oeeur due o the prosimity of Idian saicllites o GPS or other
CitesS salelhles. Insdinem s o salelhic conmmunscatim sysbam thal
opermies o 8 frequency band ndpeent (o that of GIFS, GELORARS,
Caalileo, aml other GNSS svstens. When an Iridiiin Wit
= Jocatod noar a G o GNSS recdivers, 1l can case milorforenoe
mnd disnapt the GNS5 sipnals. This can bend 1o degmded or lost
positiomng, navigabon, and mEng (PNT) mlmation,

We wall report and discuss an example of (NS5 signols
mlerference followang an Arson lecbreukor's rjectaory m the
Archie, Antnreiie, md Poacific Oeenn

11:10 [Hi-4-8]

Orbit Determination of GPS Satellites: Orbit
Correction Improvement via TEQC-based
Stochastic Modeling of Multipath

Gyumin Kim. Jinah Lee, Jin Haeng Chaoi,
Chandeok Park
Lepariment af Astranomy, Yonss! Undversity

Thas siudy presemis he applicason of the Translate Fdn Quality
Cheek (TEQC)Y to the orbit deteomimation (O0) of global
posicning system (CGPS) sbellives. TEQU, a quality 1ot program
of ihe global novigaison satellite system (GNSS) cheeraation
data, s wsed (o penerale weighly @ every designatod epoch for
X bouss on February I, 2020 for the GFS obsecrvation dsin
chinimed from 34 “domeie’ reference siations only, These
waghts are moorporaticd mio the measuremaonl oo Covanance
matrix of extended Kalman fiker, h s first quanimnbvely
anabyacd how the ssochastic modeling of mulipsth based on
TEQC vamies ihe performance of Sate Space Kepresenintion
(S8R} eghit commection of GPS broadeast epleieris. Oui
propesed sinchastic maedeling of mubtipath based on TEQC
resihis in peducing such siatistics as pool-imcas-siuare, stadand
devintion, ond 95th perceniile of the prefil residual These
analvacs on the ochastic modebing by TREOC i Baither applied
o impeove the signal | space ranging emor ($1SRE) of GPS
brosdcast ephemers relaive w niemational GNS5  Service
(1G5 final prochuct. Relative io the S1SRE of the GFS broadeasi
cplerneris, oaf propesed arrection improves SISRE by 0.33%,
while the conventiomal correctsm mproves by 0.12%. Though

ORAL FRESENTATION

it consimins the ovenll performuance 10 vse domestic reference
statwms ondy, the overall process can still be usod for 55K arbit
comection with higher precision

11:26 [In=-4-7]
loncspheric Perturbations by VLF Transmitters for
Submarine Communications

Ho-Sung Chol', Jacheung Park’. Magnus F. Ivarsen’

! Republic of Korea Amy
! Karea Astrononmy and Space Science Instite
A Uinfversity of Smebmchenar

Heemse radio waves do not travel well through pood clecimeal
condhiclors like sall wabcr, swbmerged submarnes are el ofl
from rodee commumnscation with ther command center ol
oplmary tmleo froquencacs. Very low frequency (VLF) radio
waves can pencimle seawnler & few bundred feel, and many
navies use powerful shore WLF trasseifiers for subemarin
commemications. Anstralisn MW (Nemh West Cape) signal
transmalter = known 1o strengly mgorlae with the 1opsade
iemosphere,  Recently, Michin o al Q2000) concluded tha
infcractions between the NWOC sgmal and jonesphene plasmma
rosubled i monlincar  plasma  iestabibies, piving nse o
twbubmee, and uliEmately cousmng a loss of VILF signal X
el oal. (2020) found that these elfiects ane sirongest on the
nightsile and during tmes with a low snhient electren density.
Mo of al. (2020) hikewise usad data rom the DEMETER
satellite, ad found evidence for enhanced eleciric-field waves,
m addalson i perturbalsns m edoction densaly and bemparature
associated with MW, asound & large area situsted S0om norb
of MWL In adklition, Dvarsen ef al, (2021} anslyeed the Swarm
A, B oand MorSai-l sselbite data Through hgh frequoncy
plasma densily ohservations, they present a seale-dependent
charscterizatson amd clmtology of strong plasnm Nectations
induced by ihe NWC tanemitier, with & seamdess local fime
coverage. In thas stidy, wsing the ROCSAT-1, OOSMIC-2 and
IO data, we wall analyie chamctenstics amd marphology ol
plasms perbahatons apcand the MWL site,

H1YEX Convention |

13:00 [V-1-1]

Space Radiation Dosimetry in Low-Earth Orbit:
The LEODOS Instrument on Board the
MWEXTSat=2

BIpmataals ME2W 18, 20234 49 45
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Uk-won Nam'. Won-Kee Park’. Sukwon Youn®
Bong=Kon Moon'. Jongdue Shon', Young=Jun Choi',
Jeonghyun Pyo', Jaclin Lee'. Junga Hwang'’,
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Tmeseony Jang’, Jungho Kim®
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* Rnctiological Pasics Laborarery, Seow! Natiana! Universiy
*Universitr of Stience and Technalsey

* Deparnment of Radiplogy, Cheangly Universitr

Sreeliite Technodogy Research Center. KAIST

*Korea Reseanch Instinure of Standards and Science

Space  radiation  dosimetry  presents one of  the  grealest
challenges i the discipline of rsdiation protection. This s dug
i the laghly complex mabore of the mdabon ficlds encouiced
in low-Eank orbat (LECY and inserplasctary space, as well as
the constraints imposed by spaceflight on mstmomsen design.
The LEC-DHS imstrument om board the NEXTSas-2 (the Mext
Generaton smadl saelhie-2) which is schabaled e be laanched
in the first hall of 2023 by means of the Mon KSLV-IL is
an immovative deviee designed 1o messure radiation kevels m
LEC), The main mssions of the LEORINS insinement are 1o
create a ghobal mup of doses by charged panticles md neutrons,
mnd 10 measure the human impact weight by pewlren cnergy
bamds. To sccomplish this missson, the LECRTHS = aquapped
with a lssue-equivalent partele detector and a fasl fewinon
dosmmetor. Al mstrumend  calthralon was done with checks
sorces i the laboratory. A precise dose calibraton of low-LET
and hagh-LET was conducled with CL252 in KRISS for
newirons and in KORASOL oo gamenms mys, respectively, The
LEO-D0S massion 45 8 cuting-odge techmobogy that plays a
wital robe in the siedy of space mdisiion dosimeiry. i has
wide-ranping applications i diffaent Gelds, The mam space
application of LEG-D0S sall be to ihe DALDELVEALY (Lunar
Vehicle Radintiom Dossmetery paoject, which s one of the
proposcd  mstruments lor CLPS in Kosea, This project will
mveshigale the mdiatzon envarommend of the Moon®s surfoce.
This work was sapporied by ihe Natonal Eesearch Foundation
of Kaore (MRF) Grant fundad by the Korea poverment (MS09)
(NEF-200TWAIADADIOTTITE) and (R 2020081 A7 0EE4 5,

1315 [V-1-2]

Latitudinal Varations on Thermospheric Winds
and Temperatures over Arctic Asea wnder
Different Geomagnetic Conditions

Changsup Lee'?, Geonhwa Jee', Qian Wu?,
Young=bae Ham"?, Jeong-Han Kim',

Hyuck-Jin Kweon', Jleun Kim'

'.i.'r.!.".t':r Polar Reseanch (nsniruse

*Universiy of Scfence and Technolmey

SNCAR - High Aldrucde Observasory

46 Bull, Kor, Spa. Soc. 3H1), Ape 2023

Polar thermoespheres actively ntemct not only with solar waind
paricles bl wath those fiom the Eanh's magneistail. Ax a
geometry of the Earth's magnetic fichl highly rely on
geomagnetic lainede, 0 is necesary o sudy on thenmosphens:
responses i peomagnetic activilies by simalinmeous thermie-
sphone messurcmients. Korea Polar Rescarch Institute has been
abscrving high lattiede thermosphere wimds and  temperatures
using ground-basad Fabey-Terod  Iterferometens (FPEB) sinee
2006, In thas study, we mse two FPLs located al Besolute Bay,
Canada and  Kinma, Swodm  reprosemting polar cap and
subsgurwal region, respoctively for swdymg btiodial difference
i thermosphers: winds  amd  emperatures. We alse used
tomissphiene plasma veloelies from simultaneous EISCAT rdar
obscrvations al kKinma 1o shw bow onespheric convection and
thermicsphenic wind can be relabad cach il

13:30 [vW-1-3]

Forecast of Major Solar Flare Using Deep
Reinforcement Learning for Imbalanced
Classification

Kangwo ¥l Yong=]e Moan™, Hyun=fin _Ietmgl
' Department of Astronomy & Space Science. Krune Hee

Latversiy
:."h‘rm." af Spaoe Bescanch, Khiag Moo Umversioy

[n thas sosdy, we presed the applcation of deep reinloneenment
lenming o the fosecast of solwr negor flares For this, we
consider fill-disk magneiograms ol (WM LT from Solar and
Heliosphenic  Observatory Michelson  Doppler lmager (19946
20007 mnil Solsr  Dhymamics  Observstory/Helsoseismic - and
Magnetie  lomger (2001-2009), as well s Geostalonary
Operational Envirommental Satellite Xeray flare datn. We apply
Deep Q-Network (DON) and Double DON, wheeh age populas
decp reinforcenwenl kamang methads, 1o predict “Yes or Mo™ of
daily Qane: ocosmenoe for M- aml X-chiss. The rewanl fasctions,
consisting of four rewards For true posstive, false positive, false
negative, and e negalive, are used for our modeds. Major
resubis of this study are ps follews, Fird, our deep leaming
masdels successfully predict major solar flares with good skill
seores such as HSS, FLo TS5 and ApSS  Secoml b
perfomnmnc: of our modehs deperds on rewand imction, leaiming
methd and rget agent updsic tmee. Third, the performances
of s docp leaming mesdels are nolcealbly betber than that of
a Convolsions] Neusal Netaogk (CNM) meadel with the sans
strscture; DR (OB oo 044 (oars) Tor HSS, 047 o 052 for
FI, 053 1o 039 g T3S, and 009 10 012 fixr ApSS

13:45 [V-1-4]

Prefiminary Design of the GrainCams Payload for
the Lunar Rover



Woolln Kim'®, Bongkon Moon'®, Dukhang Lee',
Dae-Hee Lee', Min=Bae Kim'. Minsup Jeong',
Jihun Kim', Seonghwan Chol', Jehyuck Shin®,
Mingyeong Lee™, ChaeKyung Sim',

Young-lun Cho!'®, Sungsoo 5 Kim®

| Koresr Astronamy and Spoce Solence fnstine
*University of Science and Technology

L.R'm':l,q' Heer Unlversity

The BAS] has been developang GraimCams, which is the Tunar
rover payload for the Commocinl Linar Paviead Scrvioes
(CLPS) project. CrrainCsms s g switg of two camems calbed
SurfCam amd LewCam The objective of SuriCam is s detoct
the fairy eastle, which is the necrosamictore on the |unar
regolith, while LeviCam is desgned o observe ihe leviiating
dast on the upper part of the hunar sarfice, The GramCane
shimald opemte in the lunar environment withowi degradation,
Therefone, this pavlad poads to iamtan & lamperabaie witldi
the opemting range of =207 o 60T, We presemt the
prefiminary  opoemochanwal  design and  some resulis of
struchural snalysis e venify the sigbility of dhe paylead
Additionally, we presesd thermal analysas peudis thal were
conducted {0 comfinn the lempemtore moge osd  madiator
thermml cffect mocach phase of the mission,

14:00 [V-1-5]
A Solar Limb Flare Model Using SDOSAIA EUV
Limb Intensity

Jaewon Lee', Yong-lae Moon'”, Hyvun-Jin Jeong’,
Harim Lee’

Vschoo! of Space Research, Kvung Hee Universiiy
"ﬂe;'x-.rnw.rrr of Asrepamy and Swace Science. King Hee
Liniversiiy

For the firsl time, we present a solar limb flare mode] using
SIHFALA datn, It 15 well known that there ore severs] prohlens
(sibch as progection ¢lfocts) m ahite light and maghciogeam dala
near the limb. We are setting up an cmpnical probabalistic
minde] of solar lib flares withan o day. For this we wse two
SIMWALA chamnel data (94 & and 131 A) correcbed for the
idegradaison of deteciors. In this. study we asalvee 103 magor
(& M 110 hmb (2 607 m leogiiude) Oares m GOES flare
cainlog and SIENALA, dota from 2000 10 2022, We define the
bimb miensly of SIMVALA data as the simmation of mbmsitics
over the limb region, which i used ps isput dsts. Then we
compare  the limb  inlensitics  for both {lanng  cases  and
nom-flanng cases, Major resalis can be summarized as follows,
First, b Eainoms of mager (Rarics strongly depend on both himb
imlermitien. Segond, the langest probability of mapor flases for
WA is abowl 25% when log [as brger than 5.8, whilc 1haf
for 131 A s sbowt 0% when bog | is kager than 6.4 Third,
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the smallest prohability for 94 A i shout 0.2 % when log |
is smaller than 5.4, while the smallest one for 131 & is about
0.2 %% when log 1 is smaller than 6.2, Our stody shows a
sullicient posssbiliny thai the cngpimscal solar limb fare meodel
can ke set up by usimg solar ELTY data

H3YEY 3%

13:00 [V-3-1]

Statistical Study of Low Energy lons Originated
from the Lunar Dayside in the Temastrial
Magnetotail Lobe

Jachee Lee'., Khan-Hyuk Kim'. Scul-Min Back®,
Jong-Woo Kwon', He Jin', Jonghoon Lee'.

Ensang Lee', Yoshifuml Saite’, Masaki N, Nishina®,
Shoichiro Yokora®

"Kvung Hee University. Korea

{Karea Astronovmy Srace Soleace fnstitie
".l'n.r.'.'.rure of Space and Asrronmirical Solence, finpen
Aerospce Explonmton Agency

'Tolyve Univershy, fapan

*Oxka Universiny, fapan

Fanaka & al (DMK repofied that Moon-orgiaating joas ade
generoted by solar photon dniven processes, However, there
have been no saimstical stiudies off Moon-ongmating jons. We
have sindicd ke sinlsbeal properies of kwecnergy  oms
origmated rom the dayside of the Moon asimg Kaguya data for
Z0E-20F when the Moon was in the leroesinal magnetotml
ok, These lunar cmgin jons were detected in the energy mngs
af 202000 ¢V observed al ~ 100 ki alitude on the dayside.
They mostly consist of beavy bons such ps C, OF, Na', Al
K, and As” amd are dissnibuled inon raage of 50-130 degrees
#ir Ik hackgroamd magnetic field. In onder fo undersiand where
afid liw Moon-onginsleng ons aie geimerabed, wie examine (he
relmiponshsp between onevgy amd pitch angle amd  betwoen
cnergy and solar zenith amgle. We found that the occumencs
ol the Mosn-onigmalmg oms (s high near Mare Nubium To
cuamiine The observed awerpy sl pitch anple of the ik omgin
ioms, lesd  particle  tmapectory caleulon s perfoomed by
assumming tha the knar cogin jons detectad al Kaguyn orbin ane
encrgeeed by the clectrostahc poteniial difforence of 200 Y
hetwon Kaguya and Moos. The panticle caloulation densoasiraes
that the mtial ypoed of the soniscd soms near the anar surfacc
ploys a sigmificant mole m detlermaning the ohserved pilch anghe
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1318 [V-3-2]
Zero Offset Determination Study of KMAG Aboard
KPLO Using MVA Method in the Solar Wind

Hyeonhu Park', Ho _|1:|1'. Kwan=Hyulk Kim",
Wooin Jo', Seul-Min Back®, Junhyun Lee',
Yunho Jang'

Vol of Spvice Resoach, Kvere Hee iiversin
* Kores Astrenomy and Space Sclence Tnstlnne

The KPLO-Magnciometer (KMAL) 15 one of the Korea Pathiinder
Lunar Orbater (KPLOYs payiomds. The KPLLO, also known ax
Dapari, & currently orbiting the Moon afler lnunching on
August 5, 2022 In sita meassrement datn of magnelic Geld
mclude the ambient fEeld, the mstrument offsel. and the
magnetic  disturbamce  generaicd by spacecrnfi.  Therefione,
caltheatbon 18 reguined io remove umwanied magnetic (helds,
Many methods have been doveloped 1o deteormne tbe somo
offset for im-Might calibmtion of magnetometer, Fven i the
properiacs of Alfven waves, marror mode stnoclumes, of cusmeni
sheels are nod saffcwenily detecied, zero offsel can be caloalaled
iming the imerplanetary nagnetic feld (IMF) fluchastions, Hee,
we presemd o maethod of caloulatmg the sem offsel wing severnl
offsed cubes with the possible range of IMF strempth. In the
previcas siedy, ope offsel cabe was wel whch bas o foad
step lemgth, bt m this sy, severnl offsed cubes with difTerem
the step bempth were wsed 50 recdcs computing time. When there
i emough IMF varation events m the magnetic eld data, the
dsstribastion of memn By (meaxiomnn visasee disoction) determined
by mmnom vanance analyss (MYVAY Gollows the mormmal
digtrbutsne. The standard devastion of 8 normal distinbaten has
the mimmmim as it 18 close 10 pero offset m the offsel cube.
We then compared the test resalis of the offset applicd KMACG
data fr DSCOVE magnetometer dsta when KPLCY was in the
Ballesiie Lunar Transfor (BLTY trajeciory. The results show thal
the average and slapland deviabien of the two datn dunng the
day are similsr. Ia this work, we provide the ome of the
calibratbon aicthods of KMAG dala.

1330 [v-3-3]

Stray Light Anabysis of Volume=Sharing
Multi-Aperture Payload for Earth Observation
Sehyun Seong’’, Secnghui Kim'?, Jun Ho Lee’,
Myoungioo Kang', Sug=Whan Eim®

VTelePiX Co. Lt

Ln"?ql:l.;m.'wn.' of Asrrenomy, Yonse! Cniversity
*Deparemenm of Opwical Ergioverine Konghu Narional
Unlversiiy

* Deparmment of Mathemarical Sciences, Seow’ Natiow
Linlversiiy

A satelbie paylosd 13 camently under development that wall use

48 Bull, Kor, Spa. Soc. 3H1), Ape 2023

multiple camerns, inchuding three namow fiebd-of-view (FOV)
cameras amid one wide-FOV camera, 1o simltaneoasly obscrve
the Earh and combine the acquired images o achieve a Im
grovnd saanple distamce (GSD0 ol an altiode of 500 kmo Thas
approsch, called Mults-Apertune Compuistion Camemn, overoomes
e spatial resolulss lmitations meposed by the sizc of the
aoplical sysiem. However, the wse of maltiple camerns m a
smghe pavloml creates challenpes relased 1o the imersection of
therr rayvs and the need for mulbple mimees and lemses o
achicve long  focal lengiths, making o diffical w mstall
appropriate ballles. Additionally, simoe the namowsFOY camers
have smaller cnirams aperivres than convenivorsal telescopes,
they have lower sigmal-lo-rense ralsos and are more gsscoplible
ts ey light. Thes presemiaton foouses on the analyses of ke
ellicets of stray highl Gom exlomal Bght sources o o volaime.
sharing multi-aperture payload with the structural charscteristics
mentioned above. We used hackwand may tscing compuiation
1o idemialy critical, mlervenmng, and iflemmaled objecls 2l
agplied weights s the locations of extennal Night sources during
thas process. W then ssalated the poml souree ransmillames
(PETR o metre that imlicates the camera’s stray light rejection
perlormance, wsng lorwand ray raemg oompudatson with the
weights of extermal light sources, ln addition, we assumed an
arbitrary mdiance  distribulson withm e obsarvalon adea,
caloulated the irsdiance distnbufion of sfray light that could
reach the delector using radsalive trnsfor oongutalson, aml
annalyeed the impact of stray light on imaging snd mdsometne
petformance, This  preseifoison prosades  msights  i8le ihe
challenges associnted with using mulliple comemns in 2 single
paylkoad and the mmpact of siray light on the mage qualny of
such systems.

13:45 [V-3-4]
Pre~Flight Calibration and Early Operation Resulis
of PolCam

Minsup Jeong', Young=lun Chol'?, Sungsso 5, Kim®,
Bongkon Moon', Chae Kyung Sim',
Kyung=In Kang®, Bonlu-Gu’

! Karea Astronomy and Space Science Instite,
Jl'.'nil-'emlrj' of Sefence and Technodogy

YKvung Hee University

Worea Advarced Toseirare of Scfence and Tectnodogy

Dinneri which i the fird Borean lenar orbdler |Jsanched on
Mugust 5, 2022 bas a palanzation mmager called the Widesangle
Palanmetric Camern (PolCam)  lis ohjective s o creabe
pholometne and polanezbn maps with & spatial resolulsn of
less thon 100 oo ot woselengths of 3% nm, 460 mmy, ond 748
nm, over a phase angle mnge of °=135". PolCam uses the
Prush-broom method and has iwo canwems, each with & wiewing
anphe of 45" w the mpht amd el of the spaceerafl’s directon
of orhis, Pror & its mstallstion on the spacecraf, performance



lests were conducted in ke lahortory 1o asscess  vanous
paramters, melsding CCFs dark current, (ka field frame, spot
sre, undd light flux, The labormiory data obinmed was used for
sersdivity cormeeizon amd deta processmg. Cam 1 oamd Cam 2
had mn avernge dark comrend of TEE4 ADLT amd 7659 AL,
respoctively, when measaned ar 203 15K The spot swe (Full
width ball maximum) at PolCany’s nommal operation mode was
D23 for Cam | oand 108 for Cam 2. In sddition, we will peesent
mitial fimdings from PolCam's early operalems alomg with a
preliminary analysis of the collocted data.

H1YESE Convention |

14:30 [I5-1]

The Era of Spece Economy and the Rode of
Korea Asrospace Research Institute

Sang=Ryool Lee
Koo Astroromys and Space Scfonce fnsgiiure

Looking back, 2022 was a year with many moments that will
be reconded forever m the story of space dieve m
Bonea

Korea's firsl lmar probe Danem, which was  sucoessfully
ke im Augast 2002, In Dezember of that year, il méssion
began m cames! aller emlenng safely 1 the lmar nosson ot
By apphong the “Ballistie Lunar Trassition Trajectory {BLT)°,
which was first albempted m Korca, on the way 1o the san amd
then 1o the Moon, a1 a distanee of 1,24 mallion km the photo
wis luken with s Bigh-resolution camen devdoped by the
Koden Acrospace Resesrch Institute, Looking at ihe psctures of
the Earth and ithe Moon together, all the poople feli o semse
of overwhelming emaotion

The successful lmmech of Dasun is ibe first step in the joamey
o the Moo o = oa signal Nane aomouncmyg the beginmng of
the ers of space explomtion m Korea. Prior o this, in June,
the Korcan Space Launch Vehicle Nurho (KSLV-2) It was
lmmnched successfully, receiving cheers from all over the
counlry. Looking at tbe dark red (s and semoke enmitad by
the Wumn s the Gme of unch, looking a8 the Sgnol ammouncng
that we have lmally emtered nomal o, all Korcans were
thrilleal

I 223, o challenpe 1o the space cotitinies, B the fealizaton
of the Korean space ecomomy promwded by the government. Ey
aving the grousdwork For a new kap in conssderatvon of the
space development 20 policy, the poumcy 0 enter o fll=Aedged
e slvamood counlry  conlimiees,
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In the SPAS developmend divisson, nimang 1o provide asvialion
service . of  ultra-precmsion GFFS comection syslem, we  ane
comdiacting R&TY, Korcan ultrn-precision GPS comectson system
KASS (Korean Augmentation Satcllive Sysicm) imerlocking 1ss
betawen groond segment and KASS sevonnutical satellite Mo
115 m progress. |a Fobraary 2023 imerbocking 1ex of groumd
sysiem amdl sabellite sysiem and m MNosvember when perfommance
conformanes 15 complded, om Jasmary 2024 KASS signals
will be broadensted theoughow Korea, We wall sta m camest
10 AVEMION SETVICE.

The KPS Devedopment Project Headquariers signed an R&D
progect agrecment i 2022 and officially launched m July, jedal
of & salellites and lerrestnal wser systems will be busle. 2023
1w the vear when KPS satellie navigation system development
will begm m éamesl & boldmg a syedom design review mocting
(SDE) amd we are gomg o skarl m practice for mbamational
conperation for imtermational registration of KPS saellite petoork
Liounch vehicle development fiekl, in June 2022, the secvmd
Immch of the Mun was sueesssfilly carried out In the firs hall
af 2023, the Koraan loumeh wohicle development project s
scheduled 1o el From May 2022, before the second Luanch
of the Mun the propect e upgrade the Koran lamch vehicke
has abeady begun The thind lamech of the Nuni is scheduled
om May [0 mext month. As pant of the Bormn banch schicle
performance enhancement project, the firt lasanch willl be
cotducted by Hanwha Acrospace. | belicve that the prodisction
and lnumch of o Nurk (KSLVY-2) is also o meannghol event led
by domestne indusines.

By successfully enrmying o the Gih Lwmeh in 2027 imcreasing
the reliabibiy of the Korean launch wohicle and focusing on
sysleen integratson compamics we will contribate 1o fostenng
industiies relatod (o Bunch vehicles i Korea In ke fiest hall
of X023 pcecading 1o the need e develop o more advanced and
larger laumch wehicle ihan the Nun passed the prelnmnary
econemac  feasibility study in Movember 2022, a8 project 1o
develop o nexi-geseration lousch vehicle is also planmed. The
next-genernlim baonch vehliele 15 expected 1o hove aboal 1hree
times the perfommance of the Numho. It & expecied io be ahle
to send a [8-ton lunar lander. On the other hand, a small
loumch wehicle systems limked with Nunho lechmobogy  and
Tow—gost and pewsable cone pror techsology rescarch is also
bheimg comducted. In the future, fechnical sapport from povate
cofrqanies e Geld of laumch vehickes amnd satellite mulnple
imecinm using o small launch velscle, we wall also conduoct
prior technolegy research for deep space explomtion missions.
lunsr explomabion, Korea's fost lunar orbiter Danun was
lnussched an August 5, 022, After o long journey of nearly
fi million Em for aboul 5 months, seocesful ontry indo lumer
missinn orbit was achieved, Throwgh this prepambons fog
fall-scale lunar exploralion have been compleled In Jamuary
2023 the test men of Dasun wes successfilly  completed
through the normal operation of six pavicads by Docombsar
Koren's first lunar explorstion mession will be cameed ou
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Al the Future [npovation Research Cemter, For sdvamced
rescarch bo socure mnovalive lechnobogses for finare sorospace,
comclucted future challenge innovaton research, Through this,
space solar  power  generabion, space  robots, space  laser
commmunication, IhCube Lab, deep space comemunication fiekd,
cle., we e condomlrating on lmang the grousdwork for the
development of mmovative futare space lechmology. Im 2021,
the 2nd veur task of feture challenge mnovation escanch will
be camed oul through this we will emhance the perfection of
mmnovative fimee space ochnologics in cach Geld

In November 2022, o government anmounced the “Future
Space Eoonomy Foadmap®, which contains the pohey directson
by 2085 o become a space comnonmy powerhouse. Then m
December D22, the “Aith Space Development Proeostion Basie
Plan' was [nalized by the Nabonal Space Cowmeil, This
mcludes landing on tbe moon in 2032 amd slarting  resource
miming, in 20435 the 10k anmiversary of libemation, an
ummanned landmg on Mars will be pursued, while posscssing
imclependent space exploration capabildics, and scoanng M
space launch capabilicy by 20645, 1l oontains gramd plans,

In oader 1o open the era of space ceonemy in Korea, wilh the
mind sel of becoming a new growth angme for Konen, the
EARD and govemment-fimded research insiiwies, indusinies,
and unsversatees will wink logethor. We will hasve o contimie
with grenter challemges and fruits,

1510 [IS-1il]

BioCabinet (Bio 3D Printing and 3 Dimensional
Culture System) for Space Biomadicine

Chan Hum Park'*®, Young Jin Lee’. ]I Soung Lee’

| tiaihvm Datversity Medica! Conser

*Nenofto Regereroive Medicad Instivute, Nalivm Universior
*Erarkinalnyrgology-HVE in Chuncheon Sacred Hert
Hospieel, HaWm Uatversine

In recent vears, space medicine and bisdogy have been goining
attention diss e plans asch 85 boman resideney on the moon
and long-term explomtion of Mars, However, there s hardly
any mescarch on this subject in Kosea, BioCabinet (30 cell
cubfure omd hio 30 printer system) for space life scicnee
pescarch will be camvad and lamchied on boand CASSHF thiough
the Munho-3 i 2024

Biccabinat auns 1o conduet resarch on the mosl ol
cardevascular discases m astronmut throsgh 313 pinlimg of
cardig stem eclls and 3D vascubar differemistion calture of
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stem cells

Thias, we woulbd ke w imtroduee the developmem process of
Hiocabinet and provide on overview of space  hiomedical
ETEECCTIg.

15:50~18:00 REAEH BE
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09:00 [v-1-1]

The Impacts of Lower Atmospheric Vanabilities
on the lonosphere Using SD-WACCM-X during
Twe Geomagnetic Storms: Aprl 2010 and March
2013

Wonseok Les, In-5un Song, |t Soon Shim,
Hallin Uh

Departmend of Amossheds Sclences, Yorss Diidvarsiy

This stdy [oonses on understmdang the lower  stmosphenc
elfects on the ionosphenic ides. We camed mal sy experimens
wang Speabied dynamies version of the Whale Almosphere
Community Climate Medel with Thermosphere snd lonosphere
Extension (SIWWACCMX) during two geomageetic slorm
evenis: Apnl JH0 and March 3013, In the frst expenment, the
lower atmsospheric dvnamics are msdpad by the Modermn-1oa
Retrospective analysis for Reseurch and Applicstions (MEREA)
verswon 2 teanalysis daln dismg the el penod of expaivenl.
Um the other hand, the remaining cxporiments are perfommoed
without specified dymemics 20 days, 10 doys, 5 davs, 2 days,
and | day beliore the stonn stans, respectively. Wi compared
the 1xdal sanabilies i ol clectron contents (TEC) from the
suislatyns. amd compare with these from Global Tosospherne
Mops (GIM) TEC, which can lesd to usderstand the influence
of kewer atnwosphenic varabiline. on the jososphene tides, The

detniled resulis wall be discussed m the presentation.

09:15 [v=-1-2]

Effect of lon Drag on Thermaosphersc Meutral
Dwnamics during Wintertime in Southern Polar
Cap

Young=Bae Ham'®, Geonhwa Jee'”,
Changsup Lee'™, Hyuck-lin Kwon', Eunsol Kim',



Jeong-Han Kim', Qian Wu', Nikolay Zabotin®,
Terence Bullett®

| Eviston of Ammospheric Sciences, Korea Polar Resesect
Ierftre

*Deparrment of Polar Sciences, Universior of Scfence aod

Technology

*High Alitude Observartors. Nationa! Center for Almospheric
Resesucl

' Denprnmen of Eectrical and Compurter Engineering,
Liniversitr of Colorado Boulder

*roopenttive fnstitte for Resedreh fo Environmental
Solences, Uahersinr of Coloside Sowider

It is wedl kmowm that the thermosphens menml dynamics s
mistly governed by nooiml pressure gradient and jon drag
forces. Unlike the neuiml pressure gmdient foree the won dag
force  genewnlly  plays a differenl role depending on  the
geomagnetic Istifudes. Too the thermosphenc constifuents, the
wnesphenc plasma act &5 8 lead in the ow and meddle
latitudes, whersss they can dive the mation of neutrals i the
polar region s 8 dmg force, resulting im sumward or snti-
amward nolion in the awroral oval or polar cap negion,
respectively, m sssociniion with plasma convection which is
imddaced by magnclesphone clecine Geld. Too myestigale the
efficts of the won drag feme on the (bermosphenc neutrl winds
diaring winlsrtime, we analysad the fon drll and tbormesphens
winid daia obtaimed from the simulianeous thermosphenic and
wanphcrie observalons al lang Bogo statien (JB%), Antarctxa
Wi fiand that the peutral winds are observed 1o be larger a1
aroimd the MLT midnight than the MLT foon and a0 can
probably be explamed by the i that the neutmls have been
Forpcad by wons lomger al madoaght than ab noen. 10 is also foused
that the neutral winds mode sensstively respond to the jon fows
on the MLT dusk sector than om the MLT dawn secbor, amd
the clectron densily messurement suggesis (hat hagh on dermity
oi the MLT dusk sector i respomsible for this,

09:30 [V=1-3]

The Effect of Transition Region on the Umbral
Oscillations

soo=Sang Kang Jongohul Chae

Seowl Naviora! University

Umbral vecillabons v the solar chmomosphere have bom
studied consistendly o understamd the physics of e solar
nimosphene. Fecently the resonator maodel paid altensom o
popistic highpass-filteving &1 the temperature mimimom  and
pgave an theoretical deseniption of the three-minule  wmbral
eescallation. Here we poind ot the transison region which shaws
n shasp temperalare mse so lhat can be a reflecirve layer. An
onalvtical miepretntion assuming & lincsly propegating somistic
wave in the not-sothenia] atmosphen: including the transsion
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region b comstmucied. As o omesull, we can reprodoce the
mualti-peak power spocinam of Deppler shift velociy n ke
H-alpha [me, which appears by scoustic filicring and resonanee
in the cavily between the wemperature minimum sl b
imnsineE region

09:45 [V-1-4]

First Observation of the Possible Vertical
Coupling between D-Region Convective PMSE
Fast Flow and Pulsating Aurgra

Young-5o0ok Lee', Yukinaga Mivashia®™?,

Akira Kadokura®, Ram Singh'. Youna-5il Kwal?™?,
Yong Ha Kim', Mark Lester

Chusnam Natfonal Dniversie

Lyored Astronovme ard Space Sedence fnsiivae

A iniversiry of Sclence and Technofogy

 Navsoral frstinee of Polar Besearch (VPR fapan
SUniversity of Lelcester, United Kingdom

W ropoat a sew posssble leawee of polar mesosphenic summer
echoes (PFMSE) o be n vertical extension of pulsaimg aurom
with drifimg aboug ibe sesospherie plasma convection. It is
observed as post-midnight enstward fast Mows in the D-reguon
iomosphere  duning  miderae  substorms  wsing  SuperARN
radars located of Pykkovihaer, leeland The estward vebocities
of PMSE were sustamed for 0-50 min varying up to 200 m'
The high velocity echoes comtised o propagsie norhesstward
1o higher laticodesE-F regien alonsdes, lasting ~4 h The
relevance of pulsaling surora patches are strengthened by the
revinming eastward propagsting aurora] patches  observed ol
Syown, Antarctica, n conqugale staten, The PMSE castward (st
Moy represent e mation of pulsming aurora with vercal
coiplmg  between the eregaon PMSE paich and E-regeon
pulsating augora

10000 [V-1-5]

Capella: A Space-Only High-Frequency Radio
VLBl Metwork Formed by a Constellation of
Small Satellites

Sascha Trippe
Seoer! Notfenl Dladversive

Very long haschne mdso interferometry wilh ground-hesed
observaiories is Bimited by the size of Eanh, the geographic
distribinion of atcrmas, s (o high Foquences) the irnspanmey
of the mimesphere, We presemd Capella, o lendalive design of
a space-ondy VLB system. Using fiur small (less than 500 kga
saleflites an two crthogonal podar low-Earth odhits, and single-
hiind etemdyne feceivers opetating al Goquencess aroiid G090
(ille, the mierferomeler 15 able 1o recerve amgualar reselutions

BIPmItaal MEJW 18, 20234 48 B
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of approxmmately 7 microarcsee. Within & total ohserving time
of three days, a near-complete uweplane coverage can e
reached, with o |-mgma point source sensitivity of sbout 5 mly
for an mslaniamcous basdwidth of | GHe Downlink data raies
hagher than [ Chps can be reached throagh near-mfrared lnser
commimcalion. We note that all key wechsologees required For
the Capelie sysicm age already available Science cases ore
phton rings sousd supammassive black bolbes, the acecleratson
and collimation sones of plama pos amatted Inom the vicimty
of supermassive black holes, the chomical compositon of
acoretion flows mio active galactic nusclei through observations
of medecular abscaption bnes, sl the magnelic scinaty ol stars,

H2WHEE Convention Il
l\.m"- s ik -
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09:00 [V-2-1]

Heat Protection for Reentry Vehicle into Earth's
Atmesphers

Hyo Keun Ahn
Apeaey for Deferse Developten!

Hocemilly, space oxplombion becomes an 1s=ue relalmg o
catahlish space<invelving division of the govemment Up to
mow, space oxploration bas been done maandy by scveral
coumimies; Uinied Seses, Russia, Jopan, ¢lc. Among many
achvitics of space exphwaline reeiry of space veincle mio
Farh's atmosphene is the final siep 1o complete space projects.
Wihsen a space vehicle is entering imto Earth™s atmosphens, i
expeniences hypersonic speed whach couses severe aerothermso-
dvnamic envirenmenl. Withoual measres to protect ihe vehicle,
B definely mot possible 1o la the vehicke land o ground
safely. TFS (thermal protection systam) should be provided for
safie landing of the entermg vehicle,

In the study, vanous soodymamme phenomena ccoummg m
alrsphene antry with hypersonie speod, pockmolsgics for the
design of TPS, and etc are imtrodueed.

09:15 [W-2-2]

A Study on the Seasonal, Daily and Geographical
Variability of Physical Parameters of Upper
Atmosphere between 100-300 Em for Reentry
Trajectory Anslysis

Gi=Hyvuk Chai', Won=Seok Lee®, Dae-Yeong Kim'
1.'-;r.':|;=u".|'.'.r|:' & Soace Exploravion Syseemms Engineening amd

52 Bull. Kor. Spa. Soc. 32(1), Age 2023

Arefifrecmre K0 Dhdesyr, Koree derospees Aeseore
Teistfrane

'I.Lk'.n..lﬂnmr of Atmasphere Sdence, Yovss! Dnfversdsy

KARD and Chung Mam Mational University developed o upper
Hrll:np'l'u:l-: |I'.'|Jl|]|.'|]i||.3 S s combined two existed models
We prsduce a dxinbase between (=UWHkm by means of usmg
th Evropean FECMWF moded for lower simosphere hetween i
B b aned Arnerican NELMSISE-00 Mede] for upper almosplcr
hetareen BliFMWID kme The dalshase has verticnl almosplere
parameters such ns  bemperature, density, pressare,  mean
molecular mass and chamical composaisons will fespect 1o
every 3 km m nltfude, every 5% m geophysical bocalson and
every hours in time, The S5W is interpolating (he datahase wilk
a certaan teme, alibade and geographecal lecation, Usually
rexmtry a5 ohd o st from 120 kmo altioode and  Jower
atmesphere s mod changed very nuch through geographically
and lemporally, however it is olse known thst the reentry
trajeciony i semehow affected by upper stmasphere. There fore
in dhis stedy we will leok ab ke vanabiliny of physical
paramcters in upper simosphere between 20-5K km altmde.

09:30 [v-2-3]
Introduction to Guidanca Techniques for Reentry
Vehicles

Chang-Hun lec
Korea Adhanced frafnee of Sofence and Technology

This paper aims i introduce poidance lechmiques for reentry
vehiedes, The hack-to-tum (BTT) control mechanism is wlilised
i msl ey vebncles. The angle ol anack 15 regulated moa
way i follow e predetermimed profile, and the bank amghe
18 used as the guidonee conmand. This. paper discusses twa
guddance technigees basod om referonce drag following and the
convex optimiumbien approaches fo determine the desired bank
angle commaml In the fird meileoul 3 referenee drag profike
that satisfies varbous fight coestraints is determimed so that (b
ding Foice of the reenry vehicle fallows the felerense drag
profile. The second appreach delermunes a bank angle commund
ihat satisfies vamous flight comstraants by directly solving ihbe
oplimization  problem  This  paper  alw descusses  the
charctenisics and sdvanioges of each puidinee technology.

09:45 [v-2-4]

Statistical Solution Algorithm for Multiscale Gas
Flow gt All Knudsen Mumbers: Hypersonic
Reentry Flow

Eumii Jun

Korea dohaaced frapfiee of Soence and Technology

Rarefied CGas Dwmamics has been extensively stadied lasi



several decades. The degree of rarcfactiom and departure from
trimssticnal thermal oqunlibrmim of a gas 8 peneral] charscorieed
through the Koudsen sumber, Ke = 400, where 4 & mean free
path of ihe gas and L s a characienstic kngth scabe. The flow
regime i clessified as free medeculor, contEmmm, and irnsitonal,
depending oo the Knudsen nimmber. There are muny  (hvas
exhibdlig large vanasors of molecular mean free path length
in ibe serospace. For exansple, hypsmsome entrv/re-sniry flow
vver o bluml body and rarefied plume flow expenence o wede
range of molecular mean ree path koagths. In these ambtiscale
flonws, converdional Nanvier-StokeslFouner desenptiom, on which
comimuam  fow solfvers are based, breaks down where the
Enuddsen member becomies large. Barefied Bow condition should
b comsiclered and flow desenplion noods o be discely based
on the Bollamann cquation, which recegnises a gas low as o
micrescopic or maelecalar level, Holbomarm  equalien & omod
amenable e analytical soluion aed it presests overwhelming
dafficulises fo comventivnal numersal melbods due to nom-
binearity of the collision operstor and the high dinsnsonality
of the solution domain Therefore, it s mmporan 1o develop
pocurale asd efficient numercal schemes 1o solve Baoltonann
cepusation for the low invalving rancleod gas. 10 thds calkagquaum,
maenical snalysis for both equalibrium amd mon-cqguiliboum
flows based on saisbeal methods, Dhireet Simodaison Mosle
Carle (I35MC), Low Diffusion (LEW, and Fekker-Planck (FP}
will be discussod. Movel ‘all-paticle’ schemes are applsed 1
nercsace probloms; npersonic entrere-eniey Bows and mrefied
plume flaw.

10:16 [W-2-5]

Enabling Earth Atmospheric Reentry Missions for
Thermal Protection Systemn Technology
Demonstration

Hyeonjun Kim', Jaesung Shin', Dacban Sea',
Keeloo Lee'. Beomseok Oh', Jacsung Park',
Sungwon Kim®

| Koven Aerospace Besearch fnsfitrte
*Koves Instinge of Coeramie Faginoering and Tochnology

The spaveaul]l cxpenmecs rapid decelemation, comveating kmelic
energy 1o thenmal energy, when it enters the simosphere of &
planct or moon. A Thamal Prolecison  Sysiem (T15) s
imilsspensabde o protect onboand pavload @nd he vehecle itself
from the extieme conditions of ativospheric catry asd o salcy
defiver e in the planctary surfece. A wide mnge of sciemee
imissaons thal mvolve the TS echnology are petting morcasmgly
more sttemiion as an independenl nooess B space s now
available with the Men program amd the suceooding one. KARI
currenily = developimg both reusable and ghlaive TIPS sysicms
wimilar o TUFRO and PICA, respectively. The romsable 115
15 fior & future space plame wlzle the ablalive one s for reentry

ORAL FRESENTATION

capsules used in sample relum missions o the moon end
aateroids.  Developmg  the TPS  roguires  imtendisciphnary
collshomtion smong materials sciemce, phsics, chemistry,
asvolhenmal engmeenng. @l computanond modeling. The
performance of new TPS maotenals most be venfiod onder
extreme comlitions that arc comparable w the actaal seeniry,
which s wsually achicved omby by a demonstraieon  fhight
mussion, For thas, spacecrafl and other s vehicle sach as a
kwk stape are equipped with a reentry capsule, and lamnched
it space. Them, the new TPS system s estod when these
vchecles roemier the Eanh™s stmosphere.  Therclore, a
deimonsiration mission 15 always requansd o validaie md verify
new 175 systens for fubee reontry apphications. Sl Liuncher
R&D Department &t KARED 12 considening the developnwem of
a snall laumch vohsche and an arbaler, aduch could be sed lor
a romiry mission with o demonstrlor capsale.

10:30 [v=2-6]
Atmospheric Entry Flight of Planetary Vehicle and
Ground Testing

Jae Jeong MNa
Agency for Defense Developmens

Planetary vehicle retumming from the Moon, Mars or asierosds
will enter Eanh'’s abmeosphere af o super-orbilal velegiy. Al
such a high velocity, o stromg shock wave is formed mo front
af the re-eniry vehacle and imeomantics cxist on the inleraction
of hesting snd shlating envisonment, For this resson, an effor
must be made io investigate whether dhis phenonsson is
produced im the Eanh-returming (gt whach is expected s be
carrizd oul in the near fsnire. This is a work 8o help the overall
undersinnding of the pheromenon that cccurs when o planetary
vehise enters ibe smosphere, Thus, the presemt work inchades;
Fask, the nom-cqualibnum (hvas, acrodymamic heatimg, and heat
& mmass tramsfer phenomcna thal occus when o planctary
vechecle onlers the slmosphere o conducting a groussd 1es1 ane
explyined. And scoomd, we mvestigale the effect of these
phesomena on the mission profile sl hestshickd cosstinaning
the srface of the plamctary vehicle whon 8 onlers the atimosphere.
Finally as am applicatson exsmple, we presem predicisons and
amalyss resulie for scrodynamac heatmg and heststacld ahistion
assusming lupar rebam flight o Eanb, This peedicted results will
be a requirernents ol the ground and (lght lests o we plan i
Earth retun flight of planetary vebicle in the near future,

10:45 [V-2-7]

Introduction of the Aarothermodynamic Heating
on the Atrmosphenc Entry Vehicles and It's
Related Research Topics

Jae Gang Kim
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Serforae Limhversity

In space exploration projects, such @ asenond sumple relum,
the process of re-entering mto the Farth’s simosphere need to
b accompanied. In the process ol re-colering mio Barth, the
space vehicles experiemee lbe  merolhermodymanc  heating
accompaaed by very complex dwrmal physses pheomena,
named as hypersonic nonequilibium serothermodynamics. [n
the case of ke asterowd sample retum missson, A re-cntny
speed inlo Farh is close o 14 kmds, and m this exireme reentny
cnvicoamenl, (b maximwam saface heal Mux on the space
vehicles resch close to 10 MW/m’, and the hest load on the
vehricle is abour 270 MU’ ofter 510 secomds from the ballisic
re=critry. En s sty the acrothermodymamic benting mechamizns
will he momodiced, and the related research tolpics abow the
15 heai shichd design and the numenc] predction of the
sarface heating also will ke imtroduced

11:00 [V-2-8]

Fabrication and Characteristics of Porous Ceramic
Materials for Reusable TPS Applications
Seongwon Kim'. Min=500 Nam'”, Yoon=5uk Oh',
Sahn Nahm', Jaesung Shin’, Hyeonjun Kim®,
Bum-Seok Oh*

V Ermineering Marerinks Cenrer. Korea fnssire of Cormric
Engineering and Techmalagy

1&*::.1m:t:~:l.-rr of Mozl Sofence ad Engineering. Korea
Universiey

*Satall Lrarcher D Offee. Korea Aerospace Revedrch
fmsrivne

Yauncher Theamal and Aerodvnamics Team. Korer
Aecrospace Reseanohh fnstinnme

Thermal protection systems (TPS5) are group of msderiols
essemitial o onder o protect spaccerafl from the serodynamue
hening experienced dunng re=cniry inle an almosphere. Among
caradidaie moterials for TS spplicstioss, poroes commic materinls
arc ones for reusable TPS

In this shedy, we repont the developmeon of cormmucs mealalsm
maienals, such s AETB (Alumana Enbanosd Themmal Barrieed,
which are fhnicaled by usmg ceramic fber and sddilsves via
typicall cemmics processing. Some s on processing difficubties
are reporied inonder 1o produce properdy formed. BS1 { Reusable
Surface Insulsfion),

54 Bull Kor. Spa. Soc. 321), Apr 2023

09:00 [v-3-1]

An Intreduction of Geostationary Ocean Color
Imager System

Geumsll Kang. Jeoung Heum Yeon, Jonasuk Choe,
Won Beom Lee, Jeeveon Yoon, Hseop Lee,
HaengPal Heo

Korea Aerospace and Reseancth fnstirave

The ocean color monitommg mission arosd s korean Peninsula
from o geostalwmary platfiem has been performed by GOCE-11
{Gieostaisonary Opean Color Imager-11) sinee 2000, In case of
GOCE-L, it haal prosaded the momionng tnssson sinee 20040 and
its. mission was finished s 2021, KARD had developed GOCE-1
and GOCT-11 through a joant development with Axbus Defense
& Space, Domestic development of the mext geostationary
occan color magar 1 requested based oa the technology
accumalaed through i GOCE-D and the GOCT-11 program
In this paper, GOCT systom s mbrodsced Bom the development
poant of view. Im companson to s bow earth arbid payload, the
GOCT apphics. spevaal concepts. ol measanemicnl operation (hanks
v n geostationary platform, The GOCT system configurnton is
desagmed bosed vn the mission oporation coneepd. There ane
mapwr reguirements which drives W design; a high SKR
(shgnal 1 powse i) s requested o detecl a weak vanaton
af ocean radinwee. Multi-spociral mensarements ane nocessary
1o monalor oocan color and 1o perform atmosphenic cormedtion.
{hneboard  calibralion B also requimed  for the mdiometne
comection. There are three mechmnism umts in onder 1o suppon
e opembnn concepl; & pointing memor mechanism o cover
a pequestad FOR (Field of Regand) nclsling o star imagisg for
INE (Inage Mavigatiom & Hepstration) proccssing, a liler
wheel mechamism carmying optical filters, md shulter wheel
mechani=m wilh on-board calibration deviees. In this papsr,
magr umts of GOCT will be mtroduced m lenas of Functivns
amd mERET Dequinmeits,

09:15 [v-3-2]

GEMS Operation Status and Mission Plan for the
Maxt Environmental Satellite

Jaehoon Jeong', Kyvung-jung Moon', Dongwon Lee',
Hanlim Lee’, Dai=Ho Ko

! Natfona Tnstitiee of Foviroamenral Resexrch

! Pubvoung National Unfversior

Y ore Avrospare Rewurrely frastiiure



The Mational Institute of Foviconments] Hesearch (MIER)
lmchid the peostalsonary aavimmments] monilonmg specinEnce
(GEMS) on Febnaary 19, 2024, 80 monitor the movement of
air pollaiants and climate change trggers over Asan. GEMS s
the world's first hyperspectral pavlosl opembing i gecsinlkmnary
oebit b mwvmlor environmental conditions. Curmemly, GEMS
ohserves oir guality in Asia every hour, oo average & limes o
day, and menitors o dotal of 20 level 2 (L2 preddocis, includmg
acrosals, nitrogen dhoxide, and ocone. The resullanl data =
seocssable throwsgh the GEMS website (htpsnese mer gake)
wilhan an hour afier eoch observation. [n sdditkn o these 1.2
carfpiis, 5 bypes of L4 ouipul, such as the aerosal movement,
and the concentmbion of ground fine dust, sse alsy released.
GEMS ompsts are used in many applied coments, including
memmbong  anr pollutanis, am gaaldy  lorcgastmg,  and
respandinge 1o environmenial disasiers, soch as forest fires aned
valcances, To contipee this work, & folkew-up environmental
salcliic & mooded. NIER surveyed a wide mnge off both. matsmal
mnd imlemstional apelliie das users. Froms this, NIER was shle
b derive payhond specifications noocssy fir a new anaommonial
satellite. In shditbon s the existing ultraviolet wavelemgth
range, acklitomal visible light region obsorvation and  higher
resclufion wene deemed dessrable. As o oresale, the follow-ugp
environmenlal salellile payload 5 comsslering  hyperspoctral
oplics capshle of chserving the 30(=T80 wavelength mnge with
a spatial resolution of aboat 2 kme I resolulson mmproves and
wisthle light regson oheervation becomes possible, the accumcy
ol e moasuremonls af cxisting mapar products asch as same
and merosol will mprve. Farbermone, it wall he possible to
prodluce new oulpubs, such as data on valer vapour amd nagha
tlhamination. In addition, the higher spatinl resoluion conld
miprove the elfectivencss ol pollutant reducton policies. This
15 hecouse it will be possible to wdentify the concentrateon of
air pollstanis ai ke dasivicl kevel, and 1o mongior ihe cmssaons
of specific indusinal complexes, It i expected that poley
sapport. will be avalable in vanios fields.

09:30 [v-3-3]

Toward GOCI=I1 Improvernant from the
Experiences of GOCI-II

Jae=Hyun Ahn', Kyeong-Sang Lee', Sun Ju Lee',
Jong=Kuk Choi’, Bunna Jang', Myung=Sook Park’',
Jeong-Eon Moon', Tal-Hyun Han'. Hee-Jeong Han',
Joo-Hyung Ryu'. Geurnsil Kang®, Ki-Beom Ahn®,
Wonkook Kim'

1 Koresr Fnstiore of Ovean Scdesce and Technodaer
*Koven Aerospace Research [nsrine

sdriire-

*Pisan National Universitre

I this sudy, we discuss the developmem disecison  amd
requirements for the 3l Ceostationary Ccean Color Imager
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(A1) based om expersences with the previous GOCT (Jume
2000 e March 20217 and GOCL-10 {Mareh 2020 10 sow) The
GOCH and GOCILI1 are the world's first geoststionary ocenn
color mmssion sefies, iben were able de obsimve diamal
vanations of the ocean envirmment for the first limee Since the
development of the GOCE-, the ocean color remsie sonsing
communily  has signifscamby improved the algonithms  and
observaipon technies. Thaefore, ihe developmwni directon for
GOCEI alse peeds e consider the applicalon of next-
gencration agcan color memole sensmy approaches. [n parsailar,
the addstson of polanzation hands can enhance the acouracy of
ocean-cobor prohicts when absoghing acrosels ooous, which
has been regarded os the most challengang s=ue 0 occan=color
rendde sensigg. Fumthermore, (he addition of spectral bancls,
adjustmenls 1o the oomiral wavelongth, amd the bhandwadihe m
comparizon 1o GOCT1, could lesd 1o overall improvemenls m
observatson  capabilities  and  expansion  of  envirenmsnial
inliommtion. While thas sty proposes the specilication for
GOCT-1 s oo bend besst performuance snd wsabalify, e final
spoecificatins can be modified dunng the development progress
by comsidering paactical design fesirictions sl cost.

09:45 [v=3=4]
R&D and Development Foadmap for Optical
Pavioads

Sung-Joon Park', Gm-Sil Kang’, Dal Ho Ko’
Young-Jin Kim'. Taciung Kim'. Hagyong Kihm®,
Sehyun Seong®, Kwangsun Ryw’, Byung-Geun Lee®,
Hatslirm |.-|.-|‘.-'1, H‘!.'ull'_]il:l |.L-em, Sun Do |jn!|"r
Seonghwan Choi'. Jinsuk Hong''

'.Enn:'u Asrronanm and Space Scienoe fnsnvaee
‘Korea Aerospace Ressareh Instinure

1 Karen Advanced Inatitute of Schence and Tecknodogy
e sy

S Korea Research Tnstitore of Standards and Schence
“TelePIX Co., Led

? Savedlive. Technology Research Center, KAIST
Fwangtu fnstinre of Sclenoe and Technaliogr
*Pubyang Natvenal Uafversiy

I"".L']'.umm i

M tanmha Sestems

The Korea Acrospace Bescarch Instiiule (KARE 15 currently
estnblishing & basic plan fr the fllew-ap missson of GEO-
KOMPSAT-21, which was successhully bunched in February
2030 and will be opemicd wnbl 20ME In lime wiih the pexi
GEG-KOMPEAT mussion amd the new space R&DD podicy
established by Korean Ceovernment, thene s o peed o present
a new for optical payloads that reflects the updated saspons and
goals for lausch vehicles, planctary and deep space explominms,
remwde sensing. amd other space mussions We  bormaplly
reviewed the technology elements of GEOKOMPRAT-213 and
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other relaled missions i the poadt, snd classified oone targets lpr localization for the future missions. In this paper,
wchmdogics that ooukl have a significam mypec on fiture we proseml oore Wechsologees o be locahieed, as well as
missings, These core fechnologies can he majosly considered as development directions and poadmap,

56 Bull Kor. Spa. Soc. 321), Apr 2023
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[P-1] KPLO Flight Software Assessment during
Launch Early Operation Phase

Soo-Yeon Kang, Sun-Wook Klm
Kooy Aerosoace Resewrcf fnstffure

Korea Palhfinder Lunar Ocbiter (KPLO) LEOP activitics have
been comducted  from Augast 5, J22 1o Jamemry 31, 20628 gho
six months. LEOP consists of 5 stages, which mre Early Cnuse,
Trons-Lunar Crusse, Lawe Cruse, Lunm Owbil  Acguisition
(LE0A) and Commussiming. Thes paper desonibes the asscssmend
analysrs and mesults of Mg sofiware functions @ cach sape
duneg KPLOY LEOF penod. The sssesment dens of KPMLO
Flight software m cach stage are the same. Thoough the
cvilmtion resulls of the [lighl software funcisons dunng [EQP,
KM Night software has beon suevessfully venfied on orhit,

[P-2] Determination of Command Parameters for
Pavioad Operation of NEONSAT

Chiho Eang, Dong=0Oh Kim, Dashoon Yoo

Kevew Aevospace Resedrely siffore

Aouser who meeds image dala aoguied by the Eath obseralon
salgllite can submit the coder for mmage products contaming the
arca of mieresl om e Barth In ocder 1o proside bagh-quahty
image prochicts i users withm a given time, the operntion plees
for pavload of the Eanth observation satellie shonbd be prepared
oo ground an advance so that the an aren of mierest con he
chserved with the best comdition in the viewpoist of both
gaaliy amd melipess. This paper descnbes the procedre for
determining the command paramelers for the operation of the
hagh-resobution optical paylosd of NEONSAT, which are
calculnied and determined on ground  duming  the mossion
operation phase of MEONSAT,

[P-3] Research on Quantum Communication
Systems Applicable to Satallits

Myung=Gil Kim, Kang Toi Yoon, Je Guen lees

Spacef Jnc

The mpully evolving Geld of commumecation techaology has
seen vanous chamges in sstellite commumication technology,
wilh quaniem commwnsation bong a key mea of Fovus
Chaanlum communicalion s bemg developed in lamdem wath

FOSTER PRESENTATION

adhvancemenis in quanhim coampuilieg, el quantum communenlion
symlemns offcr high  levels of secumiy, allowang G e
imnsmuission of encrvpied data, e thus creating a new
piraligm i communicatin

The theveetical comcept of quEanbum commmication was propossd
i e 19508, but o ok soveral docades for cxpermmeemial
evidence 0 be obtmned, wath Hell's megualiy being published
i 196 1o allow for expeminemial venfieation of quanism
mechamies. The development of Chatiem Eey  Dastrabation
DKL techmology o the 19708 bad 1o s aephonentation in the
1980%, amd in the 19590s, QY 1ochnology was commeercialiaed.
Sinee the 2000k, quamiam secunfy communicaizon technalogy
has contmueed o mlvance, with quanfum eneryplon, dquanism
amtbeniscaton, and other Gelds seeing the application of
quanlum oommmimcalion loechnology.

In 24, China lmmnched a gquonfum communmicalzon sibellile,
e Mlicias, which demsonstrated the feasibility of safe and
lomg-dhstance quantum commmecation withoal  ground-hased
infrastructure, amd this developament has shown the mporiamee
of guanbum  commmimscation  tochnolegy m the field ol
crypogrphy

Ihrs mescarch amns o explore the components of quaniem
compemication and 1o conduct o preliminary study on the
potential applecitions of gqueanien communicalion m satelhie
techeology, in order 1o provide direction for future  spece
products wilizmg quanisn sommunscation.

[P-4] Introduction to the Operation Methods of
Electrical Ground Support Equipment for Low
Orbit Satellite Power Supply

Minjun Kim, Hyunguk Kim. Dong-Chul Choe,
Yun-Goo Huh

Korea derospaoe Nesearch lnsriee

Before launching a low orhit saicllie imo space, 11 is cnacial
to conducl sullicont functiomal tosting on the ground. Power
supply tio the sabellite 15 essentinl for comducting sadellite fonction
festimg. This paper provides a bricl atrodisciion 40 vanoas
methods of supplymg power to the satclle. It will mimodsce
il electnical ground support equipment wsed o supply power
ts the satellite, and explain how and when the cloctrical round

supped equipmeni is used

[P-8] Developmant of an Auxiliary Processing
Program for the Automation of Manual Standard
Image Processing

SongRan Kim. JunWaon Lee, Junyvoung Song.
Min-A Kim. Guhveok Kim, MyeongShin Lee

Korea Aderasgeice Researeht Tnsrioere

When manually processing standard image processmg, the
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operation & perfommed by the worker confimuing the order and
entering the cormespomding onder nformation ime the procesmg
system. Im this study, n progrm wes developed that can
aubmmatically perlform the process of crestimg work instrocions
necessary for stnndard image processing. This progmam detects
real-tume order indfommtion for sasdand mage processang and
begms creatmg work order. I retnieves the mw imges used for
image progessing and wriles the setiing values based on the
order inlormaon. In addstion, a user inderface was provided o
ciable the memtonng of the curmes progress of e work
process, the processmg waiting list, mnd ermor list. Through thas
program, awlomation and ral-ime progessing of sandard mage
processing are possible, mmabling mive eflicien! opeation.

[P-6] Technical Considerations on the Test of
Focal Point Unit Using Fiber Optic
Communication

Young-Yun Kim, Young-Sun Kim, Joog-Fil Gong

Kovea Aerospace Research Tnsefiane

As the mesolaiion of Earh obseraben safelliies  menesse,
acourale an fast mansmsseon of large capacily acqumed data s
pequared, amd high-speed larpe-capaciiy data iramsmission using
conventiomal coaxial has difficulty | developing due 1w daia
transmission earors due 1o impeclenes mismaich betwesn different
umits. In onder o mevt thes demand o technigque usmg oplical
fibers imstemd of existing coaxial lines is applied. Thas paper
dhscumsses the basic desagn of best oonfiguration o Rcal plang
umii using opheal fiker, the considerbions in the developmend
stage, and metlols to identafy and prevent problems thal iy
oegd in the post-development st process im advance,

[P=7] Comparative Anabysis of Performance
Characteristics of Different Coarse Sun Sensors
fior Low Earth Orbit Satellite

Yong=Bok Kim

Kowea Aerodpgce Reseaneh fiseirite

T Coarse Sun Sensod Assemhly (CS5A) s one of the cxsontial
sermis for the atitude control of Low carth oshit ssellite. 11
i tsed o mersare e direation of the sun's faves o ihe saicllic
mnd 1o defermine whether the satellile & in ke eclipse where
it canmal e the sum. In this paper, we will e comparing and
nnabyrimg the perfommance  charsctenstics of two  defTerens
bow-precisson suen scmsons thal were winlized in e development
of lowe-parth orbit sateflites. We will base our amalysis on
proasd fest dats that was oblained by rotting the coanse sum
sepmids baolhy vertically amd honeontally.

[P-8] Introduction of Practical Test Configuration

58 Bull Kor. Spa. Sec. 321), Apr 2023

through Integrated Control of Electrical Ground
Support Equipment in Low-0rbit Satellites
Jin=Hyuck Kim., Jin-Ho Lee

Korea Aerospee Resenrch Instdiipre

In the salellsic kevel, vamms clectncal grownd sepponl oquipmenl
in osed for venfication tests, As much as pessible, elecirie
groumd support couapment (EGSE) is miegratad and contmalied,
but some chectnic ground support equipment s not ingcgratal.
EGSEs sh as cootrod  commmunscahion and  power  sapply
perform imegrated control, ha inage commumicatn EGSE
adopts a mcthod ol indepondent conrol. However, in revent
vears, image comrmmacatzon FGSE also needs miegrated conirod,
In addivien, sddipomal features for more officsml integrated
wonirol are woakad.

In this paper, we inimduce a wider range of mtegrated contral
iiwcslels aimd featisns,

[P-9] Analytical Tharmal Path for Improved
Dasign of Spacecraft Radiator
Hul-Kyung Kim'?, Choon-Woo Lee!

"Korea Aerospace Research fnsiiune
:t’.'l.'l'e'm'r,l af Eferoe and Techoalogy

The micmal hot of spaccorall should be disapated mio oulsede.
Radintors mwoumed on the surfsce are o major thermal control
meethod o dissipate heal by radialson. The mdislor would die
its. thermal performance fully when Escing the outer spao:
wilhoul obstructing by surmimidings. Thowe & nol, however,
enough affordable dessgn space for requansd mdintors. The
acklitioma] struciure of a refledior could play o role by changng
the thermal path of dissipating heat theough the mdinler o
avind smmoumdl obgects. The thermal path depomds the goometne
configumtion of the reflector surface profile, which determine
the dirscton of the thamal ray refllodting on the sirfwe. There
are several types of plane, parsbole shaped surfsce, amd
modified of comhined profile surfaces. The thermnal my staning
[rom the radiabor coald be dirccted mio the docp space alber
reflecting. The single pamabolic reflector gives o perfectly
reflecting path il the outer space. This mscarch focused on
the mnalviscal thermal path on the militor with & dual,
cotmbmed  shapad  reflector, and the effstivencss of i
reflector-radastor simactume

[P-10] 5-Band Communication Link Consideration
for Early Operstion of Low Earth Orbit Satellite
Kyun=Sang Park

Korea derospace Research Tnstiore

For ibe carly operation of the bow canh orbil ssellie, the



sband commumicnison bnk is mevilobie o check SO (Siale-
of-Hahh) and sctvate the wnin of the saicilive. In the carly
operation phase, the opernton mode of ihe satellie 5 m the
safic-hald mode, bocaise iU s maportani o maintan thermally
mnd electrically sale sate of the satellse. Thus, onder the
sl comudition for the commimmicatiom link mangin analyss,
il s possible o ocour the loss of the conmunication link
accondmg 1o the wall region of s-band amenna relaied with ibs
salellite alistude and the atislude control accuracy. 1o s paper,
the worst case analysas is conducted for the tome duration
calculstion of the sbhand lmk loss dunmg the commmmication
willy ihe groumd sialsen

[P-11] GEO-EOMPSAT Bus Operation Evolution

Keun Joo Park. Hyoung Yoll Jun
Kerea Aerospace Beseanch Inseinate

Mew geosynchronows carth arbit Koren Mulis-Pamose Salellse
(KOMPSAT) bus is usder development by Korea Aefospace
Hescarch Instalsle. 18 beirs the predecessor, GESKOMPSAT-2
buas, however il is reguired 1o scoommodate  several key
peduireiments, Firstly, two solar smay wings ane egaipped asd
the deploymcil configuration during rnslar oabit s dillerent.
Thon, onboard fault manogement design s remdonced  doe 1o
high missson availabaliy requirement of commumscainon payioads.
Abse, aubomatie nosth and somly station kecping managenend
g GNSS  receiver measurements and  elecinie  propalsion
svstem is pewly added. In thas paper, the cvelution in the
sibcllile bus oporalion 1x desenbed

[P-12] Analysis of Electrical Propulsion Thruster
Combinations for GEO-KOMPSAT-3

Bong-Kyu Park, Hyoung Yall Jun, KEeun Joo Park
Kovreg Aerospace Reseprety Tnstihire

Absiract: This paper [cuscs on the clecincal propulsion (EF)
thrusters  For  GECRKOMPSAT-3, o pooslabonary  salellic
currcmily umder development with the am of Baumching in 2027,
The salcllsie wall oporate ol a leagiule of 12815 deprees E
and carry theee different types of pasvloads. To perform Monh!
Sputh station-keeping. six I thmasters wall be used, wath three
on fhe north pare] snd ancther three oa the soulh panel. Tao
of the throe thiisters wall provide porb/south  direclsomal
thrusis, while the remaiming two serve os hackuaps. However,
the offect mgles of 1he thousters can couse imwariod FastWes)
deifi, making § necessary 1o analyze the dnft effect of each
thruster and combmatson of thrisders. Based on (his analysis,
this paper proposes hackup combinations of EP thnsters tha
can be employed m ocase of any thruster adure.

[P-13] On-Ground Maintenance of the P-S
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Configured Flight Modal Battery with Inharent
BMS Circuitry

Sung=Woo Park'. Hyung-Jun Jang’

F ko Arrospacy Kesedrel Tnseiire
! Korea Avrospace fnausery

For & Might medel baiery, proper on-grousd  maistenanms:
activitics should be performed bhased on the manusfecturer’s
rocommctidalon dumng groamd storege amd  vamous satclhine
level tests to provide the hest performunce during . saellite
in-orhid missaon operaiion. Even dunng sionage persd whsn a
hattery is notl wsed, regular cell voltages chevk is reguired 1o
momilor an exeesve ocll voltage drop due 1o self-dischargs and
cell voltage sprend between cells. When the cell spread exoceds
mamfacturer's  criteria, forced ol halancmg  should  be
performed. Aml. afier long term stopage over 1-vear of a hatlery,
enid=nl-storage control activity is abso requered o venify baltery
capaecity  degradation amd 1o check  battery  health  statas,
Aadditsonally, nterlaces for all these on-groumd mainicnance are
aleo e e mame and needed o be considered depending on
the batiery sinbas, stand-abone or satclhe pamel moumcd
configumation. In this paper, vanoss on-grousd  maimenanes
metheds of 1% configured flight masdel baflery waltk imherent
BMS circmitry ape summarized asd presented.

[P-14] Technoloty Trend of Passive Deorbit
Systemn

Eungsik Park, Jomghwi Chol, Keun-Woong Shin

Korea Avrospaoe Research frstive

Revently, the developawant and bsmch of mistosatellites s
mereasing. Fowever, laumch costs are docreasing e 10 rewsable
lounch vehicles amd smelbie lmnches. In panscular, the namher
af sabellsics s mereasimg cxponemially die o commumeaton
servises and ofservation satellites using smadl cluster satellies
As a resuli, spoce debes s increasing exponentially, T adidition,
salellile operators  sometimes miss the uning of satcllie
disposal by maximizing operation at the end of the hifespan of
a salellite i order o pursue maximum profils. In ooder b
escape from ihe threat of space debnis, techandogies such ns
launsching cleanng satellites or deoppang salellites om their own
are being applicd. ln this paper, we will analyee b overseas
teends of varous passive deorbal systems and review b
possihility of domestic satelbile application in the future,

[P=15] Electric Propulsion System Configuration
for a Public MultrPupose Communication
Satellite

Jong Seak Park. Jung Su Chel. Keun Joo Park.
Hyoung Yell Jun
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GEOECOMMSATS Progeraeny Oflies, KART

A gevslationary public mulirpurpose communscation salellie
imcoapomting an elecine propulsion suhsystem, GEOFKOMPSAT
-3, 1 uncker developinenl The disturbance tongue generaled by
electric thrusters has always bevn ome of the higgest chalkmpes
For satellise mtibade comimal systeis, Thete are vafious wads o
redsce 1his desturbapce fongque theough =atellite d;:r.lp. ansd ihe
thrusier steering mechamisuy is a tvpical example. However, in
oeder i pvoid 1he design ond operational concept complexity
associabod with the s of sich a devies, it was desaded s
o apply 1 on thes saiellite.

The main source of disnrhance worgue i e vanation of
salellite center of mass due o #s propellent comsumpiion dusmg
the lefetime, and sinee the direetion of electric  thrusler
orsentation 15 fixed, dishabance wongoe 15 imevitahle dus o the
mizalignment «f the ssicllite cemler of mass with the electne
thruster odientation,

Thoxs paper presents o mdeoll sledy on the elocine propulsion
sysiem eonfigemtion of the GEO-KOMPSAT3 e mimimive the
disturbance lorgque.

[P-16] Orbit Operation Result of CAS500~-1

long-0h Park
Korea Aerospace Besearclh Instinure

The CASSM] 1= a 500kg-closs salellne for mational beriory
managerent, agreculiure and  fercstry managensma,  disaster
mimalonng & control, Korean penansula observalson ele.
Adber CASSM-1 satellite was Bunched by Soyue Bemcher on
March 22, M2|, the poylommnce validiwm and mmage calvbmlzn
were perlinmsed almest & menths alber lanch

In this paper, | will inreduce the oghit operatson resulis of
CASS-1 Sasellite during 2 years afber [aench

[P-17] Mecessity of Establishment an Automation
System in Manual Standard Image Probessing

Junyoung Song, SongRan Kim. JunWon Lee,
Min-A Kim, Guhyeok Kim. MyeongShin Lee

Keovoa Aermipace Besearch fasefrare

In this shady. the standapd image processing aulormiion system
of ssicllite was mnabyvecd, and based on thes, the devebopmendt
direction b0 the stamiland image processing nuseemation sysiem
frvm the mammal stamdard image processing was presenbad.
Stanelard  image processing of salellites opersted by Korea
Acrospace Bescarch Imshibale musgomalically gemorates standand
imges through mw insages by inpatiing 8 work onder comiaiming
miformatson on ordered images and processing optioss mio PRS
(Product Manapement System). However, in somme aatellites,
standiand images are stll processed mamually. Conssdering the

B0 Bull Kor. Spa. Sec. 321), Apr 2023

salellites 1o be sdded m the fsture, the estnblidhmes of @
abfloaeation system for manizl stardand image procesmg s
exseniial o increase the effickncy of saiclliie opemison in jemms
of manporwer ubilstion,

[P-18] Generating Code Property Graphs by
Analyzing Source Code with Static Analysis

Hyun-Eyu Shin

Korea Avraspace Research frstive

Samiie nnalysis of softaare is o lechnique that sdentifies issues
m sflwane without achmdly exeasting the program, by ubluang
virons properiics of the source code thal comstilsies e
sifbware, Static analysis s used in the development process of
satellite Might software, pasticularly to check for the existencs
of errors thot nuy ocour of numlime, I.Biirlﬂ mathemmtionl
methods. Unibizing propenies of the source oode lor static
snalvsis cam be wsed noi only for issue detection, but also Jor
desigming and venifying the fanctomality of the sofiwane,
Aulchinomally, i1 can be med 10 manage soliware requiremenls
aml track clamge hissory in sienilar peogects that sham a
common cvde base. To achieve this, the process of eximcting
multiple properiies Bom the soance code s requized. Thas paper
istroduees how b generale code property gphs by analyang
ihe sounce onde

[P-19] An Effective 15538 Scheduling Method
through GR15538

Seume-Eun Yang

Konea Aerosmroe Research fnsiiowe

LECENAFT (CGIRT400 18 foull fodermnl mualigple oore processor that
15 widely used to spacecradl. 1t contams GRISSSE 11 core (has
can be fumctional of BC O (BUS Coniodber), BT (Hemone
Termmaly or BM (BUS Monfioek  1e-Ende amay al Iransber
descripton block is ppplicd 10 comstroct 13550 rassacinon. i
alzo provedes varous oplices (o schodule 13530 imnsaction.
“alot tiae™ filed in the deseriplor wond ps uised o st diler-
mesanpe gap twms 17 e previous tramsactson i finished sooner
than the sel shed time, the GEIS53 core pause the coment
Iansaction umiil the shol s expires W0 zoro. Trnsacin
schedule 15 also configumble through combined tmnsaction of

symchromous message and asynchronous message. The poely
of asynchmonous messsage 15 lower than synchromons  one.
Therclore, ssyochroaous message is msertsd to il misaction
when enough GAF time exisl between symchronous message or
all symihiomms mnsacton 5 fmshed. 1o this paper, vanous
13530 scheduling  metbod  is deseiibal (o8 efloctive
commumnication. Also, fime mensored resolt of esch trassnctson
15 stafed through GRISSAH



[P-20] The Mational Research and Development
Inncevation Act from the Perspective of a
Research Field

Jimo Yang, EeunWoong Shin, JongHwi Chol,
EungSik Park
Koveg Aerospace Reseanch lnseinure

The Makom] Fesearch and Development Innovation Act 5 n
lw that was cnacted in South Bosea on Japaary 25, 200% o
sappart. anid promote the country’s research and devedopmemt
mid inmovabon activitics. The purpose of this bw is $o establish
ol promiode nstional reseanch and development and mnovation
amtegics, allomte amd operate budpets  for research  and
developmeni and mnesation, and foster resenrch mnd developmeni
personnel. This law provides vanous syslems and infrastnociure
o maxiniies the country’s sesearch and development and
imiovaliGg ouleomes by iavelving vanous stakebobders, The
Matiomal Heosearch amd Development Imnovalin Act can be
divided into two main categogies from the perspective of
pescarchers. Firsly, the provisions sugponed by this Lo arg
considered  very mmpoertanl o lerms of matifubions] support.
Secopdly, there & sl o peed for improvemeni m the
implemsniabion af this bw, ls ke reseach Geld we am o
cxamine the mstimiomal suppori proveded by the MNatiosal
Research and [evelogment Innovation Act ond dsoiss measures
o improve and supplement the iapbamentation of this law,

[P-21] Gravity Impact Analysis of Large Aperture
Hexagonal Segment Merror for Space Telascope

Jeoung-Heum Yeon, Jongguk Choe, 'Won-Beom Lee,
Su-Young Chang

Korea Aerospace Besearcl Insdinure

Deplovable segmwonl mirrors ane wsod B the wira high
pesoluion space telescope. 1 s mainly due o the Bedled fbineg
volumne of leanch vehacles, Janses Wil space telescope 15 o
wnch type of felescope and sinmlar type of Selescopes. are under
studying and developmenl. Circular or square mimor can be
umed for the scgmenl mumoar. However, hexagonal momor 1=
property wsed for the segment mimor to reduce the gap between
mitrors. Light-weighimg s cssential or the space mirmors and
the estimation of the gmvity impaet is necessary for the ground
alpgnimenl off e telescope umder gravaly condition. Even for the
high specific stiffiess materiad is used for the mamor, gmvity
mpact mcreases apidly as the siae of the mirn imoreases, In
this study, the gravity inpact anslyses are perfommed [or the
large apertare hexagonal sepmcil mimor Mimor Selommuition
and poTespuxding wave-frond crooss are anabyecd for gmsaty
comditions

[P-22] Data-Driven Power Generation and
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Consumption Estimation Model Analysis for Low
Earth Orbit Satellites

SeckTeak Yun, Day=Young Kim, Sang-kKon Lee

Korea Aerospee Resenrch Instdiipre

Lavw Earth ocbsl sastelltes play a erucial mle m modam waely,
providing essentinl services sach o8 commmnication, TEVigatio,
anil Eath obsorvatbon. As the vumber of sslbies n orbil
grows, umklerstanding their power gemeration and consumgtion
beoomes  mercasingly  mpertanl.  Ths rescarch  proposes a
data-driven approach 1o estimate low Esnh orbit saellies'
power penctation and comsumption. The proposed  approach
uses machine leamimg algomibms 10 mnalyee daia and predict
piewer gemeration and comumplion. To cstivmle poaver pommalion,
the model conssders vanous  faclors, such as solar panel
elliciency, hattery capacity, and satellite crientatiom, Similarly,
il miodel fimds paylcad operations, coimmsnication adivities,
and onboard sysiems o estimale power consunapbion, The
pesubis of the proposed approach can be used o oplimize e
desagn of future saicllites, develop beiter fauli mansgemeni
atyalegics, ol cnsae oplinal mssaon porformance. The stsdy
also  highlights the potentinl of using machime  leaming
algorithms for other space applicasons, such a5 pradicting 1he
health and performance of spaccerall subsystems. (verall, the
propossd  data-driven approsch offers o valimble ool for
analysang and undersiamding kow Farih orbal sateliies” power
gencratisy and comsumsion.

[P-23] Telemetry Manitoring and Contingency
Systemn for Low Earth Orbit Satellite

Young=Su Youn', Jae=-Nam Yo'

! Kares Avrorpace Ressarely Inseinurg
*Korea Avrospace [mdustries

The telemetry maonitoring s comimpensy system For hardline
iclemetry of lousch suppert equipnsest s inbegrated with ihe
sysiom lestmg equipmaent of lvw carth ol salcllne and is wsed
up until the lift-off. The wlemetry monitonng snd comingency
syslem autmalically racks the expected salues of the satellie
telemetry, which are organized in & shle sccording 10 ench
stage, wntll the Lifl=ofl of the lumeh vehicle, amd has the
capahility to prongd respand o amy erars thal oocur. Dunng
the exceutn of (e satelline telemetry monfonng table, which
is prepared for esch stafge sccopding 10 the operation of the
sabellite o accordunce with the launch procedure, an alert
window s imimedistely displayed if the telemetry ststus o
range docs pol match. Furthermone, i order 1o schicve rapid
emor recovery, il s possible toosebect 0 ocontrol commund
imnsnmssien for the cormesponding telemetry smitlen o the
salellite monlonng lelemetry tmble, and if nsmssion s
sehected, 0 can b sent mmediscly o the saelhie.
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[P-24] Analysis of Rediated Emission EMC Test
Results for Satellite System

Sungrok Lee, Toe-Youn Kim, Jae-Woong Jang,
Kvumg-Duk Jang. Chang-Eun Lee

Korea Aerospace Bessarch lsdiune

The amtellite system consist of vanous elecirical unite. Elecineal
compenend operale crganwally and lorm an chectromagnenic
envirommeml. Securing EMC safety margin is essential for the
proper aperalon of salellite under a Bormed onvaronmment. This
paper mainly deals with radisted emission. ln the ense of the
molch bamd, 0 s related o the sonsstiviny of GIFS and 5-band
receivers. Al firsi, il s necessary o check whether the
froquesey of noase meastred @ the system level matches the
poccpiion band, and i s, 1l 13 necesary o analyec the distance,
mngle io the neise source, and E-field sirengih. For pen-notch
Bamds, iangin analysis uwsing systenrlevel mdialed enmsson
measurement results mnd  susceptibility fest specilfications %
required. To do this, it s pecessary o compare the resulis of
the umit-level madinted enuission test with the resulis of the
eyt level resubs. Accendingly, il s possible to mlfa a
silellite shielding effect consestmg of a pamel and am ol lover
imsislaizom

[P-25] Assassing the Demand for Frequency
Resources 1o Acquire and Maintain Geostationany
Satellite Metworks

Seorlm Lee
Keorea Aerospace Besearcly Instlnure

Frequency resources are a fumdamental compoenonl necesary
for amy space activity, Wilh the recent merease im both
governmienl and commereial actvibies mospace, the domand for
frequiency’ Tesmarees is also merensing. This imcrense m denamnd
for freyuency rosmsnoes lemls 10 inercases m the ansount and
complexsty of coondination activibics pevessary o acquime and
maintain frequency resources. This paper exsmianes the cusven
tretl inn dernand for Frequency resomnces m order te peovide a
better umderstanding of the changing frequency environmen
and (hersaller supgont he planiing of cooodmalson sctivitis W
noaquire amd mmmtsin freqoency resources for gecsiabionary
sabcllile progranis.

[P=26] Development of IAMMAP EQM Modeal for
CAS 500=3

Seunguk Lee', Kwangsun Byw', Chang-Ho Woo?,
Jinkyu Kim®, Wanha Cha?, Dongkook Kim®,

Bon-ju Koo', Seong-og Park’. Dooyoung Choi',
Cheongrim Chai', Dae=Young Lee’

| Chumgbuk Navionral Universir
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The lonospheric Anomaly Monitonng by Magnetometer And
Plasma-probe {LAMBAL) bs 8 space scienee pavioad package
heing developed by the KAIST Institute of Satellite Besenrch
It will be lawmched by the Korean Space Launch Viehiche
(KAL) ohoard the Comypact Adbvanced  Satellive 500:3 (CAS
S00-3) schedaled for loumch m 2025, [AMMAPF @ms e
commelale equatonal electroepal (EET) amd equatonial somzation
aorahics (ELAL [ oonsets off an Aubaptivg Ineplose MACmetomector
{AINLAG) 10 measure geomagmetic porturbations caused by FI
cuments, and an lmpedance probe (1M amd Langomue probs
{LP) e measure vanabens m plasma densify caused by E1A
AIMAG is charsctenized by a circun that mantans the seoomd
harmomse signal m-phase oven when the lemperalime changes.
The I amd 1LI* measare the same physical quaniy, bl the 1P
is cquipped with an [P w0 overcomse the dissdvantage that b
mwasurciisend value may change dependmg on the swee of ihe
antellite, 1P mses & monopole type astenna b messure the e
hybrid froquenssy of the plasima 1o ctimale the plasma densaty.
This requires acourate nagnetse Geld measurements, which is
why the AIMAG data must be accumate. [n this study, we

presend the performance mensurements of AIMAG and the
complomentary pof fonnenes mcasurements of [1* amd LP,

[P-27] Establish an Interface for Low-Orbit
Satellite Standard Image Processing

Jun Won Lee. SongRan Kim, Junyoung Song,
Min-A Kim. Guhyeok Kim, MyeonaShin Lee

Korea derospoce Reseorch et

The siamdonl mmages of some lowsorhil satellies, which is
operabed by e Kosea Acrospace Besearch lastibale, are being
processed with the mtervenbon of workers as thee s oo
mbcrface implemonted s the Ondir Mansgement System (OMS)
that clunges s siohss, To mionwie the how-cabit saicllie
staniband provessing sydam, o is esalial fe edabish an mierfee
in the same fommat s other satellites. In this squdy, we maed
FTS iFile Trapsfer System) b0 distribaie POGHRs  (Product
CGionemite Rogquesty gencrsted from OMS o cach LI 5o that they
cam b processed at cach LP (Level Processorl. Furbsmmor:,
after stundard image processimg, we collected the prodoects
goeralod af cach [P 1o slomge, and created RGS o be neflocied
m OBES i sccondamee with the existing system. Simee neal-tims:
updates are possible through this misvlaes withoa 1he meed for
marmual imlervenfion by workers, 1L 15 expedied 1o effectively
cufitribate 10 the operaton of b sandand mage proccsng
syslem.

[P-28] A Study on the Integrated Multi-Satellite
Download Scheduling Systemn



Eunsook Lim', Funa Cho®, JungNam Jun’,
MyeongShin Lee'

! Kovest Aerospace Research fssiuee
*Slelmaging Sarvice. S0

The impomance of sol ondy quickly csablishing a imaging plan
for emergency rogquests such as disasiers, hul also siably seammng
mages 15 mereasing. loo ensure siable mage soguisison, the
operuiod docs not apply the defash settimg valise of the receiving
plan, “deleie”. Instend, a reccivmg plan is establsshed @ several
receiving stations by setimg a “lmage save afbear receiving™
value, After satellite mmage data reccving i eomplaed, the
result of image datn is checked, and in case of success, a
dicletion plan 15 csiablished, and in case of [olume, & recciving
plan is established again [ onder 1o amomatically perfome such
an umasial pe of roguest, ol as Y 1o improve the
Mubti-satelllite Downlosd seheduling Swvabem.

When dovwnbomd scheduling, i case of an emergency reguest,
the download plan s cstablished by applymg the relam option
up o the reguested mumber ol recepiaons. ln addison, the
fumction of ke download schedulmg system wall be imaproved
w that a downbosd pan or deletson plan can be astemalacally
cstablished depending «o whether the mmage data s sagquizal o
nak. Through the improved system, i s expected thai it will
be possible o sccure mmages quckly and stshly by reflection
the requircments of various users,

[P-28] Fundamental Research on Communicaton
Protocols for Standard Space Exploration Vehicles

Hyun=5u Lim
Korew Aerospace amd Research Institwe

Investments for varous lunar and Mars space exploration are
expeetad o contimue o grow, comering on spacecrafl advanoed
coumimes. While Soulh Koren's space explornison has mamly
focused on sabelliies im Earth orbal, it con be said ilsal decp
space  explomation including the Moen has begun with the
laumch ol the lumar arbsler Deneb, 1o the 20005, 110 15 planoed
o lmusch its first Bunar lasder, which could lead o diverse
mpace explomation nossions, mchadmgz o Mars ond  ssieroads.
While developing misswm-specilic spacocrall Tor vanous dop
space eaplorations m possable, considenmp the lechology gag
with other spacelnring nations, developing a stamdard space
crplosation spacecrall model could reduce development time
and cvste. For the nussion contral and payload @il ransnmsson
ol the stanilard space explemtion spacecmfl, conmumication
with Earth 13 csential, amd global space mlemel progrnims. such
as Limanet and Moonlight are curemily beimg developed by
MASA snd ESA, Fahermone, by analyveing the commusnicatson
prodecal rends for foacign space explvmison spacocradl plammaed
o be laanched moihe 2030, & basic design of conmmuenication
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protocisls sumiable for the standard space explomtion spacecmit
will be developed

[P-30] A Study on LUTI Images Application
Method for fe-5Ste Resource Utifization

Yoon-leong Jang

Korea Aerospace Research Inerioere

Koren Palbfmder Lumar Orbiter {KPLOY 5 Eorea's first lumer
ofbater thal performs scientifbe mossons and produces. space
scienoe daln. The orbiber wall be indked walh serveying lunar
respiarces such as water ice, helmm-3, silcon, imom oxade, rane
carth chemends, oic, mnd prodice o hinar temain map e belp
select fuhse lussr landing sites Inage dats of KPLOY 6
obdaimed from LUnsr Terrain Imager (LUTE, which s a hagh-
resedubion camone Using the date of mage, i can be aised for
ISEAY ¢lm-Site Resource Utlization) space resousce analysis
Irough this, 1 is possable 1w wemily the chonents of majos
Tumar resources through derivation of vaboable wesournces on the
lumar surface aml relaled studics. As oo resull, they realue
prinaary rescimees and reduce cosls by miniviemg the movemen
of resources by wocurmg  onginal  technology  for  space
infrastructure hased on loar termain conditions. This shsdy
ullimatedy sm do rescarch ovemall process of LUTI mmage
analvsis and whilization plen for spece ISEL

[P-31] An Introduction on GK3 Fault
Managemeant Praliminary Design Prograss

Chang-kwon Cho. Bonghkyu Park, Jong seck Park,
Keunloo Park

Korea derospace Research [peritne

Carelly, The goesahonary publse musli-parpose commumascalim
sateflite i the  fisst  compnumicalion  salellite  developed
domestically i Korca. Last year, o System Despn Beview
(5DR) was conducted and the preliminary design 15 currently
upderway. In a previous paper, the definition snd design
progress of activities 1o be perfomed in Gl ssenspemonl
prelmanary design were imtroduced. Generally, Fauli Detection,
Isolstvon and Recovery (FODIRD design s performed using a
topeddown method  that  defines  sysiem fmlt modes  from
opcrational comcepls, subsystem Gl modes, and aquipment
laali modes based om fhe FMECA of unsis, ox well o a
botom-ap method  that  performs (unctional  analysis  of
subwvstemns and defines the sstellite fanlk modes, Cuorremly,
system Gl mode deflimiion has boen perfosmed through ibe
iop=doan methasl, mnd redundancy stafus and OnOFF states of
umis have been delmed scconbng to the [l modes. In
adidueon, conceptunl design has been perfemmed op 0 Safing
based on the satellile eperaing seenano Tom Lanch o solas
amuy depboyment and  tmsition orbit. On the olher hamid,
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FMECA of some domestically p.rnd!.lmd imils has  been
perfommed using the bottom-up method

[P-32] Considerations When Lising Absolute Time
Command

Dong-S%eok Chae
Koveg Aerospace Reseered fsifrure

A ATC (Absolute Teme Command) conssts of o e lag sl
n comenand which 15 execnted wl that e ATCs ame stored
m CEA (Conmand Storage Ancad until the on-boand tme =
cqual o ar gresfer (whihm on overdue bmat) than the ATC bme
lag. There ane two paths for ATCs: [mom the ground, or
achivatson of a RTCS (Helalve Time Command Seguence)
Theewe are a few excephions or considaabions when usmg ATC,
Sirwee there ane e where ATC commands cannol e executed
ml a4 correcl ine, amd the swee of the CSA that can be stoned
s bimited, i1 s pecessary mol 1o cxeeed the size of the CSA
imclxhng BTCS scheduling. Thas paper intreduces the overll
ATC processaiig process aisd some considarations that have 1o
be consubered when wimg ATC.

[P-33] Development and Initial Experimental
Result of the AIMAG EQM for the CAS S00-3

Dooyoung Chol', Seunguk Lee'”. Kwangsun By,
Chang-Ho Woo®, Jinkyu Kim®, Wonho Cha,
Dongkook Kim®, Bon-ju Koo', Seong-og Park’,
Cheongrim Chei', Dae-Young Lee

VChungbk Narforal Universior
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The Adaptive Inphase MAGneiometer (AMAG) & &
magnetomeler of the lonospherse Apomaly  Monsionng by
Mapnetometer Amd Plasna-peobe (IAMMARP), which is one of
the sewennlic mstruments b the Compsa Advincsd Sarcllne
S0l-3 (CAS 50030 The man goal of AIMAG s o s
the Faustonial Electro-let (EEJ} by measuring e residual
gevmmgnete Geld AIMAG 18 o g ocore ype fluxgsic
magnetomeler, designed 10 measare the two axial componenis
of ihe mageetic feld in ose bobbin There are theee
magnetomelers, one ol each end of the solar paned wings and
one on he sabellile body. For measurng the low Fasth arbal
geomagnetic ficld, 1be dynamic mmge is dessgmed o be #
GO 1T, amd the measurement resobubion s < 1 al. I this
shudy, the sirecture of the AIMAG Engineening Cualification
Maode] (EOM) 12 prescated 1o detail

[P-34] Test MGSE Development for Verifying RF

Interference Phenomena between Communication
Antennas of Geostationary Satellite

B4 Bull Kor. Spa. Soc. 321), Apr 2023

Jung Su Chol, Jong Seak Park. Jae Doeng Chol,
Ju Hyun Kim
Kored Aerospice Research fnsiiuwse

[his sy presenis a bess conliguration and MOSE developaeit
for verifving RF imierferemce phenomena  between TMTC
antenma, OS5 anterima, SBAS Tx antenma, SBAS Bx antenna,
and GiNSS Ex mtonna of GEOSKOMPSAT-2 salcllite. To
check for micrference betaven commumicaison antenmas, 1M
{engimeenng model] anbermas were manufechured. A mock-ap
table with the same shape a8 the top (Boor of the satelhle was
also developed. The mock=up 1oble MOGSE was designed with
a mimieuen height o educe the impet of reflecied waves on
the test facelity's floor amd was made of an alemanmm: surisce
idemiical to e safelline structure, The ssennss  interfbe:
brockets were designed takmg mio acemant the hole patiemn,
mounimg beighl, aml ol angles of the EM antenmas. In
pariscular, o height adinsensest device was added 1o the hotiom
of e GN55 Bx EM amtenna. Addmionally, a romole 30
position  measurenwnl was  performsad usang o laser  wacker
befive assembly the antenmas on the mock-up labde.

[P-35] An Experimental Study of the Application
of EDSR-Based Super-Resclution to
Geostationary Satellite Imagery

Sungsik Huhb

Korea derospace Research Tnstiore

Improving satellite optical sysicms for bettor spatial resolution
of satellite imagery is cost-prohibitive due 1o physical and
oplical lmilatons. Therefore, super-reschilim rescarch = bang
conducted #s a viahle abemnative way to Emprove  spatial
resobution. Wihile musch progress bas bom made m super-
resbuliins of low carth oobil salellite imagery, the need fir
supcr-resolution of geestatonary salellite imagery 15 aniscipatad
1o mxmease in tho fufure.

In this paper, we apphicd an EDSR-hased  super-resolaiion
approach o peostatiomany satellile wagery. Fisst, we comstrsial
o supersresolution tmiming dotnsel using GOCTM images froms
the GR-ZE soatellite aned wsed @ oo rain and fine-tune the EDSR
medel. Then, we dested the mined super-resalation moedel o
calarge the AMI image of the GK-2A by foar tmes, amd il
fest results were compared with thos: of a tedigional
upsamplmg methes,

[P-36] Review of Damping Factor Application
Cases for a Large Optical Satellite
Micro=\ibration Analysis

Ki-Lyong Hwang'. Myung-Suk Go,

Han-Bveol Jeong’, [eong-Do Kim'. lae=Hyuk Lim?
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Micre-vibriation analysis involves vanous foctors soch as fimile
clement mesdel, damping e, and cutoll Erequency. Here, we
know 1hat the demping factor affects the ampliide of the
froquency mesponse, and we generally apply a conservalive
wihics 10 mico-vibraiem anabyas. In s paper, we applsed
vinows damping values 10 the large opical aatcllite fmie
clement model for mocrosvibmion anabysas, compared them
will the micro-vibration fest sceclerairon resulis, and reviewed

the appropnsiencss of the dumping vahie mnge.

iP=37] Developmant of Data Integrity Varification
System for Timaely Distribution of Satellite Image
by Demand Organization

Gubhyeok Kim, Min=A Kim, MyeongShin Les
Aorea Aerospace Kessareny Instlne

The images by the bow-carth ogbil satellie are transmaited o
ground  stations wvin Xe-bamd and ore processed o LevelF
formal. The Levelll processed by the Data [ngestion Sysiem
(THS) i then processed by the Image Processing System (PMS)
o generste stamdard  Emeges for ousers, including  demand
oo gamizakion,

In the past, when demand orgamizaison regquesied a salellie
image, the mage was manually deliversd through the DIS or
Phi% based om a roquest hisi. Hlowever, ths method had the
dsadvaniage of poiential bumen emor and  difficuliy o
respanding quuckly. Thereline, the Korea Acrospace Bescarch
Institute has developed & data integrity venification syslem o
dstribate satellive images quackly and scourstcly. The sysiem
clisilies demand requests by the order mformalsn i the
image amd mibomatically delivers the satellide images 1o the
arged of the demand oeganieation, while alse porfonmmmg
miegnly venfication &l the smage uml kevel Throwgh the
develpment of this system, it is expected that human errors
pesociated with the previeus method will be reduced. and
satellile images can be distnibaled m near neal-time depending
oa the purpose of the demand oeganization,

[P-38] A Frequency Response of Multi Core
Layer Search Coil Sensor

Hyeonli Kang'. Yunho Jang', Seungmin Lee’.
Ho Jin'. Khan-Hyuk Kim'

| Srhoal af Space Kesearch, KAyung Nee Dniversioy

! Beprment of Astreaaniy and Smace Science. Kvuag Hee
Llmivgrrsity

In space research, the scarch coal magnetomeler thal measumes
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the AC component of the magnetic Gckd up i tms of Kiloherte
has been wsed 10 ohserve eleciromagnelic plasma waves.

In typecal search ool design, sensors conssst of o large mimber
of wire fums and o high permeability smghe rod, The man
detection prnciple s Farnday's law of induction. [ s thal
measring o voliage depemdmg on the rale of chamge of flux
density 5 mulvced by Faraday's law ol induction when an
extemnal magnetic licld passes through the cml

e weak cuipon signal showld ke amplifid theough @ pre-
amplifier. But one of the isoes of the search codl magnetometer
15 s own resonanl megquency. 11 s dillicull g0 use a single
amplilicr bocatse the volage o the resonant froquency range
is much fagger than ihe ouipul voliages 3 il other lrequency
range. Therefore, previous research bhad uwsed the feedback
volages method which can fatlen the outpat voltape st the
resoianl [nagquency.

I this study, we miredece o new method 1o redoce the resonant
vollages with a multi cone laver (MCL) withour the ilux
feedhack coil or ihe equalizer

11 consizis of & two-layer struclure on the mechamical support
care il Al the lower Biver, 8 rolled amedpheus alloy sheet
15 lecaled. Above the bobhins, the other amorphoas alloy sheels
arne wiiid Betwsin the bobbins amd wires. As a nesult, it can
suppress the resonance voltages of he codl. Morsover, the
senmitivaly of MO w smmular o the snglesmod stnecture. In
addstion, a weight of the mew core stnacture 15 decreased moae
ihan 25% compared wilh the maditicaal cylindncal cone,

In this paper, we introduace the performance for one of the test
configumtions with MCL

[P-38] Full Well Capacity Acquisition from
Detector Photon Transfar Curve in Satellite
Elactro~Dptical Camera

Youngaun Kimy, Haeng=Fal Heo

Korea Adermspece Rescareh Tnsrivare
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Full Well Capacity {(FWC) 6 one oof mast impestant chamaolenstics
in the detoctor hke CCDY or CMOS imapge srvor to show
anwurst of charge cam be stored within an each pixel. Acoursie
sartsigg of FWE helps s design o ool cnd edectronics o have
optimal performance. Varions metheds such as by evalunting
the mon-hincarity  charsctenistics can be applied w0 soquire
detector FWE. Pholon Tramsfor Curve (FTC), which is anolber
characierisisg of the deteusor, shows ihe selatonship betwesn
signal amd notee. The mise siochastic charctenstics makes 1o
be abbe o evahase the FWC from PTC measuroments. The
proscess how o get FTC from the moise mensurements is shawn
in beginming i the paper. Finally, the paper daows ke detailed
process pet FWE from FIC measmements in the saleilse
clectra opieal camera

[P-40] Introduction to X-Ray Pulsar Navigation

Hwan-Chun Myung. Sung-S5c0 Jang
Keorea Aerospace Besearcly Instlnure

Simce the pulsar wos first fouand in 1967, it has been knoam
thai ibey mre wilely distnbuied im e umiverse. [ue w the
persnbic rolnizen ond he rmdowave cmissiom aleng 1her
magnetic axis, they are observed as & penodic signal on the
Farth. Az a resulf, many rescarchers have sisdies the pulse-
baasedl mavigateon For the decp space applicatsons. In the paper,
sme meorbal fests for the Xermmy  pulsar  navigalion  ang
imtrosduced: ARGORS (Advanoed Reseanch and Global Observations
Zatcllicg), XPNAY (Xemy Pubar RNavigationl=1, SEXTANT
(Samion Explorer for X-ray Timang and Navigation Technodogyl,
Ensaghl-HXMT (Flard X-ray Modulstion Teleseope) suelhile. In
199, ARGDS was lmusched with an objective ol nitoramios
smtclhile mavigalon, Using X-moy soumoes, it showed thal the
palsar cam he wsed for anihwde/posison  determination ane
mc-kecpimg. As anolher expammenlal salellite, XINAV-] was
developed st China m 2006 in order to fest the X-ray
matrunrls, venfy s shibiy of K-ty pulsas observaion, and
acoumulate X-my data. SEXTANT was an tochnology musson
o we MNICER (Meutron-star Imterion Coenposition  Explirer)
imstalled on 155 Qs goal was o Gt demonstrate s im-space,
mubonemons, X-ray pubsae navigation, Dunmg NICER's nemanal
1%-month i 2017, SEXTANT parfomsed the advanced pilsar-
mavigation lechmology. In 20017, Chma abo sdopled the new
maayagation mcthod of Iesight OOV G snonomeonsty determne
the =atellite arba

[P=41] A Study on the Implementation of Various
Temperature Information Processing of the
Electronic Ground Support Equipment for Satellite

Fayvioad Developmant
Jong=Euk Park, Eung Shik Lee, Haeng-Pal Heo
Kooy Aerospace Sesepnely fnstfhure

B6 Bull Kor. Spa. Soc. 321), Apr 2023

The clectronic ground support equipmest wsed for satellie
payiomd devebopment porfooms vanous senlication amsd suppon
tnsks in the unil development and test phase. A payioad
peiforming many flneibons usss vansas emperalure sensors
suflnble for cach assigned role o scquire comrespomdmg
lemperature  mivemaln and use 0 for effcctive operaion
Where sensative lemperaimre information necds o0 be acquired,
a semwsor that has o small scguisaion temperature range bai can
oblam detailed miomation 15 ased Dependig om the Byvpe ol
varimis sensors usad, thore are many mothods of acquinng
related miommation, and a method of matching an acguired
cloctionic sigmal wal @ acoumls lemperaline is very okl
There 1= alze lemperabare miormatson directly asquired by the
clectronie pround suppon cquipment, and there = abo o case
where the benipomture oblained and tmasmtled by e sl s
comeclod and wsed. In order o acqure accurate informaton
abwal many  fusctions of the wnit ol in the ground el
verlication equspmienl, a metbod for ollainmg o, npoatune
information ke implamenied

In thss paper, the implemeniation melbsod, operation, amd
processing method of the tempersiure infomation acquisation
system impdamented m the vencation equipmont in relalson o
the processing of varioss acquined wemperature enfomation ane
desertbod for the sccurale nassaon performmancs of the satelhie

paykoad

[P=-42] Reduction of Memory Defect Handling
Time on Space=Born Mamory Equipmant
Jong-Tae Lee, Fung Shik Lee, Haeng-Pal Heo

Korea Avrospaoe Research frstive

Must gletro-optic carth ohservation satellite require a memery
cqumpment bo store image data befone semdmg thal dats bo ihe
groamd siabon, In ibe meantime, memory device have heen
champed from SEAM e SDEAM, FLASH, ac for beter power
consumption and volume. As sensor fechmology develops, the
recquined memory  copacity has alse inerensed mapidly, 2wl
acvondingly, the possibibity of cmors eccuring m the memaory
isell has greatly imcreased. While on orhit opemtion, o is
neccssary b inspoct amld remeve ertors ocoumng m e menory
penodically or al the time of recognitom. [n thas paper, we
propose @ solution from an operational posni of view o oducs
the incressed memory defect checking time dse to the use of

large capacity FLASH msmory,

[P-43] Technological Trends of Life Support
Systemn in /n-Sifr Resource Utilization
Technology

Joohee Lee, Younkyu Kim, Jongwon Lee,
Dongyouny Rew

Koreg Aerospoce Researo [nscine



Hecemily, nol only the foreign governmend soctor hail alsa
pravale sectons are incrcasingly miancstod im the manmed space
echmodogies that can expand homan sctivities o near-Earth
spece covimonments. Mrivale compamics are alse mercasingly
imlerested m manmed lumar explommizon and Aars explortion
MASA and Space-X in the LS. are abse working on plans For
manned Mars explomtion in the X030 One of the key
iechsobogics of manwad Mars explotation 15 life suppost system
lechmology. In the decp space explomtion, which & as far away
as Bars, overything cannol be laken from Fasth, so 11 =
caxemiial o develop a life support sysiom lechnobogy using
im-sin sesource witlization (ISEUL In Korea, the manned g
cxplomution plan has nod yet been visualued alber the Korcan
Astroaaul Project m 2008, but 1l 5 secessary 1o contimmesly
deviehap and rescarch major cove lechnologes for fistiine manned
space exploration plans through miemastional coopernbon. In
this paper. the developapem tremds of life support sysiem
wechmodogies using the m-sim resowrce ulthzation will be
imtresduged

[P-44] Plan of the Environment Tests for the
Performance Verfication of the CAP-W Payload
of CAS-4 Satellite

Dae-Jun junp.'. Jong-Un I:Iml, Sang-Gyu Log!

' Korer Aerospace Besearch Frstie
*Sanwrec lnitintive

The CAP-W (Compact Advanced Paylosd wilh Wede Swath)
i5 an electro-oplics camera that is installed on the CAS-
(Compact Advanced Salellte-d) salcllite. The CAPW payload
is equipped with five mulbspectral channels and has the
capabsliny s caphare images with o wide ramge of swath width
The payload s specifically dosigned 1o capiure images related
o nafional agriculore, waker resoaroes, amd fonesis

I onder o verify the performance of the CAP-W paylesd, a
comprelensive sel of in-orbil cnsviroidssl leas aie planiad,
wrchuding vibration and ihermal vacnim wsts. The vibsalson fest
i performed 1o simulade the harsh conditons of a lonch omd
pssems the payload’s abelify 8o withstand the mechanical stresses
that ceewr during the lasnch phase. The theremal vacuum tesd,
on fhe other hand, sl the extreme lemperatare and
pressure condliticms of spece and evaluans the paylead's
perfornenee under these comditions

Alber the m-oebil envisonment lests, the consmlenl oplcal
perfommance of the CAPSW payload s wverilied throsgh the
MTF meamemen test in thermml vacuum condions. The MIT
besd mcasures Lhe capability of 1he payload to trancler spalml
inlomation fren the ohject beeng imsged (o the image captured
by the sensee, [1 i a enitbenl fcior that detemmuines ihe shapness
and clanity of the mmiges caplured by the paybosd The MTF
tesl is perfoemed urder therral vaouum condisors 0 simalate
the exireme temperaive and pressure conditions of space and
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ename tha the paviead's performance is consisient even onder
s comsditions
In thes paper, we ouibing the plan for the envareomsent test and

deserihe the meihod of MTF (Modulsiion Transfer Fenciiond
mcasurerienl st 6 thamal vacuum conditions for te CAP-W
pyboad of the CAS-d mmtellite. This approach will help ensure
thiat the payload perloms as expected inspace and will provide
valmhle dain for further analysis and improvement of (e
spaee paylosls.

[P-48] Investigating Equinoctial Asymmetry
Variation in the Equatorial lonosphere Using
Ground-Based TECs in Ho Chi Minh City,
Vietnam

Hoang Ngoc Huy Nauyen'?, Woo Kyvoung Lee'?,
Young-5i1 Kwak'=, Bvung-Kyu Choi’

'K’::In;u Astroponm amd Space Scieooe Insnre
Linhversitr of Sclerce and Techaoloor

Our study mvestigales the vanation of aquincctial ssymmery
i the solar cvele by comimng be ot clectron conlent (TEC)
detived from G5 data in He Chi Minh iy, Vietnan (GLAT
Ios2 N, GLAT 10648 E. MLAT 150 Nb over a period of
28w 2021, Ouar fincings revenl that TECs are greater dummng
il March oquanes (ML) than the Seplember equanox (SE) in
2008 mnd 20019, when solar sctivity is mininaal, while the
opposite is observed in J030 and 2021, when solar setivity is
shghily stronger. These resualis are comfimmed msing both GPS
data snd Global lonospheric Maps (GIM:) Interestingly, the
Intemational Keference  lonesphere-2006  model  sinulations
consisiently  show greater TECs im ME than im 51 To
uisderstamd the wnderlving cause of this shifl in cquinoctial
asymmeiry, we compare our findings with neuiral compostion
changes mnd thenmosphene wind vanatxms.

[P-46] 30 Reconstruction of Solar Coronal
Magnetic Fields Based on MAS by Deep
Learning

Sumiayva Rahman, Hyun=lin Jeong Yong-lae Moon
Krtarge Hoe Uitlversivg

In ihis shedv, we wse o owell-known deep leaming model
(T 2pial D)) foe image maeslbos B genorate 313 solar ool
nmegnetie fiekls. We consider symopdic pholespheric magoetic
fclils as mpul 1o obtain 31} sodar coremad magnetic Delds. 4426
pairs of mpuis and ouiputs e considered  for  imEing.
valilatien, and testing rom 2000 Jane o 2020 May, whach 1
sumulated with the MHD Algosithm ostside o Sphere (MAS)
model. We tmin 54 dalferemt deep leaming medels 80 cover
from | do 30 selar midii for the solar coronal magnetic figlds.
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Cher manin resulis froan this shady are os fodloas. Firsa, oar mode]
reprocduces 30 coronal Geld stroctares froms 1w 30 solar cadi
with on aversge correlation cocflicient value of ahout (1%,
Seeomd, during boib the solar active and quict ponods, the
Al-penemted data are comsisient with the wrget MAS siomlaton
data. Thard, comsparcd 10 the usiml MAS smmulaon time, the
54 docpeleaming models ke aboul 41 seconds 1o generale 1he
pesults with an NVIDEA Tien NP GIUL As the MAS sirmulbaizon
= o regulsnsaton medel, we may sigmilcantly reduece the
amnilation tmee by wsng our eesults ogethor with the oororal
density datn prochiced m s semalor way ns on imslex] magnetic
configaration o obtain an aquilibriem comdion. Funhermore,
we Bope that the penemated solar coromal parmmeters can be used
for near-real-time forccasting of hebosphens propagation of
salar engpixmes m the Tuhane.

[P-47] Search for Relation between Change in
Free Core Mutation and Geomagnetic Jarks

Sung-Ho Ma', Yu ¥YF°

' Nwral Science lnstiure, Churgnar Nifoesd tversin
*Departmert of Astrevomy and Sporce Sclerce, Chargrurs
Mo’ Liatversin

The Eanh's free core nutstion s 8 mede of rolations
perturhaieon of the Eanh's motalsmal axes (dX, dY) o the
celestial sphere, Geomagretic jerks have hoen reporied and were
presumed wx be pelated b the changes of Earth’s rotaton, We
currently investigate the changes of amplitude and phase frec
cone mulatwm ax e mam componest m e (dX, &Y ime snies
by msing 8 mew wavelel and ablempt o find cemain relation
between the gesmagmetic jerks and the free core milation,

[P-48] Why should We Pay Attention to the
Space Environment during Solar Minimum?

Evung Sun Pardk’, Young=5il Kwalk?®, Jinhye Park’

1|".'.‘|.'u7,!.::|,‘.|.'.r.|;' Narforal Universiey
Iﬂbﬂ.".r Astreviarmy and Boece Scferce lnsdifde
'1'.5.'}1..'.'@ Hee Unidversine

We cartied out a high-resolution 30 MHDY simualatson of the
imlernciion between the solar wimd and the magnetosphere
during a stong mageetic substorm on June B 2009, during the
ol mmimum. The imput pammeler o the somudation was from
the OMM] soler winid and [MF daia for 8 hour penod on June
& The soder wind density is over 20 e ond it increnses g
o 4% cm with a slow velogity, The dyvnamic pressare ol the
salar wind 1% in the mmge of 2-12 nlffa. The [IMF Be bos
decreased 10 — 183 al ar 1655 U, In this perod, ibere was
no solar flare and CME, and 2ere sunspod number, However,
the AL index reached the mnimam valss of —1.3060 a0l wien
the 1 mdex wos mol changed sigmificamby. The crossspalar
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cap pedential vubue Fom SuperlPARN had up o 83 KV while
it maimtained shove 600 kY. Smmlar distorbances phonoenena
were frequenily observed in 2009 even though the sollar
manmiam. We sebected severnl smmlar events fo idemiily the
camses nl differences. From the ssmulabion resulis, we show
that e configuration of the mageatic okl lines 15 dramatically
changed by the IMF mngle. The sireiched closed ficld lmes
appear ot daom and dusk flank  regions. The stong il
reconnection ocours during the strong soulbward [MF a1 1655
UT b the plsma  shoel becomes  thin afier e l
reconnection and the stong llward (ow 1bere. The (low in
i throad pegion (near noond s polewand on the dayside and
enhamced energy fux on the doyside 15 confmed m the cusp
region. The open-closed boundary exiends ar 66% on the night
sule. The eross-polar cap polential s govemed by IMF Bz m
thas evenl. The simuled crosspolesr cap polential s consisient
with the inferred from ihe SuperDDARN ohservation,

[P=49] Source Regions of Solar Energetic
Particles Examined by the Synchronic Potential
Field Source Surface hModel

Jinhye Park'. Hyunjin Jeong®, Yong-Jae Moon'*

' Deparmenr of Asteonean and Space Science, Krung Hoe
Linfversiry

Lirhon! of Space Research, Kvung Mee Undversio

We sody e magnetic ficld configarations of the source
regions for 6 solar energelic paticle (SEP) events acoclerated
near o behind the limh of the S, For this, we we Al-
genctaled  farside magselopranms ol 8 near real-lise basis
developad by Jeomg of al, (2022} and AlipePESS exirgpolatsons
up o 2 5Re, whkh are computed using the impul of the
synchromic daln combining Al-genernled [arside magnetogmms
andd 1M1 magnetogenrs. By conganng the Aliag, HML Gilobal
Oscillatioms  Metwoek Croup (CONG), and ar fivce  dala
assaimlative  photospherie Oux  maspon (ADAPT) syeopi
magnctgranms as well as the four differam FIS5 extrapolatsmns
from the magnetogmms, we find seveml imeresting differences
beiween them, i view of SEF source region and magetic ficld
configumtion. 1} The structures smd sires of the source sctive
regions (ARs) ane significantly chasged The tolal unsigned
magnele ficld fuxes of the source AHs are mostly stronger in
i Aljpo mognctograms than i ibhe HMI and  GONG
magnelogroms, cxoepl fin one ovent. For fwo ol of the 6
events, the tolal Muxes i the Alipo magnetograms are langss
than 1he ADAFT magnclograms. 2 In parficular, newly
cnrging ARs are chserved near the SEF souree regrons in ihe
Aljpy magnetograms [or fwo cases. The focalons ol the
emmssann features in the full-sun EUY synchionic maps e
consisient with the ARs genomted in tbe Aljpn magnctograms.
%) The overall polanty inversion lines ase changed dwe o fhe
changed strempths of the AMs, the appeannce, amnd the



disappearance of the ARz For two events having sagmificnnd
chamges m the meulral limos mear the source repgwons,  the
propugstion directions of the engptions in the mnpang difference
EUN images are congparable s the coenfligumions of the
mversion lmes in the Aljpe extrapalmisons.

[P-50] 3-Day Forecasting of Solar Wind Speed
Using SDOJAIA 211 and 153 & Images by a
Deep Leamning Modsl

Jibweon Son', Suk=Kyung Sung®, Yong=Jee Moon'®,
Harim Lee’, Hyun-lin Jeong’
' Srhoo! af Space Research, Kyung Hee Uiiversiiy

! Depsirrment of Astrovany and Space Sclence. Kune Hee
Liniversiiy

I this shody, wee Tomecast solar wind speed for the next 3 days
with & hours esdence using a doep kearmang madel. For this we
use SDOFALA 211 sl 193 A imsges together with solsr wind
spoeds for the lasa five days nx iept data. Totsl penod of the
data s freen 2000 May e 2000 December, We divide them into
trammg scl {Jommry=August), validation sci (September), and
besd gt (Chcinber-Thecember) to consider the solar oyele effect,
The deep leaming meelel conxists of btwoe netwinks: a
cottvolstional laver based netwoak for inapes and o dense layer
based network for sefar wind speods. Our main resulls are as
Follows. First, our neodel ssceessfully predicts the solar wind
spocd [or the mexl 3 days. Rool main square ervor (RMSE) of
carf ] s froam 374 ken's (for 0 b prediction) to 682 kin's
(for 72 h predsction), and cvmelaton cocilicaent (CC) s from
092t 06T, Thess results are puch hetter than those of the
previois stidies. Socoml, the mosdd can prodict suddo monsis
of solar wind specds caused by lange equatonal comonal Boles,
Thind, solar wind speeds prodiciod by our moded are more
consislend with chservations than these by the WSAENLIL
mondiel, cspocaally m bigh spoed streem regions. 1 o abso doted
thal our model canmod predict solar wind speed enhancemeni
by CABEs. Our stuly demonstraies ihe effectiveness of deep
irmig  for solar wind  speed  prediction,  wdth  potenied
applications in spece weather forecasting

[P-51] Observation of the Vertical Reversal of
D/E-Region Eastward Flow to Westward
Convection Flow in Dusk Sactor

Young-Sook Lee'. Young-Sil Kwak™",

Yong Ha Kim'. Ram Singh'

' Chugrnem Natlonad University

*Koresr Astronomy and Space Sclence listine
j'{.-h.lmﬁr_r af Scienoe mmd Technaogy

Thes shady reports an interesting feature of DVE-region eastwarnd
flowy obecrved m the dusk sector (16-18 MLT). The [NEsmegam
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ensteanl [bow opposes the coexisting westaard E = B convective
flvw i the upper layer of BT omosphone cegeons. The evenits
are mwetly accompaniod with suvwvard ion drifl fow (westwarnd
convedtion) measered af 800 ko aBinde by DMSP sacliie,
Therefore, The [FE-msiward flow chanmee] appesrs abmptly o=
a rmeversal o the upper (BF) region exicnding  from the
magnclosphiere. The [eatore i distinguished  from abmermal
subsaroral jon dnf (ASAIDE ASAID 1 castward (ow chansel
with B1 feld-aligned current merease, sceompanied wath anii-
sumward s dnll Bow (ensawand comvecton) by DMSPSSIES.
As summer approaches, the observed enstwand flow mereases
im dhe afindinal widibh (IVE regiond, In ihas presentation, we
diecuss aboul the chamclenstics and canses whether by the
armivad of weswand raveling surge. losal chectme Gl or effiecis
of alifudmal compsossixm

[P-52] Monequilibium Processes in the Solar
Corona

Jin-¥I Lee
Krung MHee Universii

e wolar copoma is optically thin and composed of hot and low
density  plasma,  The obsorved solar coroma analyses ofien
aasuies btk jonization equillibrium and Magwellien election
veloaly dsmbuhion. | miroduce the noneguibibrium. processes
aof hoth the mn.::n:’.li]ihﬂ'l.u'n. windgFaiion  and  noa-MMaxwelbion
electrum velocily dmtnbutions m solar coroma plasma, such as
Mare, cosonal mass gjections, mnd solar wind. [n the analysis
consdering nonegebibnam, the on comyposstions are caloulated
using o lEme-dependent iomization model with vanous hﬁu
distribistioms, representing high=cnergy tls devialmg rom a
Maxwellian velocity dstribatson (ie. thermal) and decreasing
as a power lawe The son charge states wall ultimately Erecec-in,
even though the solar p'ln.m'l.u comnbinoes & -ﬂ;pu.ru.i el cond as
it propagates, | introduce whan the caleulared i compositions
with vanous kappa distnbutions tell = by comparing the
observalenns in the corona end sifu,

[P=53] Proton Temperature Anisotropy Affected
by Alfven Wave Turbulence and
Micro=Instabilities in a Slow Solar Wind

Hwanhee Lee'. Jungloon Secugh'. Bo LI,
Yeon-Han Kim', Kyung-Suk Cho'

! Korea Astropeviey and Space Scieoce lnstiione
instirare of Smace Sclences, Shandang Untversine

We present a ome-dimensional model For the slow solar wimd
that inkes imo accont the effects of & corved magnetic ficld
amd  low-frequency Alfven-wave  tabulence, mehading  ihe
disspalin of amsolrope hrbulml cscade B healmg aml
acvelerstion, We extend b mechanism presimusly proposed for
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the nst sodar wimd to apphy 0 the slow solar wind, meorpomimng
e effocts of mmorc-iestanbilies on proton EpoRiieG aisenpy.
Chr made]l produces a solwion For the show solar wind ane
siggesis that the fast amd show sola wmds may share a
comman  heating mechamisme The numencal solufion  alsa
shwws that the protem evclotron mstabaliy 15 an imporian
physical process respomsible for regulating proton lemperature
anpsotropy af arowmd 10-30 solar sadin and Earth,

[P-54] Study of Solar Preflare Activity in
Microweve Observation
Hongdal Jun'. Sujin Kim'

Kovea Astroiomy and Smice Sclemce lstine
“dehool of Spoce Research, Kvane See Loy

The goal of (s study is o iwvestigate the relationship and
characienisizes of solar preflare and main flare im microwave
For this stady, Ord of all, we collected 3 and X-class {lanes
bisted wiy GUHES X-ray flane list hiopss/hespenia gabe nasa, gov/
goesigoes event listingy) from N8 10 N6 (766 events), and
cxamingd the macrowave flux curves of the collected flars
ohlamed by Mobeyama Kadio Polanmeters (MoBF) al 17 Gile
(162 cvemish. Then, amang of them, we selecied 12 flares which
has a preflae mbancement i the mcrowave hix profile witha
20 miniies before fhe main flase siort time. For the selacted
fapes, we have investgated peellae  charselenstics  wsing
mmcrrwave imaging data obtained at 17 and 34 GHe of MNobeyans
Badioheliograph (MoKl and i addition, we have examined
EUV mmages amd magneiograms oblamed by Admosphenic
Image Assembly (ALAY and Hebososmic amd Magnetie [nmger
(HMI)  ooboard  Solar Dhvmamice Ohservaiony.  In the
prescniation, we inlroduce prelimmary results of this study,

[P-55] Mission Concept Study of Rover System
for Lunar fn—5itu Resource Utilization

Younkyu Kim. Dong Young Rew, Joohee Lee

Kovea Aerospace Bescanch fasinune

The Artemis progrom for sostxinable lunar surface cxplomtion
i recently being camed out uiilizing lusiar fe-siie resoaroes,
Accordingly, the luner sarface exploraiion rover mission and
pavhmds e alw wnder desclopment for cxploration  and
mnalysis of waler, resources, and volatile matenals m relation
o ISRLY fm b lumar polsr region from lanar serfaos movemeni
mnd lopegraphy missions before, mnd in the futare, the resince
ey arwl widization mis<on wall be poformed R sustamahle
banar surfsce explorton and manned habilaton on moon. [n
this study, the ISRU-pelated nmssion comoepl amd  stralegy
sfudics fiwr the lumnar surfnee explorafion rover are carmisd out
The secomd phase of ibe domestic banar explomtion peoges
{moon |amder) will be egupped wiath a smallscale mover, and
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afier the small-scale {severnl fens of kg) rover mission, # is
nopcssary W develop a mimswon  thml can contribule
intermaticnally corresponding 1o medivme-sied Rover tha meets
i lovel of ISR and Aricomis programs. For cxangple, from
a s 1o explore the lopogrmaphy of the moon®s surfsee wilh
varis spociromcters and dnlling arowsd 10 cm m a8 hines
surfnce exploration massion, @ mission o explore resoaroes by
mounding an allm-ene dnlling  equipment  Tor subsarfece
samphing, sample processing, and sample analysis may be
roquimed. Omce these resouree exploration analyss missions ane
completed, rovers capable of collecting, trnsfomng, and
providing megedith and exiracting resourees through them will
b camwed ool m relaton 1o ISKLL In the fulee, BCLSS, which
enables Jomg-term misssons of manned spacecralfl aml & cone
syslem o manned caplortion rovers, s reguired for mammned
mover which is provaded wath resiurces eximscad through 1SR
[his shedy cammes out o mission comeepd study of usmasmed
rovers and manned overs foe hunar sarface explotation and
suggests the required rover system amd pavioad kevels for the

[P-56] Science Data Management Subsystem
Operation during the Danuri LEQOP

Joo Hyeon Kim

Korea derospoce Researeh Desrifiose

On August 5, 2022, the Korean (st lunar oobiter, Dasun
(KPLLY, was bunched and operated duming the Launch and
Early Orbit Mhase (LECP) until Febouary 3, 2023, Simce then,
Daswe has been opemiing scieniific and techeology demonstmiion
mmssions in the hunar orbst af an altiteds of approximately 1060
k. which marks the nominal mission phase The Desun canses
sin massion payboads, mehadmg five sciemilie mstruments and
one lechmology demonstration mstrument. Three of the scienos
mssion istrumenis ane developed by Korean donsestbe pescanch
orgamizaisms and umiversity

The scientific data observed by the Korem domestse instrumenis
1% being provasded o the sciemoe mission opoalson cenbars via
the KPS (KARI Planetary Data Svslem) of the SIS (Science
Diata Managensciil Dita Subsvaten). The procossal dats will also
be released 1o the public for scientific rescanch and educntion.
In this paper, we preseni ibe process and resiliz of the SOMS
operation during the Danuri LEOP.

[P-57) Science Instruments for Lunar Surface
through KASI's DALD Initiative and NASA's
Artemis/CLPS Program

Chae Kyung Sim'. Young-Jun Chol', Dukhang Lee',
Seul=Min Baek', Jehyuck Shin'. Jongho Sean®,
Sungsoo 5. Kim®, Minsup Jeong'. Ho Jin®,
Sung-Joon Ye'



| Koot Asrraory and Skice Scfence Ssninme
".i.'ll-:l..'.':lg Hee Unfversiy
¥ Seoul Natfonal Universin

The Koren Astromemy and Space Science Instute (KASI) is
conducting hmar scienor and cxplomtion rescanch ander the
Dascovery Acroas Lunar Chbservations (IALCK iazstive whach
mms o understand the himar envicenment nol oaly fom a
sewemlabic perspective bud alsoom terms of (olene heman-relsted
crperimemts. To advanae our comprchermon of the hmar sirface
wvid in sifu scientific mensarements, KASI = developing
payloads o operaie on the lenar surface wsmg NASA's
Commercial Lunar Pavlosd Services (CLPS) imbstive, a pan
of Amemis program, bassd on the KAS]I-NA%A Explosation
Wiorking Croup. The Minstry of Saenee and 1CT (MSIT) =
sponsoring  The development, mission operaleon, amdd  dain
analysis phases of the sebacted payloads

The lowr pasdoads, LUSEM, CGranCane, LVIRALL and LSMAAG,
were chosen hased on their sciomific ment and expeetad
wwehical readiness, LUSEM ha two pags of  solud-sisie
tedescopes (55T bo detect high-energy particles in the tens of
keV' b s of MeV mnge. [ owill be onboard ihe Nova-C
lamder of Intitive Machines (M) which will be opemted on
the Bemor Camema swarl on the Moon i 20248 GeoinCanes
oonsisis of two comeres designed o mvestigate the mécrosinaciarne
of heghly porous upper regedith and the dist pariscles lolied m
the vicingly «of the sarface LVEALD is a swile of mdiabion
detectors designd 1o quanily the mdistion enviFoamsest on the
lmar simface snd pssess s potential impacts on hiolegy in
prepamation for [uboe buman-related sctivides on the Moon
EAMAG will mensure the magnetic fiekl on the lunar surface
in sl using o (laxgate nagnclomelers anid an scoclammeler
imcladimg a three-axis AMR sensor,

The resulis of ihas rescarch imitiabive will provede valuablg
knerevledlge, technology, and experience that will be adhvantsgems
o future space explonation missioms.

[P=58] The Moise Calibration Study of KMAG: To
Eliminate the Spacecraft-Generated Disturbances

Junhyun Lee, Ho Jin, Ehan-Hyuk Kim,
Hyeonhu Park, Wooin lo. Yunho Jang,
Hyeonll Kang

Scivoed of Space Research, Kyung Hee Universiy

The KPFLO-MACnectometer (KMAG) 15 mstalled with three
-l fhaxgaie sensors (KMAGT, 2, & 3) mside the |2-mcter
koo oahoanl the Damun to mensmre the mageetic ficld aroond
the meag-lanar enveronment in sitn. The deplovmem of the
EMAG boom v successfully perfommed 4 howrs affer lumch,
and iben cach BMAG sensor immediabely sianad o mxasurg
the magnetic bekl All of the KMAG smsors have measured
the mageetic feld in each space for the whole penod of
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cruisang ihe hallistic lonar tmnsfer arhit wmitd resching the hanar
orbal. The EMAG tcam confirms that the KMAG &ia shows
u similar variation 1o other fime-shifted nugnetic Geld daia
from DSCOVE and THEMIES sapelbiies, but the discrepancy in
the magnitsde of the magnetic fiell for each derection is ol
ahown, This discrepancy 15 pomerally caused by the sensor’s
affset and the mfluence of the spacecrafl-genembted magnetic
feld In this soody, we focus on the comection for the imitial
measurement of the KMAG relaled o the spaccerall mancuver.
Thie opes of these varabmgs abow a poist of amibary o
which the mensumed magnetic licld s suddendy and dramatically
vaned for all im-axial disections. Therefore, the pon-mtural
magnetie Beld, compared b the ambeent magnatic el can be
comsidened oz an independent sagnal with @ beoad varance. The
spacecrall-disturbed magnete Oeld szgnal can e eximaed
using the blind source scpambon lechmgoe In additon, by
comparing measurensais  from sensors placed at different
distamces, the magmiade of the disturbance of e magndic
ficld can be comectad by the medoction technsque fur the single
distarber in the maxamum vanmmee dirceton. [n thes paper, we
presenl s imitially corrected pesults of the KMAG naeasurament,
which take into account the spacecralt-generabod magneise feld

[P-59] Initial Opaeration of Ancillary Data
Generator Module and Initisl Operational SPICE
Kemels for KPLO

Jo Ryeang Yim. Doag-Gyu Kim

Korea derospace Researcd Dnsiieee

KPLLDY (Korca Palkfmder Lunar Oebaler) i the first Koeea's
apace explomation satellite for the Moon developed by Rorea
Acrspace Rescarch Insinude. [0 was suseesafully laanched on
Augusi =% in 222 mwl entered ds lumar osbii for normmal
mssion on December 26 m 2022 afler loag joummey to the
Moom for mmore than foar mnd Faldl mosthe, KPLO pocomnaodases
live scienee payloads mclading optical paybosds, LUTT (Lunai
Teran lmager) and SHC (ShadowCamh For soence data
processing, i needs infonnstion such as sstellites’s stale of
healih, orbit ephemeris, miibade, on-bormd e infomstion aml
%0 oo &0 calbed Ancillary Do KPLCY mission operalion center
provades the mncillary data of KPLOY i a standand asallany dasta
fonmal, SPICE kemels, bl by NAIF (The Mavigation and
Ancillary Informaion Facility). ADG {Anallary Data Generator)
modube i 8 functsonal modubes m Mission Planmng Subsystem,
which s respomsthle for producing the kemnels. Dunng ihe
trunsfor phase from lounch S the lunes orbit, the modale was
mviizally and daaly operted and tesiad waik the real operaizonal
datn. KPFLO have been prshsemp buge amounts off seimce data,
stube of health daim and SPICE kemebs sinee KIFLO enbered ihe
lumar arbal. The ADG modube 15 still fimding and fixing bugs
and wpgrading fusctions  for user convenience, This paper
hrckly deals with the matial operaison resalis and the functyonal
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mprovement of ADG module opgmded from the design and
development and also defines the curmeml operational kemels
dedivered o the science paylosd developers.

[P-60] Zero Offset Determination of KPLO
Magnetometer Using Davis=Smith Mathod in the
Interplanetary Magnetic Field

Wooin Jo', He Jin', Khan-Hyuk Kim'.
Hyeonhu Park!, Junhyun Lee', Yunho Jang',
Hyeonl! Kang'. Juhyeong Kim', Seul-Min Back®
Sehoo! of Space Rescarch, Kyung Hee Universir.
*Kovea Astronomy and Space schenoe fnstite

The Korca Pathlinder Lumas Ochiter (KIFLOY officially armived
al the Moon oo December 27, 2023 (KST), alker o 4.5%-month
Ballistic Lunar Tramsfer (BLTh orbat. The paylosds of KPLO
are currying oul ther own respoctive scionlilic omswons i lunas
orbit ot 000 km altitode. The KPLO MAGetomeler §RMALG)
has hree (usgate magnetonseters rside a 1 2-meter boom The
seienfific objectives are investignling the June surince magnetic
ficld and pear-Moon space eovimomment. Althouagl the lanar
magnetic ansmalies have relabively strong magnetic fickds, the
magnetic fichl strengih s expecied wr be loss than 1 oT o1 0
L ko abtitode ocbet. In scklition, sere level offsets change over
e dhue o many rewsens, such a8 empsratore chinges
sermows, arfificial vanobon of the spacecrali magmetic Geld
distortsoms.  Therefore, the #ero level offscl = on impsoriam
factor for mw daia

For ihe initial msethod s find the offsct vahies, we choose the
Dwvs-Smith (Te5) methad {Dovis & Semth 1968, Belcher 1973)
g mnaEmin vananee analyses owitl Alfvense wave i solar
wimdl Applying the derived doily offsets, the difference betaeen
EMAG amd DSCOVR data is bess than 0.2 nT in the average
wuhic ond lesx than 0] ol i the slandand desasion valee.

[P-61] Using Hapke Radiative Transfer Model
with RELAB Spectra in Lunar Science

Funjin Cho', Young=Jun Choi'~

' Karea Astronomy and Space Sclence lnstitute
L iniversity of Science and Technalogy

The Hapke mdintive transfer model (RTM) is 0 widely wsed foal
i planclary saemoe o slisly the partioulale surfce. Roscachers
canl s this model 1o demve maps of manemnl abendances and
:.uhuﬁ.:rm:upin meztallse mron (SMFed om the lunar surfnoe and
b it informedion such as mineral abundinces, SMFPe conient,
and particle soes from the lunar samples. [n s study, we
beeelly imireduce the influesee of 5MFe conlenl amd pariscle
wipes om the sample specima by usmg Fapke RTH and RELAL
data, This work will be hefpful 1o nexi siegp for malveng lunes

72 Bull, Kor. Spa. Soc. 321), Apr 2023

surfoce spectrn ohserved by remote sensing.

[P=-62] Trace of Lunokhod Rovers on the Moon
with Satellite Images

[k-Seon Hong's, Yu Y8

Yorea fostinne of Geoscience and MWineral Resovrces
Lehin npeket Narfosal Dlalversiey

Lunckchod 1 amd 2 were lunar explorstion mvers. opermcd by the
Soveet Unien i the 1970 They landed ar Mare lnobriem and
Le Monmer cmber and moved shost 10 kmoand 40 km
respectively, 1o capiure images of the lunar sarface. By
companng the coptured images with recem satellde images, it
is possible o aliempd 0 omach ihe dexture of the sctual
topopraphy i the saiclliie images. In preparstion for fuure huna
exphnation over mssions | Bores, il s expeciod that the achml
ferrain can be inferred from sagelliie meges of the landing sse

[P-63] Current Status of Atmaspheric Entry
Capsule Development for TPS Verification

Dae-Yeong Kim. Gi-Hyuk Chai

Korea derospuce fesecred nstioee

Almasphenic entry st using capsule in developament of thenmal
prodeciiom sysdem can (il out the abdation charctonstics by
aciodl ymanios heatmg. Bepiescnlative alimosphenic amiy capsiles
inchile Boentry lircalup Kecorder (REBR), Small Probe for
Orbital Bewm of Expemiments (SPORE), Sumll Probe Resmiry
[vestigatiom for TPS Engmecnng (SPRITE), Micw Fetum
Capsude 2 (MIRKA 2). Small Earh Reniry  Velaele lof
Baodogscal  Sample  Return  (HioDOMEL  QubcSar  for
Acrothermadymamic Research amd Mensimemenis on AblatioM
(OARMAN) Each capsube was used w0 porformamo: vanlicatzom
of the ahlative madenial for the themml probecton system. Thene
are eases of secess, bl there are also cases of fabure due 1
problems such as commumcalion lechnedogy. 11 s an essential
erilical wechnedogy for space explosation i the fusure,

[P-84] Technical Aspects of Space Frequency
Coordination for Space Traffic Management

Okchul Jung. lacdong Seong. Youeyvon Jumng,
Sachan Song, Dpewon Chung

Korea derospace Reseurreh Tnstiinse

The Intcragency Cperations Advisory Caroup (10AG), Toumded
m 19 s lentifying common necds across mubtiple ngencies
relatled B0 mmsom operubions, space  commumcalins,  and
navignion imeropenbility, KARID (Kosen Aevospace Hesearch
[nstitube) w8 also  paticapating  in the  Space  Operations



Sustaimability Workimg Group (505 W) o share concerms on
the cvalution of the operatons i space doe w0 e ramd
imcrease of opernisonal satellies and 1he growing popalatson of
catnligond space debris amd o cvabuste i the easling processes
and eoordinmion are sulficiend. This paper descnbes the key
findings m the domain of spoctnom amd mierformoss ol relabad
recommmendations 0 space ngenmcies, the Space  Frogueency
Coopdination  Croup  (SFCG), ground  staiion operators and
serviod providers, natsonal and miermabional regulators, sabellse
diesigrers and operators. The LT3 (Log vomn sustainabibity) of
operations  im space <an only be achicved s strong
imiematsonal collaboration and agrecments lemling potentially wo
common regualaisons through STM (Space TralTic Mamnssement)h.

[P-65] Space Object Conjunction Assessment
Activities for KARI Sateliite Constellation in 2022

laedong Seong, Okchul Jung, Youeyun Jung,
ape=flan Song

Korea Aerospaoe Ressarely Insitrune

As of March 20235, KAKRID operales five low-orbil satellites
(KOMPSAT, CASS0 series) amnd thaee geostatiotary sutellives
(GEO-KOMPSAT), Space obgedt colliswon monilogmg activitics
are carried out 24 hours & day for safe mission performance
of operating satelliles, amd ks paper shows the camenl stalws
of collision monigenng  oclavities and  major  evemis  and
stalistical analysis resalts for 2022, 1 also meladed 1he resalis
of oprica] ehservation canpaiges conducted with foaeign privalg
OO

[P-66] Analysis of SLR Observation Effects

according to Photographic Range of Low-Earth
Orbit Ground Qbservation Satellites

Seak=Min Song'=, Mansoo Chei', Yu Yi°
| Kovear Astronomy and Sice Sclence lnstitae

L epienment of Astrviomy, Sooce Scherce, g Geolewr,
Chungram Mo’ Universiy

Today, in the wse of space, pumerois sabellites for each parpose
arc oflxitng ibe Eanl to flfll tbear respective moles. Among
them, satellites obsemving the ground ore mercasingly al nisk of
sacalmg mivemsbion from secarity facilies, nsunly  eulitary
facililies, as therr resolution begms o improve. To peoteet this,
varks tochmologees thal Bmder ibeir ohsonvatson ane comtimuosly
bemmp studied. Accordmgly, we confirmed ke directson of the
recomnalssance salcllite’s progress throsgh ocbdial propagation
of seven highsresolution satelbiles opemtmg m ochm] kew arbat,
and (demtified the observable ange that vases depending on e
satellite’s alilede ond OF-Nadir angle In sddsfion, theee types
of sifebions that can b produced alomg with  satellse
ohservation through ssiellile ey Ramging (S1R), a sysbemn that
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mens=ures the hidirectisomal time of fight between the ground
station and the salcllne usmg a bser, were clssafiod. Throagh
this, it ealeulates a fimeline i which a reconnnissnnee satellite
can photograph on region of imleresi. And accondingly, check
the SLE can response by each ssheation

[P=67] Study on Break-Up Model for Space
Environment Management

Youweyun Jung. Jaedong Secng, Sachan Song,
Okechul fung

Koreg derospece Resegred Tnstiue

Smec il s hifficull woestimsle lbe cxact pammsctors for all
hreak-up ovents, techmigques have been studhed for modelng
[rom a siatistical disgtnbation thal can estimale pammciors based
oi U Eita of the break-up events thal have oo so far,
In this shudy, startmg with NASAs IVOLVE model, the
improveme of LEGEND and the method of deriving fragment
stze distnbutin, couse of break-up evenls, meEss o anm bk
distribition, veloeiny imerensnl disbion for cawh model of
POEM, the ESA maodel. are mvestsgted. The dalleromce was
coampared with the paramekr dismbanion danved by these models
amdl the dhstnbution obamel from the el oak-op comits

[P-68] Operation of Ground GNSS in NMSC and
Assesament of the Quality of Precipitable Water
Vaper between Nearby GNSS Station on
Radio-Sonde Station

Jun=Ha Kim, Tas=-Kvu Jang

Sarelfite Opermbion ivision, Natona! Aletecrclogpices
Baredlire Cenfer VMR

The MM (Mattmal Melevsological Salellite Contord has boen
developing a near realisme GMES (Global Mavigstion Saiellite
Syslem)  operstion  sysbom bl can process  abmespherie
pamaimcbers, sikh as South Telal Debay (T Procepitabde Wiler
Vaper (FWW), These pasameters are assimilsted into Nameneal
Wieather Prohotion (W17 amedels

v this perper, we introchice the Crooed GRSS sutomated processing
aysteny in M50 we compared the PWY estiabes From nearby
Rafin-Sonde sinison i order o assessment of the quality of
GiNSS obscrvation data. Alse, AWS obsorvation data 1 usad 10
processing PWY cstmmatbes, we analvses the accuracy rmge of

PAY acoomding te the distribaon asd the number of AWS.

[P-69] K-DRIFT Testbed Installation at BOAD

Yongseok Lee'?, Jongwan Ka®, Chanpas Chai',
Gyusu Park', Youngbeom Jeon', Woowon Byun',
Jaewon Kim', Yunlong Kim', Gayoung Lee',
Hyun-1l Sung'
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In'i."q.-l.ﬂl.'nr Asrroray and Sice Scfence Sl
*school of Space Research, Kvung Hee Universiy
*eprnmer of Astrovionr aod Attrospberic Soances,
Kook Mool Usiversin

We mstalksl o testhed for K-THUFT performance testing and
verification at the Bolisnen Optical Astonony Observalony
(B The E-DRIFT testhed consists of two fullv-opencd
domses and one comtral moom. I order o mstall the tesibed, we
comslucted & ground stucture investigation of the BOAD o
continm the stabihty of the lestbeds keaon and performed
grovewl resssiance mensuremenls i design and install appropriate
proumding. We also combscied structural analysis. of varwous
cxtemal cavironments 1o venly the stnsctural seability of the
lestbed. Based on these resals, we msialled the K-DRIFT
lesibed m the BOACK stably and plan to conduct performance
lesting amd vemificabion of the developing K-DREIFT felescope
throwgh thas testhed

[P-70] A Study on the Establishment of a
Satellite Technology Data Management System

through Agile Project Managemant Methodology
Chul Kang
Korea Aerospace Besearch Instinure

In thas paper, we aim & explore the Agile progect managemenl
methodology  and  propose a0 plan io eslablish o salellie
echnology dats nEmagenment syalem wlilizing ths approach. To
ikl a sapcllsie fochnology data management syslem, we
imvesligale the chamciensiics of satelliie technolegy data and
analyze the mitiad requirements and problems of existing
lechmodogy data management systoms.

Wi also discuss  the  limitatiors  of trditional - progect
management  approaches and  mtmochice ke Agile  progect
management  mcthodology's  development  declarison  and
prmcipdes. Fusthermore, we propose a methodology 1o construct
n satellile technology dotln marsgemsem) sysiem using  this
approach. The Agle project managemen methodology allvws
for flexiblay in respomding quickly 1o changmg requirements
by meorporaling  meremental development amd  collshosating
with customers and  wsers 1o reflect their necds  sctively.
Additionaily, B mvolves performing a repetinve ovcle of
developimenl  stages te achieve the developmsenl  poal by
prducing small units of results leading (o the final output. Thas
methedology cam effectively apply 1o helding complex sysiems
by mctively accommodating  changing  rogqurements  while
imgreasing development speed and quality

Tharelome, in this paper. we propese a plia o consinset a
sibcllile technology data mansgemonl syslem asang the Agle

projecl manzgemsnl mecthodedogy.

[P=71] A Study on the Relationship between

74 Bull, Kor. Spa. Sec. 321), Apr 2023

Input Moise Frequency and Output Spur Level
Whan Measuring the DC Supply Noise Using a
Voltage—Controlled Oscillator

Hyolun Kim
Korea derospace Reseurreh Tnstiinse

Emissions  of [ supply  voliage Bose  can degrade
electromagnctic compatibility (EMC) performance. Sinee [
supply voltages in spacocrall arc kens of vidls that can damage
insirumenl  equipiment.  measurement of the supply  volinge
nodses shoukd be carclally conssdered. Ulsing an abicnasos is
ane of the sedutions © prevend from damaging the instmoment
eyupmnl, bul the sfterumor abso aemiates the supply moise.
T selve this isswse, the supply noise can be measured by using
o voltsge-contmalled cecillator (WOO) whach eonverts a valinge
signal into a lreguency signal. For example, a smgle tone of
the voliage noise converts imlo a sparnous lome ol the VOO
owtpird, The VOO gan easily cut off the DC offset volage
withoal an altenuator or high-pass filter, However, e signal
transler fanetion of the VOO G 0o o unity paine Dn this study,
analysis and demonsimation of the relationsfip  between the
nivise freguency of e input voltage noase aed the outpat spur
lewel of the VOUY are presented.

[P-72] SpaceAl: A Program for Breaking through
Challenges in Space Science and Technology
with Artificial Intelligence

Sung-Hong Park!, Seonghwan Choi®, Jihve Bask',
Eunsu Park', Jeongheon Kim', Hwanhee Lee'.
Roksoon Kim'. Jongyech Park', Sujin Kim',
Young-51 Kwak', Yong-Jae Moon®, Tacyoung Kim®

Ih'r.ln'.'.l Astrorevis aod Space Scieice naiime
".i.":l'.'.lr:e,-: Hee Universiy
YAiFacton

SpaceAl oo ammuad mulishisciplinary program that scientists,
softaare engimess, [T midusines as well & studenis and citrens
all participale in & varois project leams, cach ol which alms
i sndve n tergeted, peer-reviewsd guestson in spoce science ond
tcchmology with amificial inpcligence (AL The program consisis
of a scientisi Imck &l o clien sowemlist k. The scweniisl
tewck helps panticipants carry oul a proposal-basal esearch with
suppor from the program . sdvisory comemilee, suggesting the
best malching exports on the proposed fopic, providing 1T
infmstruchure resmarees and  delivering promaling  products
the fornes of publicasons and soltware applications. The aeen
sciendisl irack opons wp opporfuniies {or studenls and cibusens
1o bave hands-on traiming in Al with a vaniety of observatson
daln used in space socnce. We welcome your suggestions [or
maximizing the practical use of this progmm and escourmge
vour participalin. The details amd  schodole of this year



SpaceAl progmm ean be found i the following wehpage
hitpss fapacea ks ne k.

[P-73] A Trend Analysis for 2018-2022
Aerospace Research Theme

Jang=Won Sub., Yong-Sik Yeon, Su-Hyun Ock
Kavea Aerospeor Beseancli fnveinure

In order o ldemtify techmobogy trends amd b0 prediet futare
eehmobogy development directions, this rescatch performs an
anabysas of rescarch thenses m Acronautical and  Aerospace
(Safclhite and Lomnch vehiele) ficlds

In thes study, keyword anabyas was perfommed on the papers
of the folkvwing 5 scicnce socketics for 5 wears (200 8=2033)
in Asrospace field

= The Korean Society for Acromauiical & Space Sciences

- The Korean Socicty of Propalsion Engmeers

- The Korean Space Screnes Soicly

- The Instibute of Positicnmg, Mavigatson, and Tomng

= The Rociety for Aemspace Sysiem Emgimeenng

This study found fodlowings;

= Aeronsulscal field

- Mainn fiehd of ssudy iz the Aned wing UAY fiekd (53%), It
sevimy that thes 18 dise e the receml hagh interest m LAVS
m the feld of delense.

« The secomd & third feld of studses are Cerbificnbon &
Oualificatson and Propulsien,

8 Acrospace {Salcthecd Deld

= The mepresminbive keywords in the salellite feld are
Mamamellive {20.5%), Orbit determimation (14.4%), Lanar
obiter (13.1%), and Satellie (T.5%) mespeciively, Especially
in the Manosatcllioe Geld, it is given a lot of allenbion bo
Micro-satellines mehadmg Canesal and Cube-sal,

= In the Geld of ssellite navigation, papers were prodisced m
e order of (GHNSS (19:6%) and GPS (17%)

® Acrospace (Loumch vehicle) field

- The studies are performed 52.0% o Liguid propalsics,
292% im Lavmch wvehwelde, 14 i Sold propalsion and
TE% i Salil rscket fiolon,

= In partscular, the propodtion of rescarch on rewsshle ockets
i the Loumch wehicle fiedd is increasing

[P-74] Devalopment and Industrialization of
Satellites througn Keyword Search Trend

Keun-Woong Shin, Ji-Mo Yang, Kyung=lin Kwon,
Chul Eang, Jong-Hwl Chol, Eung-5ik Park
Koreg Aerospaoe Beaseanch fnerinwe

In the e of privalc-led new-space, the mdusnaheatson of
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saleflite development 15 also dmwing attention. In this paper,
st Bocywords related o the madusinalization and developmien
of satellibe are selected, smd domestic responses are beiefly
reviewed ibroegh keywonl search trend,

[P-75] Test Method for LOS Matching between
Optical Modules

Jeeveon Yoon, Jeoung-Heum Yeon, HaengPal Heo

Korea derpspace Besearch fastifete (KARY Saselite Pavfoed
ERD Divisfon

In thes paper, We inlrodice the test method for LOS mstching
hetween optical maodules of Eath observation camers, Char aanb
observaison camsera mehiules o high resoluion optical sysiem
and has an optecal modale msalled 1o adild cameras ol dalferent
focal lepgths Depending on the sssembiy and olignmem of
acdisponal optical modules, there may be a difference baween
the OS5 of the umage crealed by the fond end oplical system
amed the LOS of the fmal detector. For this reason, Test method
was proposad o check the alignment of sddibonal optical
modisles in onder o maieh e front el optical system wilh
acklstiomal optical modubes and the bine of sigh on the 1maging
surisce. This is o test form that checks the miermediabe imaging
surfoce made by the besic oplical system mnd (be imagmg
puosition of e final detecior. By sssembling amd abigmieg ibe
cepter of e image prodicsd by the oplxal svstom, the camera
can b mamfpetmed without mpainng image perfommemee.

[P-76] Liilizing Geochang SLA System for Optical
Ground Station in Space-To-Ground Laser
Communication

Ki-Pyung Sung, Hywng-Chul Lim, Mansoo Chol,
Sung=Yeol Yu, Jonuuk Park

Korea Astronomy and Space Sclenoe Tnetfine

Mere sre moge than 40 siutions G the aatellite laser rangang
(SLE) in the world Many SLE ststions have been used as the
optical  groumd  siptbons for ke spoce-to-ground  laser
commaucalion because 11 demaneds  enomEnis  expensc e
establish a optical ground stalion.  Ceochang SLR system
consists of the sabellite baser ranging, sdspuve optics and ks
imeking expenment nesdules. The three modules are operaled
iependentdy by fotating the swilching mmmor msde the
felescope pedesinl which feeds the beam palk to ench modale,
In partcular, the expermsenl meddiale was designed for the
useful expenment sach as the space debnis lnser tacking, Lser
coipiviimtion ad high power laser propagstion based on
adaphive optics. S0 we address the wiilization of Geochang SLRE
systern with a 0 em pelescope for an optia] ground ststion.
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