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Abstract

Initiated as Korea's inaugural space exploration endeavor, the lunar exploration development project has
resulted not only the Danuri lunar orbiter but also payloads designed to achieve mission objectives and the
associated Korea Pathfinder Lunar Orbiter (KPLO) Deep-space Ground System for the operation and
control of the Danuri. Scientific data gathered by four scientific payloads, developed by domestic institutions
and installed on board the Danuri, will be publicly available starting January 2024. To facilitate this, the first—
ever Korean space exploration scientific data management and public release system, KARI Planetary Data
System (KPDS), has been developed. This paper provides details on the configuration and functions of the
established KPDS website.
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Rrell g2 1Rk 958 S Agelglont o] duw 9 BA $E0 9
ol wjeh 2025W71%] 299] U7} Alo] B 390 YR £ Aol o
2 AT 29 K B BAEe] 9l 5719) Fepgule] O I w9 F F 95
7ol That ToEAL YRS SRk oS WA B & EW BB EHS ZA]

oot Zubd H337191 KGRS(KPLO Gamma Ray Spectrometer, SFHEAZALAL), & &
Wil $53719] A714-& S5 AT A7185787191 KMAG(KPLO Magnetometer, 73
kel 1o ST T ) FHO| TYE FAS BESH] Y3t 7HER] LUTILunar Terrain Imager,
S22 F AL} BAloF HLTHHERR1 PolCam(Wide-field Polarimetric Camera, St
A 9;)— o] AEEA A7t diste] S St Ul delgAA o H,

9] G2 ARG PSR(Permanently Shadowed Region)& ZH3s}7] 9%t ShadowCam
= A ] %Lxﬂxﬂizﬁ u]= NASA(National Aeronautics and Space Administration)?] #]
2O =Z Arizona State UniversityZ} 7H&s5Itt. 4719 = IstEAAl= 2yt 2z9
A BERIFE cke HAAEAN oheE|e] Hellirt 2AZ0 s AR AlF S
2HE 19 T2l 20249 1€7E ARt disolA Aet glo] 371E alFgelnt. olet %
AP et R0 X X9 TS v &2 x719] oflito] QfsfiA =8 A7NTAI] o]
o, 75ke] Foldolghe SHolA HtAtR] I FAsial & & Qlrk &, AR A
A8 ofygt it tiSER o E8ste] T, A GAE A= AL
Al eI RO) 7 FQ%t 3t 5 sluo]7] wizolth

o3t & HARE HIESIo] thee] o9 SFEAL SRR F5E= Aokt
A A Gt F7l= ARAE HlolE o] Golstes 15 AlAFe] RSt o] gt
FYFLIFYL ulF FFL2FHNASA)Y Planetary Data System(PDO)I 8 2574
(Buropean Space Agency, ESA)9] Planetary Science Archive(PSAYE ®llX|u}7)3lo] KARI
Planetary Data System(KXPDS)S 7N&dstiom, 20249 195E Qg4 E5to] gut =
oflA F7ME]o] HiE AARRTE ofe} vt HA =Wl AeFAAZE G55 BeRtRE
W B 5 JEF T Aol

1.1 KPLO(Korea Pathfinder Lunar Orbiter) &FX|&A|ARI(KPLO Deep-
Space Ground System, KDGS)

g A=A o] A 2 232 ST ATt 2o YIS KPLO A%
FAAIAEIKPLO Deep-space Ground System, KDGS)O|A 4=38=]11 it KDGSE 4
QF A AR |WHKorea Deep Space Antenna, KDSA), AAZEEGHEA|A|(Real-time
Operating Subsystem, ROS), Y518 A|A|(Mission Planning Subsystem, MPS), B3 st
EAA(Flight Dynamics Subsystem, FDS), FA 2 &5 A|A(Image Calibration and
Analysis Subsystem, ICAS), TR HA|A|(Science Data Management Subsystem,
SDMS)} o|F A ¥ok= AHER 4= 0] UtkFig. 1). thee|o] HstAiA7E IS5 2
ST A=l 4, A%, vz, 371 59 = ASFAVIA A" W] EAA(subsystem)
% SRl ekt TE] ABEAAE(SDMS)S E35to] o]Foix]| 1},

374 | https://idoi.org/10.52912/jsta.2023.3.4.373



J. Space Technol. Appl. 3(4), 373-384 (2023)

ALISHIAINDY
1LVAS VWOZINY

==

20s weymopeys

Seah mumzz il
SF 20s wejjod

ﬂ"\ .(Hﬂ(”hEQ.»M‘k
SFF 70S SHOM

(sa1)

S0 Wedjod "OVINN ‘S9N wol))

PNPoId 1/d ueasoy

(5205 WedIod ‘OVIAN “SOOX 03)

(IS) e1eqg Asejuy
eeq W1 1/d ueaioy

€1eg 1dNLa

G

(SQ3 e1A) 513UI3Y dUAUBY JIVN

Asoyesoqe
uoysindosd
wr

dIVN VSVN

S1IPIPS YOBSIN (¥s)ereq Asejiduy 4
S0 oms Hostnia o waisAs usisag (Nax) @poN | o M
ay vm._wm%%w_mwﬂm e Aio3d3feat NLQA 1Y) (Sa3 en) ..gn—.weuwzmwwaﬂﬂmuc:_cou
‘bay JIPEN-}O JHS “udy J9Anaue B A0 0 dleWNSI (AN WANND ﬁe:uaz&d ueld Luﬁmmhm_m
'bas QWD JHS 31y sisAjeuy ‘fuod 359nDIY JoANDdUEN = suawoydl O1dN
eleq 3undesl NSO
(sa3) > Ann>_"= SINOM 2 1993 Y
DINPOYSS UOISSIA A9AIDS < wajsAsgng S 2oeds
‘1sby UOISSIA WeD|0d eyeqg “yidy Jaanauen / A0 sSdlweuAg m uosuyor
T |euta3Ixy Y34 g JINON = aod VSVYN
“asby SHON » Z 3 8| |E 3 < A0
G ] =) 2 o
< woswnia) S| | & & (503 01) e1eQ FundesL NSQ 22
—e Fuﬁﬁ o v wosaws| x| [£ | wisoiay g SMESS NSO g3
159nbaYy UOISSIN OVINN $UBA3 1RUGIO &3 £ S :Sv_.mm.mh ﬂm.mm 33
(%s) e1eQ ra___ucql_ H fczn ZONIBURI = 25u2nbag UOISSIAI omn.uw
35BY ANPIYIS NS W suawayd3 ofs 1590boy a_:w.w_».u_moz_wm Sg
- o
(swas/sadx) (swas/wwas) (Sdv) (soy) <’
waisAs eyeq | 3INPOIAI Gomea | wWwaisAsgns wysAsqns T hioseioqey
Aiejaueld |9 | auswaseuen Kejpuy Suluueld [ Simomos | uonesado — asindosd
13 ejeq 2Jua12s UOISSIIAI e > | awig-jeay >
gy = 3114 Wi 7% d1/W1Lpued-S NSAa VSVN
(50'A) DINPAYSS YSON g 2
(5034 150nb3Y JINPAYIS VSAN Z 2
(s) e3eq 2 3
Aseguy WL 1/d pueg-x 3 =
A 2 ¥ il

(swo1)
wajsAsgns
sisAjeuy 2 “|ed
agew]

3

—
_ e1eg W1 DHS

eeqg WL 1/d veasoy

«

e g g o

BERBHTEAWT

eleq WL Lm

(ssd)
FEYNELS
28es1038
peojAed

@=2ures pucg. .
Wnipucg s =P A

Fig. 1. KPLO Deep-space Ground System Architecture [2]. KPLO, Korea Pathfinder Lunar

Orbiter.
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1.2 SIXE 22| MEA|AE(Science Data Management Subsystem, SDMS)

et e] AEAIARI(SDMS)E thHre] ] Sui7d HergAArt g53t & 2AF Z4st
tlojel7l 2 HER] FEiR AFAETo] FAIGH HHE, ol A 9 EAsk] fleiA
7+ ISIRAA 7|1 HolAl AlgoHAl Het. ol=gt Qe Algat A%, TEe] JTS
F3sk= KDGSO] FA4AI7F SDMSo|th.

SDMS= KDGS9 =4 WollA 2@== AeAtad2|EE(SDMM, science data
management module)#} 25 UGN LJ== KPDSE /3=]o] qlct. wehA] o+
o] FHEAA 7] AW ED] Fej] ZeldoleE e Wi, A2 HaldolEE
At oAl THeH] HsiAlE= KPDSOl sFTPE &3fjof gtch. T8 A2jd std|o]
S gyt tiFo] iy @] Yallss HTMLS 38 fHEkeAE ol83lte] KPDS FAtolE

of &t Exo ZIQlolut Q15AAL glo] vt HetHolHE A E iy ¥ 4= gl
o}, ZpAIRE KPDS| 71553 ARGl sl 2.278004 T3l

2. QFEIL AR B
2.1 312l SFEA TAX FHAAH AL

A7 olole] Mol T SFEAL FRARE Y3t Aol G S TiHole
2 BA5P] S8 AATe TE ek RA AN AFstaRol ol 91t BEA
A|2Eo 2 u]sk NASAS] PDSSH -6 ESAS] PSAE & & 4= 9t

2.1.1 NASA(National Aeronautics and Space Administration) PDS(Planetary Data

System)

PDS9] F&¥e]= NASAQ] Goddard Space Flight Centerof| 4] —’.\—OJ)‘ Slal glom, S5k}
HsHIF Y dolgl9] AZd W} noded F-EsIo] wl= i tigt 32 v|dE] dFr]o]
Y= Gkl Itk ESF PDSY] 7&ARl At XY= ‘ﬁ’%o}t L jet propulsion
laboratory7} 43353 Ut

PDS= 954 Zeteo]E o] F7)8at ofue} shH|o]E| o] ARgAREo] &-8517] -golst
T2 oz=ekx yslgolE o] RS Julels g3ty 2dsk=t|, o3t B IA| PDSEF

1 BT dA 49 HHolgks ofu24 PDS4etal BHth PDS4E HAEEFol 9
SiA AAH HEE2 ofYATE A S5RAL HRRIRE ek SVEGE V=T §E
AR e A7HE)E o8 EEOE AHsto] SFHAL HStH|oEE Hefskal Qi PDS4
9] 7 & EA % sl PDS4 Data Dictionary®} o] #-835F XML 3419 metadatazt
I 4 ok olof digt AA‘E AR PDS &H|o|A|(https://pds.nasa.gov/datastan
dards/about/)elA &1 4= Ut

2.1.2 ESA(European Space Agency) PSA(Planetary Science Archive)
ESAZ} Zofdlt 58A Z2 oA E5E ISiHolE= PSA ¥ AfelE(https://
archives.esac.esa.int/psa/)}g WA F+7U theR2E B 4= Q&S stal Qloh. 3] PSA
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9] Ul(user interface}= AREAF HAE & 118510 filter?} A o1E W5 ARESto] I}
olHE AMT 4= QleF slal S Hnt ohe}, Qokd HEH|olHE AAMATE HolRA
U R 7] (thumbnail) 18- 958 AMEALE B3 A 22 AR HolE

a1z o H4) 9@ AAAT UL KPDSE 7jdktol] QlojAl MAjmisioic

2.2 gt=

09

S2F A2 KPDS(KARI Planetary Data System)

KPDS+= S-2juet 29| 9584 eltolgE 371 9 #efstr] fiste] Zid=it. &
SAF Aol AR FEoll= KPDSeF 22 SF5AE Il 2R E 853t Aott|o]
HE ] 9 gt Aol g Ya/do] A=A gkt T12vt SDMSY] i HdAt
£ ololl tigt o/ AAIstL 7S 2gtol| wet L2yt 29 58 Hatdo]
B Z7HAIA"0] 5] {THE].

KPDS?] ¥yl =S 913t #ekxtaE Z/l= KPDS YAl E(Fig. 2)E Edjj4] o]F0]d A
glolw, LAHR] I IR FHAIA ot 202449 192 Agstar qirk 20239 11
4 @ U] SFRAME g AA o7 fYsh] di2ol KPDSE &5t
20249 1978 S detHolH: thee|e] s TRIEAA 47171 E53 Zett|o]
ElThS AlFstA 2 Aot} FAdE @Al ShadowCam®] ZHsH|o]Eli= m]= NASAS]
PDSE &5te] 37hE ofIolch

KPSt feromses fowss s WU e k905 Saaren v Mo

KPDS'
KARI Planetary Data System

Q

Useful
Information

ased to the public through KPDS will be valideted
NASA PDS4 standards. PP

Contact us

Fig. 2. The main page of KPDS website. KPDS, KARI Planetary Data System.
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2.2.1 KPDS(KARI Planetary Data System)OflA{ 2+&}H|O|E{ Z4A4

KPDSE ol&sto] 954 Aotz E AMste] Wedr] fisixe HAAAS o]8%
WHat gloje] g Ee YolA A AtmE thext W= W 2771 Qi 4 AA
25 ol-gsto] ATt HlolEE e o] tisiA Zrgstarat jitt.

=

2.2.1.1 QHEE2| ZMS S5 DISIHI0|E A

KPDS € Alo]EQ] HM(search) Ho]2|Q] & sFolli= directory searcheh= H37} 9l
o} ol EX9] AMolE ARESHA] QoL KPDS7L Aledshe 85749 FdltolelE AMY
T A=F HAEY F2(Fig. 3y HolFal gloH, ARt doke tlolEE AHd 42

24 gol8g vl we 4 itk

—

T

2.2.1.2 ZMATIS 0|28t AISHH0IE ZA

KPDS €] Ato|EQA A4 xS ARGt etd|olele] HAle Z weld|olEf o] HEtdo]
EIE 7|5te] HEE 7Hto s FAE. B9 ARAP T AA ol (keywords)E AHSHAL AA
op &) ARt BE(Fig. HE 18T ¢ ARAPT MR E sk HlolEe] E45 A
Sto] AAHEEEY] ofelR)yE 2 7% W= €At ske AetElolEHE AN & St

2.2.1.3 @Mz

KPDSOIA Ao] &2 FEo] ofgt Hotdlole] HAATO] A= Fig. 59 o] uksL
H(thumbnail), BAMIZ SAA, 2L, AwAe $E, HlolE9] 27]7F 3 Fgol &
S5} o|2RE ARARE We71E Ysks HetEolEE Agste] Wer|E 43T 4
G B0 3l B9 ZIPo = 45 v FHiE A "

2.2.2 052 (thumbnail)2t HIEH|0|E{(metadata) 50
AR HAo]l 22 "EE o|8sto] A AFoflA Rl ulEad83) e olH
+= KPDS ¥ Alo]Eo] WAE Fol(viewers)g &0t 1 W8-S XAI5| & 4= St

/KPLO/KPLO/LevelProduct/LUTI/Data/202302 Size
& parent directory .
CAL/ .
Raw/ "

Fig. 3. KPDS directory search. KPDS, KARI Planetary Data System.
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Filter © Category ©
@® ORO AND n a

Target type

Target type

» satellite (13)
satellite

Target name Target name

mooen » moon (13)

Mission

Mission

luti

Spacecraft » luti (13)

kplo Spacecraft
Instrument

» kplo (13)
luti

Processing level Instrument

Raw » luti (13)

Observation time

Processing level

Observation start time

. » Raw (13)

Non-standard List > Observation time

Directory List > » 2023-07 (13)

Fig. 4. KPDS search filter. KPDS, KARI Planetary Data System.

Keyerores (e KP1 O, 1T, er 3 a |
]
Comies: -
wov ‘ Gearieae || comacediny  Gueesusin ‘ Beem H oF
o Postca I Te B f— Tagetname ¢ Proussingbwl  TolslDunmibadSie © Mcteca
o I 1 1 S LU 15 5027 183900 wwown oo mesn i aorm m
U % s o 25813 ESRDLD LT 23072 032125 v 1 00 wrioum Gig= GBS e 2060 ]
n wionm o — A prree =
u E i oo £ e R =]
u n kRO W ko mosn Few ey =
o E wioum o Py R 29ms =
n a Wi oo o s 2ane =
5 n A A DR 1L 7807 EDT_RA Wi [ _— e 26
[=] b | ISk 425213 IHKPLD LUTIS 230720 227251 RAW M 00 KPLoLTI Wl e R MEan
o 1] Uik s EARPLD LT 230723 212752 A M 00 o s mosn o 1058
Showing 113 1061 13 eraries

Fig. 5. Example of KPDS search result. KPDS, KARI Planetary Data System.
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2.2.21 0538 "o

KPDS7} Algsl= F8AL Zeltold F AmAl3AKdata providen)7t PR 18-S Al
She 9ol Teldlold ATl FRIT 4= s g1 FolE ‘Quick View' 2t
£ ol5oE AFsta k. E3 o vis1EE ST A9 uis 1Y Hole Fig 63 &
2 716 AEsl] gl ARgAR= 2hdket 94 AR, dx, gd/E4 5)E AHESto]
g nhe1EE wEA 24T 5= Qlot. e B9 nRgdE Agsto] AAS HlnE
T ALolE 12 0= SAF0F g IdS Bl 7|s(quicklook/blink)o] 371

ool FARE o™ ZHe] AjolE Hlwd ok Sl

2.2.2.2 HEtH|0[E HOf

KPDS9] AMAZE Foto] AlF=e He Aelt|ols= PDS4 #zof wat A4 XML
B219] HEHolEE BYoHA| €. ol HEHHolE = 2 HstEolE o] EA ¥ 5, A
JEE g1l 9lom KPDSe o 7[Hho & o] o]FojZict.

Quick View

reset Save

brightness . 0 contrast L 0
saturation - 0 exposure - 0
hue [ 0 gamma | 0
noise | 0 sharpness = 0
blur [ 0  colorreverse U reverse

Fig. 6. KPDS thumbnail viewer. KPDS, KARI Planetary Data System.
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Metadata view

XML viewer Tree viewer

INFORMATION

[ urn:karikpds:kplo.luti:data.0:KPLO_LUTIB_230721_181629_RAW_M_00
KPLO LUTI

=3 moon

satellite

=) uti

E==3 Wb

[ instrument TG

Raw

sy 2023-07-21 18:16:29.125

=TTy 2023-07-21 18:18:23.125

Description

Fig. 7. KPDS metadata viewer. KPDS, KARI Planetary Data System.

KPDS:= NASA®| PDS4 2] weh XML P41 0= 2 wetdolE o] HisiA 2t field
E PEe 7MY F25 BofF=(Fig 7) FolE AEstal . E3 o] HEHE|olg fFole
ARGAPZE Eao] met EF] FEj2] XML & IR & 5 =S A9E 5 o

2.2.3 SFEAL siH|0[g 2| ZLIEE

SDMSE Zeto]dE A EQo|(Fig. 8)5 F5t0] SDMM¥F KPDSZ £01Q.1 Yrk= Hlo]
B} HEYT 9 A9 AH(resourcesyg AAZICE HUERY 4= Qltt. SDMS o]
E AnEol= BAO] o]fE FUT HIEYA ol fIX]3t PCe} s IP7F KDGSS] ¥
shollA] 5183 7Ffollvt AX|e} ARgo] 7hsTitt.

2 R0l Soitet 2o SRl & AmAlo] TRelE vsle] g 9
et e} TslelRany Sssle eltolEe 2ash B 4 9l KPDSe 7l
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Validate Failed (0) Backup (0)

Fig. 8. Science data management client S/W.

88} 7150l tisiAl =stltt. AF7HA] U ATHE 9480 gt $FURE 9
stgoH, sig Aol et a71¢e] 870 wet HolEHE AlEstal7] dhiol 578
E|A] ok AukelSolA Algt §lo] tlol8E F7hsty] I3t 24 Zatd[o]E
22 QUUth KPDSS 7 & Jol= SF3AL Aot Fo] o, 1|, §H A9 FEZ o
3 © Eol7] Y3t et 29| S5AL FstHolE 37 9 2] AlARelE= o 9l
o 1%7] dize] A AlZoR AR &F Al delA] &3t o4 Adste] WA
olo] 1 AL FAslelr| Ygt HoFd A, e FIHIAE, o] &9 52 sk
et U AR G0l T Aol AE]R] 235t ol A EVHE A0 R o AR
olo] M2 g5 4 7|5 /N & o E A&H o= o]FolF o]t}

ole} I LA AFEBolA S5 FetolE ol disiA INE 5= = FAH 2
A HRE = ojof g Zlolt}. Eo] @A f-2juete] S5/ g Bk F8 HE
I L NSRS, AR B 9 &8 7, 89 E Bete] 0] Ak

olF F MRS, A2z 13 3FoIME SN T QAT SFEA Ol A

chg3t Zo] gelska ickdl

oz
Hl;)l':
P
%0
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Az 13 "SI O the 2t B o she] ek AL WL,
7t QFFBAL A AR B4} 28 Sl VA A7 BF L /LR
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ABO, SFA % 1 THEL EIITHS Wik,
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olo} o] SFNUL ABIFBAES At TEsle] SsHe Y| AL 2
2 ojnjste, QE9FRAL] talA AT S THESL gow, rege)
9B 74, A 1 2N SERAEY A 1720] Wt A9 9HRE v -
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ik HTof
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"SRR AT ol §3le] ST G- 84 - 2 - Hole Ei o50] xgow
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o oJgk Hotlol et gRel TRt WelF S AR Aeolch. 3, 95A1o] Hotel
SEEE

ol ofali =8 Feholele] Apme Bolet Boe BASIE Wre] W, aH 27
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o, FAHo] I3 7T} Totole BEEE ol Slske] NASAC] PDS4 HES
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A1) SR RS SIat 9FEHAL AR A ATHKR23162)" A1) A S woke

2 ARIRl S AR AF-2F(FR23L01) THAIRF A

.‘

References

1. Ministry of Science and ICT, Danuri mission’s duration will be extended (2023) [Internet],
viewed 2023 Nov 6, available from: https://www.kari.re.kr/kplo/danuri/news/newsView.
do? nttld=8785&pagelndex=1&searchCnd=&searchWrd=

2. Kim JH, Korea's lunar and space explorations, in 55th Annual Division for Planetary
Sciences (DPS), Europlanet Science Congress (EPSC) , San Antonio, TX, 1-6 Oct 2023.

3. Ministry of Science and ICT, Lunar Orbiter, Danuri Development White Paper 2023
(Ministry of Science and ICT, Sejong, Korea, 2023).

4. The Korean Law Information Center, Enforcement decree of the space development
promotion act (2023) [Internet], viewed 2023 Nov 6, available from: https://www.law.
g0.kr/%EB%B2%95%EB%A0%BO/ %ECHIA%BO%ECHA3%BCHEA%BO%ICHEBYBO%ICKEC
%ATHBA%EDHID%AS%EBY%B2%95

https://www.jstna.org | 383



=0 SFEAL LSO SIHAIAH

5. Ministry of Science and ICT, Regulation of dissemination and utilization of satellite
information(2023) [Internet], viewed 2023 Nov 6, available from: https://doc.msit.go.kr
/SynapDocViewServer/viewer/doc.html?key=e3278c1468tb46b18b0f609944995139&con
vIype=html&convLocale=ko_KR&contextPath=/SynapDocViewServer/

6. The Korea Aerospace Research Institute, Regulation of satellite information security
management(2008) [Internet], viewed 2023 Nov 6, available from: https://www.kari.
re.kr/cop/bbs/BBSMSTR_000000000134/selectBoardArticle.dosjsessionid=3E5ABG0E3E36
9FDB4C691CFAF1B1BFBEnttld=1895&kind=&mno=sitemap_02&pageIndex=2&searchC
nd=&searchWrd=

Author Information

4 F @ klos30@kari.re.kr

258 el 2931 B4 di7]o] Tt A2 20074 Adish 9535t
o)A BAISH9IE FS5190m, 20084 R 2010417H4] vl JPLAIERA
AT BT ZRAY 59 VIMS HolEE o] 83t B4 tilel B
% AT S, 201085 2012471 vlE PARA hetaUW-
Madison)®] SSEC(9-535} 9 ZEHITA)0A S22 70¢74L olgat

274 di7lel Bt AFE TSI A =TT FFATLNA 2 HAE

384 | https://doi.org/10.52912/jsta.2023.3.4.373



