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ABSTRACT

Since 2000, about 750 cubesats have been launched as of August 2017 and development
and the launch of cubesat increased exponentially. Since standard of cubesat has been
proposed in 1999, cubesats have grown considerably beyond the scope of education and
technology verification to commercial use in the area of space exploration and earth
observation, and the variety of cubesat mission and type has increased recently. In Korea,
some universities and individuals have independently developed cubesats since 2000, and
cubesat contests which were organized by KARI and sponsored by Ministry of Science and
ICT from 2012 highly contributed to cubesat development in Korea. In addition, domestic
institutes such as KARI, KASI started to develop cubesats for space science and exploration
mission. Nineteen cubesats have been progressed or completed in development until now.
In this paper, we present the technical trend and describe all cubesats in Korea.
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Fig. 5. Cubesat Deployment from
International Space Station[7]
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Fig. 7. CleanSpace One Configuration[14]

Fig. 8. Solar Sail Deployment Test of

LightSail-1[15]
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Table 1. Domestic cubesat development status
Size Development
Satellite Qrganization Mission [l Status Launcher Payload Shape
(Launch Date)
Deployment the
solar sail,
CNUSAIL-1 | Chungnam National | Data acquisition for 3 Done PSLV Deployment System of Solar Sail,
- (2017.12, TBD) Camera System
University the effect of
deployment
Korea Aerospace Educational, Done Space-borne GPS Receiver,
HAUSAT-1 Universi GPS data 1 (2006.6.28., Failure of Dnepr Solar Panel Deployment,
niversity . ;
acquisition launch vehicle) Sun Sensor
Korea Aerospace Animal tracking, Done Animal Tracking System, Electric Plasma Probe,
HAUSAT-2 Universits? Measurement of - (Undetermined) - Star Tracker, Total lonizing Dose Meter,
Space Plasma Plug-and-Play type BEU development
Earth observation.
| Korea Aerospace ’ Done IR Camera,
KAUSAT-5 University Space radiation 3 (2017.12, TBD) PSLY Geiger Muller
measurement
Earth observation,
) Korea Aerospace Acquisition of high _
HIREV Research Institute | resolution image and 6 Under Development Optical Camera
video
KESAT Koriiagngc;rce Earth observation, 3 Under Development Falcon 9 Nanocam C1U,
K AISTy Voice repeating (2018.274 quater, TBD) FM Repeater SatComm TPO
. Done
KHUSAT-01 Kyung Hee Foridle detecton | 5 | @on31t2t aunen, | [ Magnetometer,
KHUSAT-02 University 2014.11.28. operation P Electron & lon Particle Detector
Space radiation ond)
Kyung Hee Measurement of Done Magnetometer
KHUSAT-03 University space “”‘d'f"‘ thn and 3 (2017.12, TBD) PSLY Tissue Equivalent Proportional Counter
magnetic field
Measurement of Done
mass and particle (2017.4.18. launch ~ lon/Neutral Mass Spectrometer,
LINK KAIST temperature/density 2 2017.4.22. 1SS Docking Atlas=v Langmuir Probe
at ionosphere 2017.5.1. into Orbit )
. . 4 LEDs,
0SSI-1 Song Hojun Transmlsswon_ of 1 Done Soyuz Microcontroller,
(Personal) Moss code signal (2013.4.19) 2-1a o
Li-ion battery
Korea Astronomy
y Measurement
and Space Science
Institute /Korea jonosphere, Solid State Telescope,
SNIPE Aerospace Magnetic field 6 Under Development - Langmuir Probe,
pace measurement, Magnetometer
Research Institute .
R Satellite constellation
/Yonsei_University
Seoul National Li/L2 GPS Under Development L1/L2 Dual Frequency GPS Receiver, ..
SNUGLITE - development, 2 Falcon 9
University : (2018.2-3 quater, TBD) Magnetometer
Seismic observation |
SNUSAT-1/ Seoul National QB50/ Done ~ u "
SNUSAT-1b University Oxygen detection | 2 (2017.4.18) Atlas=v FIPEX(@-Probe-Experiment) ‘
. Wide Angle Camera,
SNUSAT-2 Seoul_ Nat_lonal Early observation of 3 Under Development Falcon 9 High Resolution Camera,
University region of interest (2018.2-3 quater, TBD)
Star Tracker
Holding & Release Mechanism,
Verify the technical MEMS-based Solid Propellant Thruster,
STEP Cube Chosun University effectiveness of 1 Done PSLV Concentrating Photovoltaic System,
Lab. (2017.12, TBD) ) h h
payloads Variable Emittance Radiator,
Phase Change Material
Demonstration -
X . . . . Done 4 Laser Diodes,
Tom & Jerry | Yonsei University | virtual telescope with | 2/1 (2017.12, TBD) PSLV Visible Camera
two cubesats
Images of TLEs, Camera, g
VisionCube Korejni,eggi?ypace Development of 2 (25;]; ziSDe\ﬁ; ;?m_?g}:)) Falcon 9 TLE Detector, =
VSCMG -e7S quater, VSCMG .
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Table 2. Development of Cubesats in early of 2000

HAUSAT-1 HAUSAT-2 KHUSAT-01,02
Organization Korea Aerospace University Korea Aerospace University Kyunghee University
Mission Educational, Animal tracking, Particle detection,
ssio GPS data acquisition Measurement of space plasma Measurement of space radiation
2006.6.2
Launch Date ) 006.6.28 ) Undetermined 2013.11.21
(Failure of launch vehicle)
Launcher Dnepr - Dnepr
Orbitlkm] - - 600 x 755
Size[U] 1 - 3
Size Detaillmm?] 100x100x100 320x320x400 100x100x340.5
Mass[kg] 1 25 3.14
Power[W] 1.3 20 3
Animal Tracking System,
Space-borne GPS Receiver, Electric Plasma Probe,
Magnetometer,
Payload Solar Panel Deployment, Star Tracker, )
- Electron & lon Particle Detector
Sun Sensor Total lonizing Dose Meter,
Plug-and-Play type BEU
Frequency 145.84(up) 145.84(up) 450(up)
[MHZ] 435.840(down) 435.840(down) 2.272.3GHz(down)
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Bznt g3 o83 $F Zetzul #7 4L otk o ¥ ZEAEE SIS Tz
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Table 3. K°SAT and OSSI-1 o] 94 XA, AF L WAlo] o2 A HAHL
Korea Air A3elae] FELA KHUSAT-01,02+= 42
Oraanization Force Song Hojun 12, AE, Z°] 10 x 10 x 3Mcm’®e] YA o=,
¢ Academy/ (Personal) nze] WMZe fetust $F /1T Bxe BEa
AS 3= CINEMA Z2AEZ Adego W2e o
Mission observation, Transmission of 3t1E CINEMA 132 /sty Asgstas K
) , Moss code signal _ _
Voice repeating HUSAT-01,02(CINEMA 233%)E /I&stdtt. I
Launch Date 2018.2~4 2013.04.19 NEMA EZZAEQ F UFE= AF &4 5 &
quarter(TBD) A m ez=ae o U oA AZ =
Launcher Falcon 9 Soyuz 2-1a ° = TTJ_’}*’ ‘—?_9} Ju1A “_]' == ]:_rL
Orbitlkm] - 575 27142 Msts AEdhe AoE 24Y YA =
Size[U] 3 1 A715 "@ASA T KHUSAT-01, 02+ 20139 11
Det:ilﬁima] 100x100x300 100x100x100 2 DAt AFsRA oL, YT tlolElE FalEHA
3k 20149 11€ A8 €9 TE39TH22]
Masslkal 34 0.9 o9l Al ietmel ] EAHo A
PowerlW] 2+gk 0SSI-1, KSAT®] Qlth 0SSI-1e o %712l
(Production/ 8.21 - = = a -
Consumption) —(‘D—ET'___O] 20081{3—[«Ei 7“?_].0] 7}]% ];‘l ‘jﬁ.}/\]-?_]: A—ﬂ
N A Azl g140=, 20139 EAE AT “0S0 D
anocam C1U, 4 LEDs ~ _
Payload FM Repeater Mi ' ’” E OSSI1 ANYOUNG”Z AlZtsle= 2R S H|&E
SatComm TPO lerocontrofier o ALE T, OZ mEEZL AL o2 HS
2= o)== o A=% 3 & 1=1 N
Frequency[MHz] 4;?58.§gz(up) 435.525(down) TP 47“% LED= _%XH o]—S’iE}._l 1, A
835(down) % Ao AEs Falsten A9k TH23,24].
Table 4. Selected Teams of 2012 Cubesat Contest
LINK KAUSAT-5 Tom & Jerry
Organization KAIST Korea Aerospace University Yonsei University
Missi Measurement of mass and particle Earth obser.va.non, Demonstration  Virtual with
ission ) ) Space radiation -
temperature/density at ionosphere Telescope with two Cubesats
measurement
2017.4.18. launch
Launch Date 2017.4.22. 1SS docking 2017.12(TBD) 2017.12(TBD)
2017.5.1. into orbit
Launcher Atlas-V PSLV PSLV
Orbitlkm] 400 505.563 505.563
Size[U] 2 3 2/
. . 112.4x113.2x244.7 (1)
S'Z[fnr?]?]ta" 7302)122;%2)(72?;%3) 300x100x100 517.1 x 517.1 x 244.7(2)
: : 107.4x107.6x117(before/after)
Mass[kg] 2.253 <4 2.25/0.81
Power[W]
(Producion 4.16/33 13/6.5 123/12§
Consumption) .
Pavioad lon/Neutral Mass Spectrometer, IR Camera, Visible Camera,
y Langmuir Probe Geiger Muller 4 Laser Diodes
145.84(up)
Frequency 145.885(up) 437 265(down) 435(1U up/down)
[MHz] 436.030(down) 2 413GHz(down) 435.020(2U up/down)




-3dEd - geE - HoY TR 7 T B

982 A - HAF - 25 - 3
KSATS 3U FEYAHLSE FTTABRNE wS
Foz Y

< 98 FTArEst ek KAISTZF &
"‘Olﬂﬂ 2018 AR o o) KSATS o F
= ZHHEE €83 AT #FolH, §4 WHES
A3l FM repeaters B A3 A TH25].
33 s E St R#E
3.3.1 2012 REQM AAM|F

SN FAAE ) AEANA A
A 2wl Fo 7135 Algstazr 18 7
B4 AAuFe 13 A% ®©L KAIST, g
FEuigtn, A rt 2 stH 0w, ol o
gk A5 L A"l EA L2 Table 49} 2t

KAISTS] LINKE 2U 37]9 FEYASZ 20
12 AAdslolA dAFNoH, Aegdue S
NUSAT-13} vl7R 2 =4 FE9A4 T2 19
Ql QB50oE AAEHo] 49 % ol uiy] #
=& 5812 AFHAT LINK 4L ol2/F
g £337] R olxFe A dEe} %
7] Hé FH ol EX7IE gASte F
EE 3 A3 A A TH26].
4 ISSollA A= YA

B3l A4y AYEEES F<

A4 A

%}‘ﬂv‘r[zﬂ.

=gyl staie] KAUSAT-5+ 3U 2719 7
Hodo = 5um ~12pm HFh o] A 7o
22 ATE B5staL 7o) -2 2 (Geiger Mulle
1) AlF7IE 283 HAbs SAHE B3 ¢
F WAs SAHS F IAFEE o AA A
Ao} ZHE zto]= e} HA| Z2|(Fuzzy logic) 7]
el AdidE FHUE A AFskeE FUt
A5 EFsta vk 53 FxFIdidtue
71E8] A BEE HiE o R 94 B 2o A
FA7Z AYstas RE BES AA AZsH)
T}H28].

AA SRS Tom & Jerrys Ed& 5 %
A7 A 7Nes 27](2U Tom, 1U: Jerry)<]

FoeAel gt $F FgoIA FFsn
A ARG 2ed +F FUAY A% ANE

9 4ol 2HAY 2del U FAE 3
=ax Agsgien, 4o Ho uag
i 2w Relsel 22 4 = A $F
A7 Fejoltt. T 914l At e} A

ZAHE FA O‘X] AN7= B4 AL s ¢

rUl

o 2 of off

it

Aok svl, ol Sla WA Y Az2dg ol
gaha ol JuA= A3 AN A4

L FAlel ol FolMek st FHI|E o] 83
A= AoE Fddth Tome 7HAFA i e,

7] F97] 9 628 A& gJASAA, Jerrye
golA HZ& HASATY F AL FAA P
ODoll &A1= WA & Foj 93] £2]dd. To

mo] Jerrye] &%, 92 HolEHE F£4 9 A&

st A=E AAsty, FE71E 53 A= Ao
& FdT29].
3.32 2013 FE9M HAA 3

20139 =) FyE FHAA AAuse 23]

AAEL Asdgn, SEoista, 2Adgaol
), olo ik dF L Ax~"H EA2 Table 59
2,

A3 thetne] KHUSAT-03-S 3U =Z7|= 7
H 295kge] FHAAFoR SFPAM 9% Li

near Energy Transfer 2~ EF-S A3t 5

FAoNM e FTHAFE =& A% F ©HAA
= TEPC(Tissue Equivalent Proportional Counte
nE WEstA. ol 5 FItol Ao AR o]
AA WA= FFS A Aol E Hgs ¢
AR Zigdn. =3 AE M= FE94
of Agst=s 7€ & A4 Z8HY A
<= &¥3} st dAsIA oM, InTo &8s +
50,000nTe] =4 WS zton olE 83t
7 A7NEE SAY Ao 53] &2F 3
OE A1 A kolz2E HAdE st A
gk Zlo] 54 oI HH30].
CNUSAIL-1& ZdtistaclA sk 3U =
1o FE9HoZ AAZNA HFES S
A F YRE Ik £F 0B B3 HYE
FE 8ol WE e AA/A=E W
RE FHHOE £YY ool
deFEe $RNGAANA BF Bagre]
2 = goln], Az WAE s2
doltk. 1ol T3 s 7]
YRE AT H2E W= o

N

1o k[0
. 2

ik Ok ogh CL b o |

o2
M o

(o]
24
By

4
Og‘:,“
05

ol

, CubeSail ®ll 4 2} 7F_1Fo] SIR=A
o WAst= Y

e 9

TE oF H
< ol&std AT=E
o7k 2 CNUSAIL-1%
=S A7 5L AA A HlolH

2

M & 24
o by

fu
)
B OSN l

)7 ol BjFES ol gkl AT
: 33 gl BFE

AFE A2

L o 0 o x@
Jo

e

2 FEHE s AR T
weprt A 2o ATH31].

ZA e e STEP Cube Lab.& $F7|®F 7]
= A58 FEAECE 1U Z7]¢] 1kg mIRHO|
o 8 Fao dF= 7 T8 FWY 5
g =5 U= 2 gAste ARGl A5t
, o1& Hsl o FAATE A2E S

>
=

el 7t



045 48 GF 11 %%, 2017. 11. G FEAA AL A 24 983
Table 5. Selected Teams of 2013 Cubesat Contest
KHUSAT-03 CNUSAIL-1 STEP Cube Lab.
N ) ) Chungnam National . .
Organization Kyung Hee University University Chosun University
L Measurement of space radiation Deployl t.h.e solar sail and data Verify the technical
Mission o acquisition for the effect of ’
and magnetic field d effectiveness of payloads
eployment
L"E‘)L;rt‘gh 2017.12(TBD) 2017.12(TBD) 2017.12(TBD)
Launcher PSLV PSLV PSLV
Orbit[km] 505.563 505.563 505.563
Size[U] 3 3 1
Size Detall 100x100x340.5(before) 100x100x300(before) 112.02x111.16x113.5(before)
[mm?3] 400x900x1040(after) 2000x2000x300(after) 258.08x258.08x118.11(after)
Mass[kg] 2.95 35 0.92
Power[W]
(Production/ 3.399/2~3 4/3 2.126/1.74
Consumption)
Holding & Release Mechanism,
Tissue Equivalent Proportional Deployment System of MEMS-based Solid Propellant Thruster,
Payload Counter, Solar Sail, Concentrating Photovoltaic System,
Magnetometer Camera System Variable Emittance Radiator,
Phase Change Material
Frequency 435.780(up) 145.840(up)
[MHZ] 145.210(down) 437.100(down) 437 485(up/down)
o AAE R3E 7E RYFAE /1E AR = B0l 288 AFHE AL BE F
Aol HEH YdE A" F2ef vlg] =2 A2 3 Utk AAEA H Ao dagEs st
g3 ve FAFS AuUn, Hg wwel wel ol TUF =AM HEANE Ve Jvs
EA 74 @ Byt 7bsd A-S zketh ME EFSHAL Aok =3 B gAAR] AV AME
MS F3E BgFAA Az BeF AdAY /A S0l sty Hee/ArE AR e
A HBL Ea AE WY FEAS Zvha e, A #F F AFY Az ALFTS
At =R e Aolzz WY FFF Ao el mwol B Ales RG]
Hatgol 4Ee B3 FY Ay MEMS  SNUSAT2 FESHE 3U 7] AdoR, &
A< s)are] mA =)y zaEdg. A= s A AG 27 BA AFE A ARl o
sto| o] MA Ak 2AL 93sty, Tkt 53] #AA G ot BAE 8ty idEE
A Aol s 1EE FE mo|uy} gon, — ov A At A<l NDWI(Normaliz
swe) wAgel 24 erloloeis) ge) Ae o Difference Water Inde® 2iof, el 5
=1 = = o S o).
- S F gHAIAIQl NanoStares H 74 2 91X
B A anvh BUeI 3RS s sbe gt R
9 b 5] o HAEE ded €8 & dA ot
& girollol 7} A2HE ATH32]. . Y ol 41 &
333 2015 229 ZHolio) sl VisionCube FE YA 2U =Z7] YA o=, 11
e __T c o 7] Fe¢A F(TLE:Transient Luminous
01590 AHR FuSA AANA] HE  penigyo] AEA olux AL TATE F.

2o F 3gloz AME&ustn SNUGLITE, SNUS
AT, =183 st VisionCubeolt}. 7z} ®Hoj|A
MEF] 3o FELHY dF L A2H &
Z & Table 63 2t}

SNUGLITE F#ESA L 2U 7] YA o= F
Bo4E olFFI¢ GPS FAZIE st
ol o] &3 HYT W3 AAE A8 AA A4

He FYolA EqrRHor wAstE w7l

g5t G4 omAE 53 2RE A
FdE AT o2 AEI[34].
=8 Aygles "yt Mg =7], A&AZE 2
A RS E aEste dAsigon, vl XA
HAE7]E MaPMTE A& T =3 W AF
g G FHE 9ot AE AAAA AlxE 2
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Table 6. Selected Teams of 2015 Cubesat Contest
SNUSAT-2 SNUGLITE VisionCube
Organization Seoul‘ Nat.|ona| Seoul National University Korea Aerospace University
University
. Early observation L1/L2 GPS development, Images of TLEs and development of
Mission ) . - .
region of interest seismic observation CMG
Launch Date 2018 2-3 quarter(TBD) 2018 2-3 quarter(TBD) 2018 2-3 quarter(TBD)
Launcher Falcon 9 Falcon 9 Falcon 9
Orbitlkm] 575(TBD) 575(TBD) 575(TBD)
Size[U] 3 2 2
Size Detaillmm?] 100x100x340(before) 200x100x100(before) 100x100x227 (before)
340x140x340(after) 700x100x100(after) 277x227x227 (after)
Mass[kg] 3.63 2.1 2.25
Power[W]
(Production/ 7.2/4 3.6/2.49 4.73/3.74
Consumption)
Wide Angle Camera, Camera,
Payload High Resolution L1F/%|:e2ceR/LtJaarl 'l\:/lraeqr?eegj Cnietifs TLE Detector,
Camera, Star Tracker ’ g VSCMG
430(up) 437.275(up/down) 144(up)
Frequency[MHz] 2.4GHz(down) 2.405GHz(down) 435(down)
Table 7. International Contest team 201839l = SpaceXAFe] Falcon 9 'TARAZ

SNUSAT-1/1b

WA o ol

334 =™ ZAAds QB50

QB50& to| FHAES WEaZ A4s
v ZRAEZA, #7]d ¢ VKI(Von Kalman In

stitute) ol A =3k, HAAA thstmol A oF 50
Mol Ade FAll Az ARG A H 5=(90~3

80km) 27 2 o &3 tir]e) ofe] EHE HA

Moz ZAsuA e BEE HT Ytk o

£ QAL WA F T 95 AARNA 224

o WAEY, 1% Bdo] FH WA &

= qug _/;sgf‘;_}u}_ kol = KAISTSF A&

sty Z2AE "go=2 A3 TH35].

A&Ugtne] SNUSAT-1/1bes 2U =719
ol FHLAPOoZE oF 90U B W AFH
AHE sk 3 It 7] AlA e R

Iﬂ, o?_,

AZ, #8 9 EF(FDIR, Fault Detection, Isolat
ion, and Recovery) 5 7|3 dF&E HEE )

Organization Seoul National University
Mission QBS0/ .
Oxygen detection
Launch Date 2017.04.18
Launcher Atlas-V
Orbitlkm] 400
Size[U] 2
Size Detaillmm?] 100x100x200
Masslkgl 2
Power[W]
(Production/ 3.399/2~3
Consumption)
Payload FIPEX(®-Probe-Experiment)
Frequency[MHz] 145(up)/430.950(down)

g Tl SNUSAT-1/1b 914 KAISTS] LINK

379l micro-CMGE

4318 o Ao},
A S E

:Ff-l:l_r]x-l

AZE 201730 83T

o} @A 20173 5€ol A=l F A= ATH36].
34 AFA Ao FELM H=E

Agstel 3% AAANE

T vl5 NASA ¥ FHF4 ESA 59 =
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Table 8. Development Cubesat by Institute

HIREV SNIPE
Organization Korea Aerospace Research Institute Korea Astronomy and Space Science Institute
) Measurement ionosphere,
Mission - Eanh Obseryatpn i Magnetic field measurement,
Acquisition of high resolution image, video Sateliite constellation
Launch Date TBD 2020.10(TBD)
Launcher - _
Orbitlkm] >400 >600
SizelU] 6 6 x4
Size Detaillmm?] 300x200x100 300x200x100
Masslkg] >8 >12
Power[W]
(Production/ 48.3/30.62 40(TBD)/26.19(TBD)
Consumption)
Solid State Telescopes,
Payload Optical Camera Langmuir Probe,

Magnetometer

Frequency[MHZ] Undetermined

Undetermined

423 S 283 $FHA ZEAHAEES YT}
I e 7heH, FeAddAE Ange] S5
Ab dEdol &83tr] fel eUnel 24% 9
A FPES RSt Jlom, o]F ol &3 A 6
Udg =43 942 HIiREV(High REsolution Ima
ge & Video Cubesat)E 7T Fol JTH35]. 3
g A 6U A7|E AAEASH, oF 3U9 F
ol 5mu ZE YA olm A} 1= T
Fd<S A% FSHAAE 2dsta Jdow, o
w2 30U Fztol siw HAAY &e AT
W2 Al2"le Fig. 113 o] "Astal Ut} &
T e EAAE 8 Tkt wddzxE

o] 83t Fig. 128} o] oA AlZtst AT
3, HIREV A4S =3 Au|g 9FeA o
wol Bgo] Jbsd wE W FAF AL

Fig. 11. HIiREV Bus Configuration[37]

KARI 90mm Camera

Fig. 12. Optical Payload for HiREV

Sun Sensor Magnetic Torquer Electrical Power Board

On-Board Computer Solar Panel

I
-

-
P

Fig. 13. Domestic Developed Part of HIREV[37]

Koz MBA2H gt F4ksl g 34553
APt 1 A Fig 133 2o] SAAF
, HFAA, A7 EA, 288, AYA RE,
A, AT 59 FEFS F4t3) Ao
Y#H = OBC(On-Board Computer)e] 75
B A o] ALEEE 400MHzg ZEZAAR
o 14592 866MHz ZEAMAE "Aste] Azt
sttt mh, Bt A oA tiEe] P ow

oo L
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Fig. 14. Formation Flying for SNIPE Mission[39]

A 5 AlA dlolH AP E 9l 48 OBCE ®
Azt Atk 948 A =EHY AZEO R
A= 1= NASA°lA &7H3 CFS(Core Flight S
oftware)E& A&3t EEslE A vPLZE
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1

spheric Plasma Experiment) ZZHEE 33}
3 RATH38,39].
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