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FILEZOLEERIEKEI S —E I 5—7 > T (http://dx.doi.org/10.1117/12.2559169)

BB R OPHTE L WAT L T Ny VAT EEFOTH Y A RER R LI > TGS
I OB T — 2 2t L. FHOHICET 20820 T\ 5, e iR TR S =T
— X BB GO 2T 5 Z L T, Bl 2mA0ESZRL 9,

FHESBSTIEEHODIRBE EEIC K HiEFRNMEERT Y T
(https://doi.org/10.3847/1538-4357/abad3d https://lambda.gsfc.nasa.gov/product/cobe/dirbe image.cfm)
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+ BNEBHEHE (E)

H/NUETR . LD DS CubeSat, Z W2 I v g VR AREICT 2 720 Ok~ 2 LR
WHIEEATIR> TN D,

B Lean Satellite Study

Lean Satellite &, (K= 2 b - HHIHTHEI v v a VOfELEE (22— —) [JET570
2, PR E TR D) AV HARBOBRIE - ~ X —V AV NFELX L LHETHL GERITIRO Y =
T A &M, https://lean-sat.org/) , Lean Satellite 7 5 7 1%, #B/Ni R B 0O FE HE LT B
EATO R TAEENT, B ¥ —TiX, Lean Satellite & > A7 A T2 I T D872 70 0B AL BT,
B2 IR GE AT > T D,

WEAEEERIT . SCEREHE O3 Fn oA B BRSBTS R A i 7E ZeRt 26 T/ NI S FZEBH 8 12
2757 VT EOTFTHEEIC AT 72 AARO L ATREMEIC BT 23 AN SE) & UNISEC (RFFH L
Fary—I7 L) EHICER L, 7 Y7 EOF T ETELE o/ N R SR B 3 0 2 R 72 S8
ROMFHIETHZ LA HE LT, B/NUEEO SRR, EWEREIC X 2 3R TRetESE I o
WCTHRAEZAT > 7o, WA OB/ NG R BUROA E - Ml TOE Y MR GL, VR A2 & 0 %<
Hisy « Bedf - B - 475 LI HICET DRk 2 edhm, VR (RER) ISR FHI v v e
Y O®E, WEOBNUEE I v v a VOBEBREE. FXY STV T A AT 4 7 a2 BN - 2
Al s ==X HARENOBUREIZOWTIASRELZITR o7, FAEMES., TNICES< 24 HA
DIAEROBENT 2 E L D7z 456 X—VIChOl D MEFELIER L, — IO Lz Gl L
TO7 RLANGHBIZHF U a— RA[gETodh 5, https:/lean-sat.org/images/pdf/mext2019.pdf)
WEAEEEIZ 51 i & . CubeSat A > % — 7 = — ADIEREKIZEHT DM Z2 1772 > TV 5, FEMEIE p.32
AR ENT, FRICH TR & Hefe 3 2 I AR THRKMEMHRZ Y 7 by = 7 I THIET 2
CPLD(Complex Programmable Logic Device)?® FPGA ~DE Xz, NN HL DT 78 AR— K (T
veUBaxsg) ORAIZOWTOMEEITR> T\ 5D,

JUT KR CRH¥ L C& 7= BIRDS f#1 /2 & KITSUNE #2128 L TiX. Interface Control Document (ICD)
 HAGE « JeEEOM 555 CAR L7z, BIRDS /S AIZDWTIE, 2019 4% & TOXRE LRt F¥ TH
B R e =7 hOREZ@E U, HRICEHT2FHAMOER] TIER LT V2 LT
FRART 7 HH - HOWSFETAR L THY(URL X, https://birds-project.com/mext/). 5% . FH
FHLENTHSANE R72 9 O K72 1U CubeSat /N A & L COW RIEBI & 1772 > T <,

m BENEEETI)S—3Y

/N R . LV olT CubeSat & HW2kkx 727 7Y r—3 a3 ANZHOWTHREFT 21T > T\ 5,
BIRDS-4 1 (N Z KITSUNE f# 52 Ti%, Store&Forward X v =2 U #EfE TETH Y. FIZ BIRDS *
v N =7 OFKEIC L HEBEERI v a VEFTE L TV D, ZhiE, BARZRILE OWFFEHL R
R EE TH/NMEEEZRWET YT - 7700 - Rk O T — X WNE S AT LAOEGE] O—
BRE L TIThbhTns, X KITSUNE #2111 T @ Store&Forward SEEROH & % —IF 1D
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BEAERT, BTENR 777 NI EORTEEDETL 2=y | 100 /L THERTHE
LD EEBRL TV, ZOMIC /NI RE TS L-EBIE NS E o7 — & 2 W72
T DO BABREL O FFAM ., 72 g

OmEE T T X AEHW

ToA R — RV X B Lk

DA 72 EOBFSE HIT > TV

Do

B ENRRE R

CubeSat 0 % B4 HIH 7 D FRFE D

7= & DO FRERAEE O B S & ke L

TV %, 1UCubeSat IZf5# S 5 B KITSUNE BIE2XRBAthEtE Y4 —3F)L

B BT kL2 AR E REHRTRR. A N
REFIZEPNIZT XTIV 7T =T VT, T NVORKBERE N OFBERRETECH
BERGEEREZ CERWATREERH D, T CTZT TV U 7T —T )& BZERZFROPICEL L 723
BEEE AR TH D, SFEIEX. A= M T U OB BEITV DD, EERIZ 6U i1 2 D KITSUNE
TORBAZEN LT 6U HEE TRBNFEMTE 2 L2 FEAE LT, T p39 2SR E iz,
K E AN T3 % [E s 24 S (Aretemis SIS B AN IERUIC BN A KA L= OIS, /NP
BHIC LD ARENBEREZHORTETND, KTRT MU =W Lo [H ER OB NEERE 5
DA VR — NILFRIZ K 288/ NURER O WuE I E SN OBRFE ) 23, SCHFRHAE 05 2 i
2SR F R HEE R GER IR S L, AT AR T b —COM/NIREMITIEN AR Lz, s
p.24d I NI\,

ZOMIZ G B/INEREBANBEE T, T O & D e EITR o TV D,
CubeSat #4# F 3B O W 5L - miEAk

CubeSat #4 i Fi i/~ 3 7 38 15 1 0 B 5%

CubeSat 7 — & JLEL R O b A Ak

CubeSat 587" > 7 F DB %

MR & AW/ N E T L A N Y T — 2 O B

a5 B V7112 X % CubeSat 0 285 il 1)
BN R 2 W2 Xa 7 A A b KEEMOTEHE
Y7~ = T R O BE LR

U/ NUZESHSIC K D H 2 vy g ST R BB R G
HNIEREO Ry NU— 7 A & BBk

/NI BN HE R S A D BRAR TR L D FCH BRI 12 BE 5 2 A g

IE

p=(13
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+ B/NEBEOERERIC K S EE I CXhE)

B ENEE QBERENRIC £ S ES G

A A=V I K DHIERBLITIX, R WRRZ R o W~ OREBIR REM I N 27 7 7
n—F & s, HEREMGALERIC L 2 H R KB - MR mRMAEEL, Uy Mk RO
TV a R A =N IR LR L DG EEBLT D,

WM EEEERA-EDHHEER
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+ FHEXLEICATE-FHAMBOWRERE (5H)

FHEE IR S DM EHIER 2 R FIHBREZER CE N R NS L, FICFEHHAE 2 Y =
7 FOENMEE AT HERE 20 £, EHEEETIE. OB OFHEREES (b o BT,
QFHATHMAMENC L D7 n Y =7 h~OHEK, O EEERBR T IEOEEL, D 3 >% K& i
FEDIE L ALEAHT TWET,

7 HBFZEEE T RIS T HBREE O BURNBR - 885081 - B K 2 s ED L o I D& 74l L,
ZORREZPFALNITHZ LI Lo T, MO ERICTHE L, FHEBICBT 2 0% 4
EHETEDOMECR &R - BB v v a VOEBICHIRT 2 Z L2 B L TCWET, FHEARE T 0
VxZ FTIEAETHEMLIEZ EDRWET LW EIOBEEEZFIH L2 TIEI v g U KAL
LN Z &b b 7, RUFTEE TITH BB 2 BTtk 2 2Bt O 7 U b T ARLBO F Rt
72 EOMEHMERIE 21X U & 5 k7B e 320 L TV ET,

MOBF 2 Tl T3 2 72 D113+ 40 2 AR AR & W1E EFEFEN LB TT, Z DO AN
ETIIEA RFHERERICE VI SE I SNDMEBOL AT 5720 O F LRI OV THE
WA IE A D 5 & T & D2 VERRGE b HEF I AL 7o/ NV 2 2RI U TuE B IERE~
Zv b7 —Ah) OFEBREBRELUEHRNTHANFEIEZ RT MU =22 L TWET, KBFE=ET
(T HL F BB ) O/ N R C OB R HE EEBRE TE L — AL ATRMET 5 2 &L TEN
OFHHE M OTFTHEFICTE T2 2 & 2 fPkitE & LTI, 2014 £ ~2016 5 O STEE
FHOYKIZ E VB L TFEHMEHSF LS ISk ZhnaH#iE L T PETT,

FEMHSERAERSR—LX—  http://www.material-degradation.jp/
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+ HPEHALLUHET GALH)

B EEETFERZOEAIC[AIF7- CubeSat DiEET

i 100km OEHEE E JE 2 LIS S 1D KB B HEE iR 1L, RSP IRHEE CIX TR
DHFERDOMFIC L LEIC E BT 7 ARG ETONLIRKEBET ANEZ LN TND, —F
T, FHZ2EM BKE) 077 X~/ & QBRI E > TR > Tt &l (i
B NEREEICEINT 58S b EHEERICHF T 2720, HHkE ST I E — EREE —
KRED 3 DOEIXOEEB D AES LI M7 3 RTBF AR T 5,

29 LI D A — VG OIFAE T 2 EimR O a2 7 aNN— Ll E=42T5 2 LI, F
HREMEICBNCEbO TEERRETHY . 2k Tl B SBSEEINIC X 5 7 a— L E |
&R O OB A LG D T T b T,

L2rL. CubeSat DFREIZ L - T, fEko LB & i 28N O F| S ARl L7z CubeSat =2 > A
T L= a i BB TIEPER I NIED TWD Z ExE 2, 2U 4 XD CubeSat 12 &
HEMEEROBN I v a Y ERFI LIz, MBS ZHNWZT 7 v 7 27— MRty —z
#HL, EOMERZESXEMMT 52 LT, mE 500km OMELUENS 7 v — L2 ElEE BT R
DE=Z YV 7L FACERORT v VOIEAHNLIAETHLEZ BN TS, FERHINE
J1# %% (InterHemispheric Field Aligned Current: IHFAC) O E BN A SN 5,

Sketch of FAC at Middle latitude
(after an idea by Fukushima [1994])

(Olsen, 1997)

Radial component of middle latitudes FAC
(redrawn after Ricmond and Roble [1987])

(Olsen, 1997)

BEREEROEXR &t H D CubeSat DIEXE

B RELBRTOANITSVIRT— S Y — DR

INFECHEBHHOBRE L P— LT 7T v 7 25— MESFPREZ HOWONTE R, =
A IV D 7= 8 DAZ BAERSCWUN R 7 4 — RSy VG 5 DN S5 (2 B 7 iR RN B e 7
0 ZEIEBANETH ) R A X0 A AR ITFA OREENAE L T e, IfFEPIC~ A a7 L
DL 72 AT~ A 2212 DSP BREDMER SN D L H IR0 kDT T v 7 A7 — P
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—OEFREN 1 SO ICHTUETEX L X512 2ob b, £Z T, 77 v 7 A7 — NOfibkk
BREE VI T v 7 adf NinhO%(E(E 5% dsPIC N CHLFRIELEES %57 2 h I BBM ZHlfEL .,
BaEOY r7artry— T 52 L TMERR AT o7z, T ORI, b nT FE OIS
EENZBE L IR IEA OGO & BVFHERE O TRY . A% ERICANT 725 & ek
T2,

dSPIC Z & o F=EAER [ ER DHRF

m BNHEQFIRERXENAICET S HETHEEDR

CubeSat XU & T H/NUEENL S DRFETHE 2T E LTHHA SN TE N, T
HILRICR S RWVIRIANTEGHERBNC, VAT AR V=T ) 7R V=7 v 75
VIR BRSO TIHAMICHI T 2#%E 2> 7 Y OB EZT> T\ 5, Frlo, FLERBRICET
5 HE IOV TIL, CubeSat BIFRCE 2 BIRET 2HE T v 7T MMISINT 5L KT 5
HEDROWMENFETH D, 29 LIZFAEOSE L)L &I TN - FLHEES ) | TEM
()« I HREST ) BT 2 BB R O F B FHINE O BR %S 2 2020 4R X 0 BAAG L=,

CubeSat ZREM & LI-HBE TRV 5 LLFFEFERREDOETIL
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+ BNEHERSHERLBEFE (B2A)

B ANTHEXGEMT LA HENERR
KE DT E A — 1 —Space Systems Loral fEDZFEMFEE LT, o =ZEHEK & OLFMIEE LT,
N L RS RSB T VA O s R 4 F20E U 72 3UBR1IE 1S0-11221 [Z K-S W T Thih Tz,

B REEERELFTERE

KB EE <R D BB TIERICHIEHE TOm = R X —E 2 M L 2B £ — 20
ENDHN, BRI KGO EZEEMRUC L > THREHEL TWVD, £ CTHERIIREE T
— L& AW CREEL B2 G Ll Uiz, £ ofER, B8R E AV -5A Ik EREEE
MEFE—LEHNWERLD /NS DI ERbholz, BIEELEDOEVEZH LT L0,
AREFETIAR v v A B A ie R EAFHN 217 - 72,

o> HY

BRIV TERV-RERROKF

m TH-—
EAEIZ 3] & e & JAXA L OERITFZEE LT L2 b A F 37 2T P —ICT 5% & 1T - 7=,
INETOMERKRICESE | F—FFF—DEAS 7 AEOE T IEBRFN 2 #er Lz,

FH—BETERNERBROKET
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m BNHERBEAEZET— U HERDRRE

AR/ TR IS bR T E D/ MO EZET — 7 #EtERE (Vacuum Arc Thruster with Plasma Interaction
Ignition: VAT-pi2) OBAF%#1T-> CT& 7o, AMEE LHEERIC KD Z G5/ L, EHEEOm EZ B L
oo THICK Y BEHEOR ERA G, 4% b RIFMFEE TOREMEOMER 2 B L5
AT/ > T <,

BEE7—V#HEROKE v b

B HENRGERSRACET — U HERDOBRRE

AR/ N R SR O E T — 7 #HEdERE  (Surface Arc Thruster: SAT) OB Z1T-> T& 7z, Z O
HER X EAHEER] BT8O v R_TBRE O T — 7 B 2 5 A S8, #ilER &2 T A {p s AT
WSS D Z LI KON ERAET D, RFEEITEAVERIS & =7 X7 U 7 TOHEARNEEZIT-
7

IT7RT7Y T LICRESNZAET — 7 #ER SIS X T A

B FEFEHLAZBNEREFRERFORE

ELF’s Charm (Electron-emitting Film for Spacecraft Charging Mitigation) | W& L T ELF & PRS2
EEMH T A ZORFEZEED TV D, ARFEEITPIE b2 B L 72 BZ2 R REBIEE T T ELF @
PEREREAM 21T - 72,
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+ REHEREBNREGERTE (BH)

m BN REEREOPRI

wB/NR 2 OBRBERBR 2 2010 FE0 DT> TWD, HEKFEHEEEE N ED D L LY
nYx/ b O—BRELTAZ— L, @/URER
Bt & —DIH BT &2 T o0, HHNTRAMTE DR
Ba/ AT —F ) T2 EnbihED . M
AN R U 7o BB O e IR OB ATV,
B 13 L7- 1S0-19683 DR EITHEb - 7=, HEIX
IREAPEHE L7 2o (K1) & TV
F— ML 2BRERRY X7 LOME] 247> TV
Do

M1 XEEXEZEAYT 5 U BERERK

B REABREEOHE

/N R R v ¥ —ORBEEOL B 21T C
W5, AT 2 1279 X 9 7 CubeSat AL 2255k
i POD OBA% %4757, ZiLE TiX CubeSat Z &2k
— X ZhLE L CERITR > TWiz2d, POD kot —
S BT D & TRBREHIEE OIS L, HED%L
B, WE LT OWEEER LT,

2 REZEFERA POD

m HENEFEEDORSR
R EE, BAGRET. R 2 S RIERB SR EHY LD, £/, FE 7= b
BEEZBED TS, BIEIZISS oL O Z2 TE L TW\W5d LU A FUTABA & S i Z5E M 2

3 1U & 2 FUTABA (FM) & 2U 812 MITSUBA (CAD X))
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3 FHEICHSH T E D 2U 2 MITSUBA(K 3)DBA Z# Y L TW\Wb, £/, % E 5 BIRDS-5 H
EXINT a7 u—7 (DLP) JeBIME (X 4) & ERRBEEM ORI 2B L7z, DLPIZ
DUV TSR IL T RER A & MR 2 A L Co 77 XA<3HlloEfiZ F&E LT D,

4 DLP REAMBDRRE

m S EfELER
SRR E ORBRO TN, R — b EIT> T\ D, B/NUERRBRE > 2 — SR b B
ANTEY, EEERMHT2 2 LR TH D0, ROV 2RI HE I ITRBREM AT & O R

— IBMEATHD, o, BRERABRZE U C, MExdt, BEkGt, ZaexiticBE+ s A— M &21T
S>TW5,
VLTI Y ANE

o iEaxEh. MEEPAYE. PEAKERETRUER (IRE, 1HE)
® EGEREh. BMRMT. BURERER (HzE. KX)
Ty va bR (I AT e—7)
SRR FIE OB (h—2 0 R—XRBr, o 7 A < hlBh)
FiedBRASE - FIEOBK, R
HNUERBRYE (FAETr Y= B)
S ERER CEEA L — 3 v, FIFEOSR—)
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+ OPERA(Onboard Processing of Earth-origin one-way
RAdio ranging signal)

B OPERAJOYzI/ +

SRR E T M2 R R BN E Rt B O FHIRE RN S LT 0 7T LD—2>TH S “H
EFEOBERANAE 5 D A > AN — FRUEIC & 25 B/ RUER A O BB R E BT OBHSE” OZFEME L L
T, B/NRERH O LR 0BRESEMNTT eSS =2 a VU AT LADOREZEIT 27,

m ENEERRAOA AR —FFES— a3 VR TLORAK

PRARE DS HIER 2> & A 0l 72 & OB T £ TIT < BICITHUE I L ZE T, IEME 72 H0E R E 23 AT HE
RIET =2 a VAT LTRERLE LTARARRI AT LA TH D, —MRIZRELEDE FIETIE,
EFHAKRUT 7T 2B e U, B/NVURAER S U OXEAREM ORI L, KFETHHE
FIREZR B DBA — MR DT T F %o T, KEFFEEE N B ) TR ERZER RS XL
Il b FEHB L, DR 2EENL B AFEE THEEZIT> TV D, BRI ENIL, &
BOBEREA— SVOT 7 F 06 M SV RIERE 5 2 BRARMN CTXIE T 2 5l K155 DRefHE
NERy7I7—v7 FERET2HM, A0 R — LB CTHEEELZHTET 57 LT Y XA, 1K
ih & AL o 7o 22l C CubeSat (2 HE#K AT RE 22 I BERERS OBH & 92h L. A HR& 217 5 B/ NVUERA
P L - BUEIR EHEIT 2 EBLT 52 & Th D,

AREFTOENEREROYERE DB ZR

B HELTOMEES
BRGETOBERHENRE A VAN — FCTHRIET 2WEOIE EEFEDAIZ, ¥ 7 b U = 7 JHk,
A a—2R— N BNUR R E G DY, WX E R A 450MHz (2R E L7
KITSUNE #£#& ] SPATIUM-l D7 Z A N ET NV ZER STz, SPATIUM-Il D7 F A MET /L L[]
U OB ME S O BIERF BN Z M CE D Z L 2R TILELH Y | #uE L2 FE o
SPATIUM-I 72 538 51TV 5 467TMHz OHJIEE 5 OB ZE L HH 2R ATV 5,

-24 -



KITSINEBEZD 754 FETILE SPAITUN-1T OELE () . SPATIM-IT DTS4 FETIL ()

B I OZTFYUTETIDMERESR

HFEHIZ TOkm AN OREE CALBIRETEHZ &2 Ialb—va Ik RTZEEZBELT,
FUR— NI L DWERET VT Y ALEZMHEEL, arBa—FIalb—vaitdy
Software-in-the-loop(SIL) CHGREIEEZ1T 72 > T\ 5,

V=TIV TETAHBEOLIZ, 7Ly KA — RET /L BBM) & LT, SDR(Software Defined
Radio) % ff > T S-band #:£ s D K> 77— 7 M & Spread Spectrum(SS)ZE 715 5 O 1E R & KEfH
BN TED Z L2 ERE LT, £7-, #EEMEEZ Hardware-in-the-loop(HIL)FER T1Tx % & 9,
R R S N7 EER PO DEFEBE CTE 5V I 2 L— X ORRGFH 1TV, — IO ZTHE LT,

IVOZTFYIUSETILRRATNNA R

BBM DBAFMEXLBMBRETZ LTV XLDY I a—L 2 a vOKkF
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+ ZPEFHFETIOOHY ¢ (FUTABAKMITSUBA)

m FUTABA

FUTABA (% 2017 FEE/ B BAF 2 BRAG L 72 LU OfTE TH 5, AOBA VELOX-IIl DHEMMIETH D |
AOBA VELOX-IIl Dl Bz 5l &k HEEAENPLER-> THBETIHMETHD, A4y
g VNITFHEMTONCENSRET LAV 4 2 —DBETH D, Y7 I via b LTHA F
VT K DB AT 5 AT FM OBRSE &L BR A 1T o 72, 2021 FFEEDFTH BT, 1SS 5
DI Z FE L T D,

FUTABA D FM EF L

m MITSUBA
MISTUBA i 2020 FEE DB 2 BidA L 7= 2U O 2 TH D, Eil FUTABA 0%k TH 5, N
A A7 . (OBC, EPS, COM) [HIFEFR URFHTH D, A A I v ¥ a SR EOERS b
B RAEM USB s OFHIEILETH D, =
NIy raryr=BEHIds-0IC
Raspberry Pi Z## L, BEFD/NNA T R T AL
B9 5 F TR DML Z 1T > T D, 54
JEIL STM OBIR AT o 7o, SR HIR FE R 2
3 THESOEFNRE L TEY, 2022 FE DT
b EFEFELTND,

MITSUBA @ CAD €7 JL
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+ SPATIUM & AOVAVELOX-IV

B SPATIUM

SPATIUM(Space Precision Atomic-Clock Timing Utility Mission) i, #B /N5 1 BF 3+ 2 $#5# L 72
CubeSat = > A7 L—ra VOFHERLZ ey =7 N CThbd, S, KE~A 7 et Ithicko
T/ R F-IFEH T d % Chip Scale Atomic Clock (CSAC) 233672 &, k&, /R, KEHICL Y
WS, AR, BV Ry MU= HOML R BITRHRIEN 5 TV D, 2018 4 10 A 12 HERET
HAT =T a UG Sz SPATIUM-I Tik, R THI®H T CSAC 2l L7-E TH D, H
—® BAIL, CSAC OFHZEM TOBMIEFKIETH 523, CSAC BEV K3 10MHz 7 v v 7 {55 TR
B X5 UHF SEHEFRWE OB 2 51 U | AsHlie i b oo 7 1% I O F 47 {# (Total Electron Content,
TEC)ZE M T HZ L& FE _OHME L TWD, SPATIUM Y12 Z A TiE, CubeSat 2> A7 L—
va vl kv, AEM., R EMTUHFER AL &0 L TAREE LB 15 S 48
L. BRI HREERLS 2 &, BETHBED 3RS
FiaeBHT L5 E2EEELTWS, ZRUICED, 2k
B 0 BR8] 00 ) & A HUER B CIRFIC = 2 8L F 1L %
MeNLT 5 2 & BRI EIE LT D,

2020 4F-FE 1L SPATIUM-I i 2 OFER el 5 & & HiT,
SPATIUM-II X v v a XA a— KORBEEITR-T-,
SPATIUM-II i, H#i B/ Skt L7z SS AFH(E 5 & i 2
ICZ(E L, A A — NI X v FEENZ R TT 5,
FEsk DM R O TEC FHANT B W T A AN — R T
HTHY ., ZTDTZODEANFEFETH 5, SPATIUM-I A
17— R, CSAC, Y 7 h 7 = 7 {71 (SDR), GPS. 5%
WLERF @ Raspberry Pi 2> B2 —Z 67> TED, 6U
iR KITSUNE O —#B & LT 2021 4F R (2E L 7 7E SPATIUM-1 @12
Tdh D,

SPATIUM-1T R4 O—F
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B AOBAVELOX-1V

[AOBA VELOX-IV] (AV4)iL> o AR —/ /LR EEEE T KA (NTU) & 2L [RIBH#E 41T 5 2U CubeSat
bbb, AVAITIFRDO AEE Ob—F =R T4 Y 7 a—(LHGRE) (T B2 Bl 4 ek & [l
THEIET A7 DOMEHETH D, LHG A mOBEKERmO BT &L > TEE L7k 70
KGHEHILSHED ZLICEoT, ZFe—Ka2RESHELLEDNTWD, THRBFHERZEDRTD
Surveyor FHE TS NT=2, TOHAO»->TELT, #HICAENTZBHETH D, LHG OB
Frilb L7z = —7 %> b & ARREGEICEAT S v v a > (BFEAS) 2L K, NTU, CalPoly,
B—v REZERFT LTI, TOXRTERDII vy arThod,

AVAD A A 2 v ira id, HEUE CTORE « L8HI# 24T 5 PPT(Pulse Plasma Thruster) & B
R ZBRE TR ERIE N AT O _OOEMOEIETH 5, AVAILEHTHOE 2 HANTSERE 1 S0 %
AET—~D—2L LT, /17 varualry MZE-T 2019 I H EiF b, BEL Y THR—
NMHIZTCERZ#ET TH D, ZNETITEKENATOTEERE., KRRE L Vol mEED A Z
Iy a7 EAL LW U TIHIREERINTEY | AR KBTHORREZTHE T 5 TETH
Do MEI v a R THRIZ, PPTR v a v 2ETETH D,

A4 254 FETIL
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+ NICT {FE®HE

B NICT £FEAME (#HE)

BRI SN KBEBNOFE Y7 A~ BEL2 THT 2 FHRR THET > T A HmEm%
R L D NICT ~ v F o F g 3 IR IR S, LR 21T - 7=, /N R T oMming 7
T R FHA & WEHKEO RSB AZ B L L, SERBIRILEECERUEE O BIRE 72 RS 0 217
o, BUA—DBITER L FANSMLT,

m  NICT £EMHE (L&EE)

JUINTERF—NICT v v F o Z e R F I [FH-H ERICEB T 2 6081E % — I L Okt
DB E 21, CubeSat ICHH TX 2 HEEBE L AT L2 EBRT L5700 HF S L LT, CubeSat
FRANR L — R LT o 7o IBE B — A 2 IR K OObBER A T2 2 L 2R & L2 3EHE
F7E % NICT(E HiE (5 I Toits) & 520t L T\ D, 2020 AEE X Fe— it cEx p L olc~v A 2
(T NT 4 = ) e o Tl (E B — A2 flEH T DR BRR M L. RERENICT T E— Al
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+ KITSUNE Satellite

B KITSUNE Satellite

KITSUNE (Fox in Japanese language) is a 6-unit (6U) research CubeSat with multiple missions as earth
observation with 5-m class resolution color images, demonstration of C-band communication, development of 2U
main bus system (2UMB), total electron content measurements of the ionosphere, LORA on-orbit demonstration
for 10T, and store & forward mission from the ground sensor terminals in the developing countries. In addition,
KITSUNE satellite has three main segments as (1) 2UMB that is controlled via amateur frequencies, (2) 3U camera
payload system, and (3) 1U SPATIUM-2 mission that is controlled via non-amateur frequencies.

Figure 1. KITSUNE satellite design

KITSUNE satellite uses the heritage from BIRDS and SPATIUM-1 missions, and it will improve on the current
designs that are already in space. 5-m class imaging payload will be used to capture social events for entertainment
purposes. While these images will be downlinked over C-band communication, amateur users can do uplink to
receive 2MP images over C-band in other times.

2UMB has been under development with an objective of providing ability to support future missions in 3-unit or
6-unit CubeSat missions. Therefore, 2UMB, which could support a payload as the camera sensor or an entire
system as SPATIUM-2, is planned to adapt a new mission with limited number of modifications. For instance,
2UMB provides only electrical power from the battery to SPATIUM-2 mission that is independently controlled
by non-amateur frequencies from the ground station. Therefore, all control and data management is performed
within SPATIUM-2 itself, and it minimizes any compatibility issues during the assembly, integration and
verification phase with 2U main bus system. Furthermore, all boards are placed on a backplane board with 50-pin
and 58-pin connectors, which are compatible to each other, and the pin configuration can be adjusted with a
complex programmable logic device (CPLD). Therefore, any interface or pin assignment change could be solved
without changing the board design if the assignment can change over CPLD mapping. KITSUNE mission has
provided separate CPLDs for 2UMB and SPATIUM-2 system. As a result, SPATIUM-2 configuration could be
done independently without interfering with 2UMB. In addition, 2UMB has three unregulated voltage lines, two
+3.3V lines, a +5.0V line and a +12.0V line to support range of payloads, and it has a battery capacity of 74.5Wh.
For instance, 3U camera system uses +5.0V line for the camera controller board, +12V line for the camera sensor,
and unregulated voltage line for the lens heaters, whereas 2UMB UHF communication provides command and
housekeeping function while C-band communication provides image and telemetry downlink up to 20 Mbps. In
addition, 2UMB supports ADCS modes of sun-tracking, detumbling, nadir and/or target pointing that could be
scheduled by uplink commands considering mission periods.
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Figure 2. KITSUNE FM satellite

SPATIUM-II mission will be measuring the total electron content of the ionosphere, and the scientific data will
be processed onboard. In order to detect time delay of the RF signals propagating through ionosphere, a chip-scale
atomic clock will be used onboard the satellite as an accurate source of time.

Store and forward mission is planned to be a service for BIRDS countries to upload their sensory data from the
places they choose either from the fixed or mobile ground sensor terminals. As a part of the project, these sensory
data will be forwarded to the related countries, and the sensor options will be selected according to the countries’
needs. KITSUNE will communicate with the ground sensor terminals by LORA hardware to demonstrate the long
range-low power communication ability.

The team currently consists of over 30 members including the graduate students and the LASEINE staff members

in Kyushu Institute of Technology. KITSUNE team successfully finished critical design review in 2020, and the
flight readiness review is scheduled to the first week of March 2021. The launch date will be after August 2021.
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B Peltier-based thermal (PeTT) vacuum chamber

In line with the principle of advancing the concept of lean satellites, as well as moving towards the
goal of making them accessible, affordable, and reliable, we are at the Centre for Nanosatellite testing,
are focused on developing a comparatively inexpensive thermal vacuum chamber system. The
chamber is equipped with a thermoelectric device that uses the Peltier principle of heat generation,
and has a cooling capacity of 17 W. The PeTT chamber does not require LN2 or silicon oil for
simulating cold conditions. Hence, making the chamber system simple and inexpensive. The PeTT
chamber (shown in below picture) is capable of thermal vacuum testing of 1U CubeSats designated
for low earth orbits.

We are currently working on upgrading the system for testing 3U satellites. It is our hope that the
successes attained would foster the growth of scientific and technical endeavours with CubeSats.

PeTT vacuum chamber PeTT mounted on a heat sink inside the chamber

B The air bearing table

This attitude testbed facility based on an air bearing table was developed for the verification of attitude control
systems based on reaction wheels and/or magnetic actuation. Since it can be operated in a high vacuum
condition inside a vacuum chamber, it is possible to verify the performance of electric propulsion systems for
attitude control. It consists of a spherical air bearing that allows a frictionless, rotational motion on three
degrees of freedom, an automatic balance mechanism, a Helmholtz coils to simulate the local magnetic field
of a satellite in orbit and a light source for the test of coarse sun sensors. It has been used for the demonstration
of electric propulsion systems such as HORYU4 vacuum arc thruster and pulsed plasma thruster of Aoba
VELOX IV. Also, ADCS units of CubeSats developed in Kyutech were also tested in this air bearing table
such as BIRDS3, BIRDS4 and KITSUNE.
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B Virtual 5th BIRDS International Workshop, V-5BIW
5BIW (5" BIRDS International Workshop) was scheduled to occur in November of 2020 but due to COVID-

19 it had to be postponed by one year.

However, to maintain continuity, a virtual version of the workshop

was conducted on 12 January 2021 from 9:00 PM to 11:45 PM, Japan Standard Time. The virtual workshop

(ZOOM session) was moderated by G. Maeda.

The target audience was: (1) all BIRDS stakeholders, and

(2) current and past students of BIRDS projects (BIRDS 1 through 5). Peak attendance was 65 persons.

10-min. presentations during Virtual 5th BIRDS I nternational Workshop
1 | Japan Prof. Mengu Cho (PI of the BIRDS Program, Kyutech)
2 | Paraguay Mr Eladio Javier Ferrer (ground station operator)
3 | Nepal Dr Dhakal (NAST)
4 | Nigeria Dr Dahunsi (FUTA)
5 | Mongolia Dr Turtogtokh "Turo" Tumenjargal (MOSTA)
6 | Maaysia Ms Fatimah Zaharah Ali (UiTM)
7 | Bangladesh Ms Raihana Shams Islam Antara (BRAC)
8 | Philippines Ms Anne Candelaria (UPD)
9 | Ghana Dr Anita Antwiwaa (ANUC)
10 | Bhutan Mr Cheki Dorji (DITT)
11 | CostaRica Dr Adolfo Chaves Jiménez (TEC)
12 | Sri Lanka Director Sanath (ACCIMT)
13 | Thailand Dr Phongsatorn “Pom” Saisujarit (INSTED)

B Kyutech conducted Webinar for 2020 World Space Week

Timothy Kuhamba (BIRDS5 member from
Zimbabwe, shown in this photo) organized and
moderated a global and well-attended Webinar as
Kyutech's contribution to World Space Week.
Thousands of WSW events occurred around the world
during WSW. Kyutech's event occurred on 8 Oct
2020. The speakers were: (1) Alex Karl (World
Space Week organization), (2) Prof. Mengu Cho

(Kyutech), (3) Izrael Bautista (Kyutech, student from Philippines, (4) Pooja Lepcha (Kyutech, student from
Bhutan), and (5) Meshack Kinyua (African Union).
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B Status of BIRDS-2 Project

All of the BIRDS-2 satellites (BHUTAN-1, MAYA-1, and UiTMSAT-1) de-orbitted during Novermber of

2020 in the following way (this data was compiled by Azami of Malaysia):

BHUTAN-1 MAYA-1 UITMSAT-1
First beacon S Aug. 10", 2018 Aug. 10", 2018
(received by ground station)  10:23 (UTC) 10:17 (UTC) 10:23 (UTC)
Last beacon Noye 157 Nov.19",2020  Nov. 19", 2020
(received by ground station)  10:40 (UTC) 01:14 (UTC) 01:25 (UTC)
Last TLE of the satellite Nov. 385 Nov.19",2020  Nov. 20" 2020
Total no. of CWs 1256 1160 951
Total no. of uplinks
(from Kyutech ground RS Stk <l
station)
Satellite in orbit (days) 831 832 833

BIRDS-2 satellites stayed in orbit for slightly more than two years — better than anticipated.

2020; it was moderated by Azami.

BIRDS-2 Summary Session

For the occasion, Syzana (Malaysia) made a 3-minute commemorative video about BIRDS-2. The link for
https://youtu.be/oBbOfvWhvNU

this video is:
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A 3-min video about BIRDS-2

To wrap-up
and summarize the entire BIRDS-2 mission, the BIRDS-2 team conducted a ZOOM meeting on 28 November



B Status of BIRDS-3 Project
BIRDS-3 CubeSats (Japan, Nepal, and Sri Lanka) were launched on
17 April 2019 and deployed into orbit on 17 June 2019. BIRDS-3

satellites continue to take outstanding photos of the Earth. The photo
at the left clearly shows all of Kyushu Island, and parts of Honshu and
Shikoku. You can see more of BIRDS-3 photos of the Earth at the
BIRDS-3 homepage,

which is: https://birds3.birds-project.com/

More info is also here: https://www.facebook.com/BIRDS3satellite

The BIRDS-3 team continues to send out beautiful QSL acknowledgment cards (shown above) to persons

who provide signal reception information to Kyutech.

B Status of BIRDS-4 Project
The kick-off of BIRDS-4 Project occurred on 12 November 2018. And recently, on 24 September 2020,

the Flight Model satellites of BIRDS-4 (Japan, Philippines, and Paraguay) were officially turned over to JAXA
for delivery to the ISS. Kyutech conducted a “Flight Model Handover Ceremony” (photos at the left) where
the Paraguay’s Ambassador to Japan
(Amb. Raul Alberto FLORENTIN
ANTOLA) was invited to attend.
Later, BIRDS-4 students (Nozaki-san,
Marloun, and lzrael---photo at the
right) hand carried the satellites to
JAXA’s space center in Tsukuba.
All three CubeSats arrived at 1SS on
February 23, 2021 and now now

waiting for the deployment.

BIRDS-4 Handover Ceremony
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Ambassador Florentin and Prof. Cho in BIRDS-4 clean

BIRDS-4 CubeSatsat Tsukuba Space Center

B Status of BIRDS-5 Project
The kick-off meeting occurred on 14 July 2020 on the Tobata Campus of Kyutech. BIRDS-5 consists of
satellites funded by Japan (Kyutech + JAXA/ISAS), Zimbabwe, and Uganda. Japan’s satellite is the first

The kick-off meeting of the BIRDS-5 Project
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BIRDS satellite which isnot 1U. Itisaregular BIRDS 1U with an additional 1U scientific payload (called
“PINO”) being developed by ISAS of JAXA thus making it a 2U satellite in totality. PINO stands for Particle
Instrument for Nano-satellite.

The Preliminary Design Review (PDR) took place via ZOOM on 29 December 2020. According to Victor
(Zimbabwean Project Manager of BIRDS-5), 47 persons participated — including shareholders in Zimbabwe
(ZINGSA) and Uganda (MoSTI). Each student delivered a presentation about their section of BIRDS-5.
Engineers of ISAS also gave an update on their PINO mission. Finally, at the end of the PDR, the
shareholders of Zimbabwe and Uganda presented their observations. At the right, one can see that the
Japanese satellite is a special 2U size while Uganda and Zimbabwe satellites are configured in the normal 1U

size.

The PDR of the BIRDS-5 project

More information about the BIRDS-5 PDR can be found here: Pages 118-129, Issue No. 60, of the BIRDS

Project Newsletter; http://birdsl.birds-project.com/newsletter.html
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SEIC Guest Lectureseries

Normally, SEIC has the tradition of inviting distinguished space engineering experts from overseas to speak
in front of SEIC students to broaden their SEIC education.

for them to travel to Japan and to Kyutech.

ZOOM. The format was:

However, in this fiscal year, it was not possible

Hence, we invited the experts to lecture to SEIC students via

40 minutes of lecture, followed by 20 minutes of Q&A. The following are the

speakers who contributed to SEIC Guest Lecture series.

2020-2021 SEIC Guest Lecture series -- list of distinguished speakers

Date of lecture, Speaker Country Affiliation Title
and photo (title omitted)
1 | 16 July 2020 Garvey Mclntosh USA NASA, Tokyo How the
Office commercialization of
outer space will further
accelerate the sustained
human presence
throughout our Solar
System
2 | 4 Aug. 2020 Amal Chandran India NTU (Singapore) A Beginners Guide To
Spacecraft Design
3 | 25 Aug. 2020 Adolfo Chaves CostaRica | CostaRicalIngtitute | Theimpact of orbit and
Jiménez of Technology attitude coupling in the
(TEC) implementation of AOCS
systems for spacecraft
4 | 4 Sept 2020 Joel Joseph S. Philippines The Philippine The Philippine Space
Marciano, Jr. Space Agency Agency (PhilSA): Value
Creation in Space
Science, Technology and
Applications (SSTA)
5 | 10 Sept 2020 Jordan Vannitsen France ODY SSEUS Space | A NewSpace Overview
Co.
6 | 18 Sept 2020 Werner Balogh Austria World Space-related Activities
M eteorological of the World
Organization (UN) M eteorological
Organization

- 48 -




7 | 30 Sept 2020 Angel Flores-Abad USA Univ. of Texas at A CubeSat with Space
El Paso, Texas, Robotics Capabilities
USA
8 | 14 Oct. 2020 Taiwo Tejumola Nigeria | International Space | Navigating a Career in
University (1SU), Space: How to Find a
France Space Job after SEIC
9 | 18 Oct.2020 Dianne DeTurris USA Aerospace Hypersonic Airbreathing
Engineering Access to Space
Department, Cal
Poly, California,
USA
10 | 24 Oct. 2020 Juan José CostaRica | CostaRicalnstitute | Custom instrumentation
Rojas Hernandez of Technology for power system testing
(TEC) in lean satellites
11 | 18 Nov.2020 Kevin C. Conole USA NASA HQ United States L eadership
(Washington, DC) at the United Nations
Committee on the
Peaceful Uses of Outer
Space (UN COPUOS)
12 | 30 Nov 2020 Loren Chang Taiwan National Central IDEASSat: A 3U
University (NCU), | CubeSat for lonospheric
Taiwan Science and Capacity
Building
13 | 8 Dec 2020 Rowena Cristina L. | Philippines Department of Space Science and
Guevara Science and Technology for Disaster
Technology Risk Reduction and
(DOST), Gov't of Climate Change
Philippines Adaptation in the
Philippines
14 | 22 Dec 2020 Apiwat Thailand NB Space Co. Space business and space
Jirawattanaphol (at KMUTNB) tech start-up company in

Thailand
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15 | 13 Jan 2021 Hazuki Mori Japan Space Applications Looking at the space
Section — sector: from in and out of
UNOOQOSA Vienna Japan
16 | 18 Jan 2021 Kimiya Japan The University of | "Microwave Rocket" asa
Komurasaki Tokyo future space launch
system
17 | 01 Feb 2021 Marco Goémez- CostaRica University of Applications of Thermal
Jenkins Cambridge, UK Infrared Satellite Images
18 | 16 Feb 2021 Takefumi Mitani Japan Institute of Space High-energy electron
and Astronautical measurementsin
Science (ISAS), geospace
Japan Aerospace
Exploration
Agency (JAXA)
19 | 25 Feb 2021 Y ukiko Okumura Japan Lega Affairs, The Lega Regime of
UNOOSA, Vienna Outer Space -- An
Overview of
Fundamental Principles
and Implementation

B Annual Report of Project Based Learning for Space Engineering International Course

SEIC PBL students have a choice: They can find a

project with a SEIC professor (for example, many

students join a BIRDS project under Prof. Cho), or

they can go with standard PBL, which is coordinated

by G. Maeda. This year, the standard PBL class had

eleven SEIC students. Four teams were created: (1)

Japan Team, (2) Europe Team, (3) Latin America Team, and (4) Southeast Asia Team. The course
requirement was to enter the 7" Mission Idea Contest (MIC-7) of UNISEC Global. This year, this PBL
class never was able to meet physically and so all transactions were conducted online (via ZOOM). On 3
February 2021, each team delivered their final presentations to Prof. Cho, Dr Kim, and G. Maeda. These

presentations were re-written as “MIC-7 papers” and submitted as the final course requirement.
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Tsuji, Lu, Tan, Kim, Yoneda, Tanaka: “Detection of Circulating Cells in Fluorescence Microscopy Images
Based on ANN Classifier”, Mobiles Networks and Applications Vol.25, No.3, pp.1042-1051) DOI
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Adrian C. Salces, Marloun P. Sejera, Sangkyun Kim, Hirokazu Masui, Mengu Cho, “Development and
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Transfer and Bus Voltage Regulation Based on a Bi-Directional Buck Converter”, Aerospace, Vol.7, No.7,
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K. Toyoda, “Consideration on Voltage Rising in Spacecrafts during Flashover Discharge”, Journal of Spacecraft
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Nosé, M., Matsuoka A., Kumamoto A., Kasahara Y., Teramoto M., Kurita S., Goldstein J., Kistler L.M., Singh
S., Gololobov A., Shiokawa K., Imajo S., Oimatsu S., Yamamoto K., Obana Y., Shoji M., Tsuchiya F.,
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Tittaya Mairittha , Nattaya Mairittha, J+_E A&, “Automatic Labeled Dialogue Generation for Nursing
Record Systems”, JPM Journal of Personalized Medicine, Vol. 10, No. 3, pp. 62, Septemeber 2020

K. Sano, S. Matsuura, K. Yomo, and A. Takahashi, “The Isotropic Interplanetary Dust Cloud and Near-infrared
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Oyama S., Shinbori A., Ogawa Y., Kellinsalmi M., Raita T., Aikio A., Vanhamaki H., Shiokawa K., Virtanen
I., Cai L., Workayehu A.B., Pedersen M., Kauristie K., Tsuda T.T., Kozelov B., Demekhov A., Yahnin A,
Tsuchiya F., Kumamoto A., Kasahara Y., Matsuoka A., Shoji M., Teramoto M., Lester M., “An Ephemeral Red
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Geophysical Research: Space Physics,125,10,10.1029/2020JA028468, October 2020

Miyashita T., H. Ohya, F. Tsuchiya, A. Hirai, M. Ozaki, K. Shiokawa, Y. Miyoshi, N. Nishitani, M. Teramoto,
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Modulation of Energetic Electron Precipitation Observed by VLF/LF Radio Propagation”, URSI Radio Science
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Fukizawa M., Sakanoi T., Miyoshi Y., Kazama Y., Katoh Y., Kasahara Y., Matsuda S., Matsuoka A., Kurita
S., Shoji M., Teramoto M., Imajo S., Sinohara I., Wang S.Y., Tam S.W.Y., Chang T.F., Wang B.J., Jun C.W.,
“Pitch-Angle Scattering of Inner Magnetospheric Electrons Caused by ECH Waves Obtained with the Arase
Satellite”, Geophysical Research Letters,47,23,10.1029/2020GL089926, October 2020
Abhas Maskey, Mengu Cho, “CubeSatNet: Ultralight Convolutional Neural Network designed for on-orbit
binary image classification on a 1U CubeSat”, Engineering Applications of Artificial Intelligence, Volume 96,
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Tittaya Mairittha , Nattaya Mairittha, 3+ 1 £l3&, “Enhancing Nursing Care Records with A Spoken Dialogue
System based on Smartphones”, The 40th Joint Conference on Asia-Pacific Association of Medical Informatics
(APAMI), pp. 8 pages, November 2020

Hiroyuki Nishimuta, Daiki Nobayashi, Takeshi Ikenaga, “Adaptive Server and Path Switching
for Content Delivery Networks”, IEICE Transactions on Information and Systems, E103-D(11),
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Muhammad Fikry, Defry Hamdhana, Paula Lago, #_E A&, “Activity Recognition for Assisting
People with Dementia”, Contactless Human Activity Analysis, Springer Nature, Vol. 0, pp. 22
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Nattaya Mairittha, Tittaya Mairittha, J: I= Fili#&, “On-Device Deep Personalization for Robust Activity Data
Collection”, Sensors, MDPI, Vol. 21, No. 41, pp. 22 pages, December 2020
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“Inner Magnetospheric Response to the Interplanetary Magnetic Field By Component: Van Allen Probes and
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Martinez-Calderon C., Y. Katoh, J. Manninen, O. Santolik, Y. Kasahara, S. Matsuda, A. Kumamoto, F.
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Tomoki Uemura, Janne J. Néppi, Yasuji Ryu, Chinatsu Watari, Tohru Kamiya, Hiroyuki Yoshida: “A Generative
Flow-Based Model for Volumetric Data Augmentation in 3D Deep Learning for Computed Tomographic
Colonography”, International Journal of Computer Assisted Radiology and Surgery (2021) Vol. 16, No.1,
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Masahiro TOKUMITSU, Fumio ASAI, Taku TAKADA, Makoto WAKABAYASHI, Kentarou KITAMURA,
and Kazumasa IMAI, “A Report on Satellite Communication Lectures in the KOSEN Space Group”,
TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND SPACE SCIENCES,
AEROSPACE TECHNOLOGY JAPAN. Vol.19, No.1, pp.123-129, January 2021

Makoto WAKABAYASHI, Taku TAKADA, Kenratou KITAMURA, Jun NAKAYA, Yoshihiro KAJIMURA,
Masahiro TOKUMITSU, Yukikazu MURAKAMI, Manabu SHINOHARA, Kazumasa IMAI, Fumio ASAI,
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Model”, TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND SPACE SCIENCES,
AEROSPACE TECHNOLOGY JAPAN, Vol.19, No1, pp. 130-134, January 2021

4> 1 Wi, Tahera Hossain, Lk £, “Multilabel Classification of Nursing Activities in a
Realistic Scenario”, Human Activity Recognition Challenge, Springer Nature, pp. 269-288,
January 2021

Md. Shafiqul Islam, Tahera Hossain, Md Atiqur Rahman Ahad, I Ali&, “Exploring Human Activities
Using eSense Earable Device”, Human Activity Recognition Challenge, Springer Nature, pp. 169-185, January
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ZFEREY, Paula Lago, KAt I, £ E AlxE, “Improvement of Human Action Recognition Using 3D Pose
Estimation”, Activity and Behavior Computing, Springer Nature, pp. 21-37, January 2021

Md Atiqur Rahman Ahad, # F £li&, Daniel Roggen, &l ik, “Activity and Behavior Computing”,
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Md Atiqur Rahman Ahad, Paula Lago, Jf F #liE, “Human Activity Recognition Challenge”, Springer
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Ibukun O. Adebolu, Hirokazu Masui, Mengu Cho, “Quantitative Evaluation of SRS Similarity for Aerospace
Testing Applications”, Shock and Vibration, vol. 2021, Article, ID 6655878, 10 pages,
https://doi.org/10.1155/2021/6655878 , February 2021

Victor Hugo Schulz, Gabriel Mariano Marcelino, Laio Oriel Seman, Jeferson Santos Barros, Sangkyun Kim,
Mengu Cho, Gabriel Villarrubia Gonzélez and Valderi Reis Quietinho Leithardt and Eduardo Augusto Bezerra,
“Universal Verification Platform and Star Simulator for Fast Star Tracker Design”, Sensors, Volume 21, Issue
3, Article number 907, Pages 1-23, https://doi.org/10.3390/s21030907, February 2021

Kazuya Tsukamoto, Hitomi Tamura, Yuzo Taenaka, Daiki Nobayashi, Hiroshi Yamamoto, Takeshi Ikenaga,
Myung Lee, “Geolocation-centric Information Platform for Resilient Spatio-temporal Content Management”,
IEICE Transactions on Communications, E104-B(3), pp.199-209, March 2021

Ichiro Goto, Daiki Nobayashi, Kazuya Tsukamoto, Takeshi lkenaga, Myung Lee, “Transmission Control
Method for Data Retention Taking into Account the Low Vehicle Density Environments”,

IEICE Transactions on Information and Systems, E104-D(4), April 2021 (FRHiABAH)

Akihiro Satoh, Yutaka Nakamura, Yutaka Fukuda, Daiki Nobayashi, Takeshi Ikenaga, “An Approach for
Identifying Malicious Domain Names Generated by Dictionary-Based DGA Bots”, IEICE Transactions on
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Shumpei Yamasaki, Daiki Nobayashi, Kazuya Tsukamoto, Takeshi Ikenaga, Myung J. Lee, “Efficient Data
Diffusion and Elimination Control Method for Spatio-Temporal Data Retention System”, IEICE Transactions
on Communications, E104-B(7), July 2021 (HE-H#i/ABHH)

Syazana Basyirah M. Zaki, Mengu Cho, Nobuyuki Kaya, “Adaptive Array Antenna in Ground Station Control
System for Massive LEO CubeSat Constellation Tracking”, International Review of Aerospace Engineering
(I.REASE), Accepted for publication, 2020

Maisun lIbn Monowar, Mengu Cho, “Over-the-Air Firmware Update for an Educational CubeSat Project”,
International Review of Aerospace Engineering (IREASE) (Awaiting publication)

Pooja Lepcha, Sangkyun Kim, Hirokazu Masui, Mengu Cho, “Application of Small Satellites for Low-Cost
Remote Data Collection using LoRa Transmitters”, Aerospace Technology Japan, accepted for publication,
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Necmi Cihan Orger, Kazuhiro Toyoda, Mengu Cho, “Experimental Investigation on Particle Size
and Launch Angle Distribution of Lofted Dust Particles by Electrostatic Forces”, Advances in
Space Research (to be published soon)

Kazue Suzuki, Masaki Shimomura, Kazuyuki Nakamura, Naohiko Hirasawa, Hironori Yabuki, Takashi
Yamanouchi, Terumasa Tokunaga, “ldentifying Snowfall Clouds at Syowa Station, Antarctica via a
Convolutional Neural Network”, Advances in Artificial Intelligence -Selected Papers from the Annual
Conference of Japanese Society of Artificial Intelligence (JSAI 2020), in press
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Yoshino, Lu, Kim, Aoki, Kido: “Automatic Detection of Lung Nodules from Temporal Subtraction Images
Based on Residual 3D-CNN with Linear Multi-Shortcuts”, International Journal of Computer Assisted
Radiology and Surgery, Vol. 15, Issue.6, pp.S117-S119(2020/6; CARS 2020, Munich, Germany, Online), 23-
27 June 2020

Uemura, Watari, Nappi, Matsuhiro, Niki, Kim, Yoshida: “U-Radiomics Combined with Hyper-Curvature
Features for Predicting Survival of Patients with Idiopathic Pulmonary Fibrosis”, International Journal of
Computer Assisted Radiology and Surgery, Vol. 15, Issue.6, pp.S119-S120(2020/6; CARS 2020, Munich,
Germany, Online), 23-27 June 2020

Fujimoto, A., A. Yoshikawa, A. lkeda, S. Abe, and M. Hayashi, “Comparison of FM-CW lonosonde and
MAGDAS Observations with S4 Index in Peru during 15-18 March 2019”, presented at JpGU-AGU joint
Meeting 2020, in Online, 2020, iPoster/Oral (Flash talk), English, 12-15 July 2020

Fujimoto, A., A. Yoshikawa, and S. Abe, “Development of SDR-Based Scintillation Detector System Integrated
with MAGDAS Project”, presented at JpGU-AGU joint Meeting 2020, in Online, 2020, iPoster/Oral (Flash
talk), English, 12-15 July 2020

Yoshikawa, A., H. Kawano, S. Abe, T. Uozumi, A. Fujimoto, A. Ikeda, T. Kabasawa, S. Kuroki, M. Hayashi,
K. Takayama, A. Nakamizo, and S. Ohtani, “Investigation of Global Electromagnetic Coupling from Polar to
Equatorial lonosphere”, presented at JpGU-AGU joint Meeting 2020, in Online, JAPAN, 2020, iPoster/Oral
(Flash talk), English, 12-15 July 2020

Obana, Y., A. Fujimoto, S. Saita, J. Lichtenberger, and T. Petersen, “Seasonal Variation in Mass and Electron
Densities of the Plasmasphere in the New Zealand Meridian”, presented at JpGU-AGU joint Meeting 2020, in
Online, JAPAN, 2020, iPoster, English, 12-15 July 2020
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Mikuria, T., A. Fujimoto, Y. Miyoshi, Y. Ogawa, and K. Hosokawa, “Automatic Classification of Auroral
Videos Based on 3D-CNN”, presented at JpGU-AGU joint Meeting 2020, in Online, JAPAN, 2020, iPoster,
English, 12-15 July 2020

Kabasawa, T., A. Yoshikawa, T. Uozumi, A. Fujimoto, and S. Abe, “Study on the Global Occurrence
Characteristics of Pc2 Pulsation with the 10Hz Data of the MAGDAS9 System”, presented at JpGU-AGU joint
Meeting 2020, in Online, JAPAN, 2020, iPoster, English, 12-15 July 2020

Hayashi, M., A. Yoshikawa, A. Fujimoto, and S. Ohtani, “Automatic Scaling of Echo Traces on lonogram for
Elucidation of a Global Current System”, presented at JpGU-AGU joint Meeting 2020, in Online, JAPAN,
2020, iPoster, English, 12-15 July 2020

Abe, S., A. Fujimoto, T. Uozumi, and A. Yoshikawa, “Recent and Future Activities of ICSWSE and MAGDAS
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English, 12-15 July 2020
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Substorm Nose Structure: Arase observation”, JoGU-AGU Joint Meeting 2020,0ral, July 2020

Masahito Nose, Ayako Matsuoka, Yoshizumi Miyoshi, Kazushi Asamura, Mariko Teramoto, Tomoaki Hori, Iku
Shinohara, “Magnetic Field Dipolarization and Low-Energy O+ lon Flux Variations in the Inner Magnetosphere
Observed by Arase”, JpGU-AGU Joint Meeting 2020, Oral, July 2020

Atsuhiro Ono, Yuto Katoh, Mariko Teramoto, Atsushi Kumamoto, Fuminori Tsuchiya , Yoshiya Kasahara,
Shoya Matsuda, Ayako Matsuoka, Satoshi Kasahara, Shoichiro Yokota, Kunihiro Keika, Takefumi Mitani,
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Toroidal Mode ULF Waves in Association with Periodic Enhancement of Chorus Emissions”, JpGU-AGU Joint
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Takefumi Mitani, PARK INCHUN, Tomoaki Hori, Takeshi Takashima, Satoshi Kasahara, Satoshi Kurita,
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Tomoki Kimura, Yoshizumi Miyoshi, Satoshi Kurita, Mariko Teramoto, “The Observational Study for High
Energy Particles below L=2.1 Using Hisaki”, JpGU-AGU Joint Meeting 2020, Poster, July 2020

Hiroyo Ohya, Miyashita Takuya, Fuminori Tsuchiya, Asuka Hirai, Mitsunori Ozaki, Kazuo Shiokawa,
Yoshizumi Miyoshi, Nozomu Nishitani, Tomoaki Hori, Mariko Teramoto, Martin G Connors, Simon G
Shepherd, Yoshiya Kasahara, Atsushi Kumamoto, Masafumi Shoji, Iku Shinohara, Hiroyuki Nakata, Toshiaki
Takano, “Pi2 ULF Modulation of Energetic Electron Precipitations Observed by Using VLF/LF Transmitter
Signals”, JpGU-AGU Joint Meeting 2020, Oral, July 2020

Nozomu Nishitani, Tomoaki Hori, Mariko Teramoto, “Spatial-Temporal Variations of the SAPS Structure with
Recurrent Period of a Few Minutes Observed by the SuperDARN HOP Radars”, JpGU-AGU Joint Meeting
2020, Poster, July 2020

PARK INCHUN, Yoshizumi Miyoshi, Takefumi Mitani, Takane Hori, Mariko Teramoto, Satoshi Kurita, Satoshi
Kasahara, Nana Higashio, Fajardo Taipia lIsai, Keiichi Okuyama, “Development of Geant4 Application for
Particle Detector Design”, JpGU-AGU Joint Meeting 2020, Oral, July 2020

Tomoaki Hori, Yoshizumi Miyoshi, Satoshi Kurita, Chae-Woo Jun, Satoko Nakamura, Shun Imajo, Masafumi
Shoji, Tomonori Segawa, Norio Umemura, Takako Kondo, Kazuo Shiokawa, Shoya Matsuda, Kazushi
Asamura, Iku Shinohara, Mariko Teramoto, Yukinaga Miyashita, Kunihiro Keika, Kanako Seki, Yoshimasa
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SC)”, JpGU-AGU Joint Meeting 2020, Oral, July 2020
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Mengu Cho, Takashi Yamauchi, Marloun Sejera, Yukihisa Ohtani, Sangkyun Kim, Hirokazu Masui, “CubeSat
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B4.1.1.x59649, 71* International Astronautical Congress (IAC) — The CyberSpace Edition, 12-14 October 2020
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