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Design and Development of the C&DH subsystem for Nanosatellites using MBSE
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A joint project between Nihon University and the University of Shizuoka is developing a W6U satellite called PRELUDE. It will

detect precursors of earthquakes in the ionosphere. The C&DH subsystem is responsible for executing commands and monitoring the

health of the satellite. This requires a high degree of responsibility. PRELUDE's software has a layered architecture, where each layer
is compatible with the ARCADIA MBSE language, which has a layered approach. This allows you to make the software MECE based
on mission requirements. Also, the layered software architecture, which is compatible with the ARCADIA layer, has the advantage of

visually understanding the software constructs.

1. 13T

HAKEE, BRIESIREN TR E 2o T, SEHE
FEMED S 4T D HIUR e T AR R B4 O Wy BREE A
IR 7= W6U A X (%) 10cm X 20cm X 30cm) D
/IR T4# 5 PRELUDE % % LT\ % V', PRELUDE
I%, C&DH (<> R+ 7 —XALBER), COM GEfF5R),
EPS (fEJFR), ADCS (LBUEHIHR), STR (Hik
%), TCS (EHIER), MIS (R v atR) O T
AT BB %, T C&DH RO R ~DFES
BIROREEREEOIRE R E 25 F EtoY T AT
LTHD. CRDHFZD Y 7 v = TIZHOWTIE, 4 —

TV —=AY T =T E LT QAFRHLNTND.

QAT ANTHEHEMTDOY 7 v =T « T—F%T 7 F ¥
ThV, xRERICIET D o~ FOUEEELE - £
— REPERE « 4 XU MUEgREZR E AR5 T L
— LU= ThbH. —HT, FEBEEEOT TV
— g VOBRRFEICOWTIEE LI TV,
v a VERNGT T r— 3 UERCE TORR
IRBARTFIENRETEIUR, RITIRILOTR Y 2K
THIEITEY, BRI ORI v a VR
D\ LR RIADD.

Z ZTAMIFETIE, VAT A~DEROET Y 7
MHIRD T, FaR—R h~DERE T —LL
ZWCET VT H5ATHOBBEILET Y 7 FIED
ARCADIA #HWEEAEDOET VE, ZIUTHS
Liey 7 by =7 RREea D FEEZRET S.

F7° 2 % TlX, ARCADIA OF R AHEBL L, 3 Tl
V7 by =T (L E MBSE S5 ARCADIA FV 7=(H
FEOFEFNZONTifkam L, 4 B CiEima k5.

2. MBSE E3%% ARCADIA

MBSE (Model Based Systems Engineering) & (%, %5
ETDHVAT LOWELIRD TN ZET N E AN T
FHITHTFETHS. KTV NSy v 952 LT,
BHECRKHBIB R AT A THELSIIEZOND LI
7Y, WIRNEES L, KRy AT LAREHIOR
T EMNTEDH. AHFFEICEBWVTIE, ARCADIA
(ARChitecture Analysis and Design Integrated Approach)
ZEHA L TW5 MBSE Y —/b Capella 24 5.
ARCADIA T Tablel D & 5122 27 L zfEEL LT
T7u—F T RN H Y, 2= —D=— X%
TETT IRy I AT Ia—Fhb, VAT LAOHE
REDTTDRTA bRy 7 AT Fu—F E CTEMEA
A TET MEL T 20D LA TR L7t
WE TNDOLAVICBITTLZENTEDD, VA
T ABRASDERN DK T R—R 0 MIRDHND
BEEE CRVEWHT Yy XU D7 u—F AN AR
ThHs.

Table 1. ARCADIA method layerst®
Analysis Layer

Objective

Operational Analysis What system users must achieve.

System Analysis What the system must achieve for the users.
Logical Analysis How the system will work to meet expectations.

Physical Analysis How the system will be built.
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Figurel. Relationship between the software architecture
of PRELUDE and ARCADIA
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Figure2. The ARCADIA model of obtaining HK data
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