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Proposal of System Design Method to Improve the Reliability of Mission Achievement for Microsatellite
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In recent years the development of microsatellites has been rapidly expanding worldwide. However, microsatellite malfunctions
often occur on orbit. According to statistics, about 50% of defects are due to manufacturing and design. In this paper, we
quantitatively evaluate the risk of reliability of mission achievement by system architecture and the reconfiguration method to
reduce risk. Visualize the interaction between components by representation the system architecture in a matrix. We aimed to
improve the reliability of mission achievement for microsatellite by establishing a series of design methods including quantitative

evaluation and reconfiguration of the system.
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Figure 1 Number of elapsed days since launch and
number of satellites in trouble [
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Figure 2 Troubles that occurred on orbit 1!
REWRL, A 7 a~vF v 7 B(EEHR L BRDOIHIED
), WEEEEREBROKTESR), BEEFEED
MILER), VAT LT T VAT AOBRB(EZ O
LR DB LE, HIMORMEL D), 14 —T=—
24, FONBEHTEEERL, VAT L0 [FEHO
BHEE | 2 EROCKRD D FEMERSh A B Zo
REFOBMEEE T 5 Z LI Lo TaiaholifE, A
SETOBEOTHERT A NEAR OBz bnd L&
ZHh, ZOZEE NEEL UEEETS) AERT
D M ETRoBREZENDR D LRI %
EHT B LR, LOLERL, £HEH Iy
Va VEREICTE ST ORI ERCEREMOBRY
TRV EEZLND. AHFETIE, T vvay



ERELZN LSE 00O ORFEREARICER
L, ZOQERPHIEN TV EERIIRD D
FHEB LU OQFEMRICESW - FRRFEL
GOl HEORFFECRET D,

2. SV IUEREFRLEIEIIVRTLT—F
TOF

AEITHE, BETHRFTEEDATS. 2.1 T,
Ry arERERN ESEDLVAT AT XTI F
TITRO BN HRFHEREZFEHET S, 22 T, 21T
R LT ER B - EN TV AN EEENIZRD 5
FiEERL, TOFMMNST —%T 7 F v & FER
5FEE 23 TR
2.1, BHHEROE=

Ry varvEREERLESEL VAT AT %7
F v ORFER L LT Table 1 (2 6 DORFHEREZ
xR LI RBEFER 2R Uz, 8, WHEE, ER
DFEBEMECTHANE ISND VAT LERBTHIZHT-
DT —%T 7 Fx|ZROOLNDZ L agkatsEk e Lz,
2.2, ERETEROFHME

VAT LT —=FT 7 F D 2.1 Hi TR LICBEEHER
EENE LML QA0 E EEMICGTEMT S, v &
T AT —XT 7 F X3RN AT 77 LTEIN
. L L, YRAT AOBBNIER LT ) ERR O
AT T2I1EE, AT 77 L8R LV AT
LEBR LSO RBENNHD. T, ¥AT 77
LOFEEFWRET D &, BMATROE(LR—H T
VB LS ToV, RBFZE T, X0 a7 MCESE
MOMEEZEIL T, T—FT 7 F v DELEEHTZH
RLLTVWEWVWHHTY MY v 7 AERAWTME Y A
T LD L O RIEERET S

VAT AT —XT I F vk b v ATRET D
FIEORER ) DSM(Design Structure Matrix) Tdh 5.
DSM [V AT LAEMKT 2 EE L ZN O OHREL R
TROICHWLNE XYy NI —J TV TV —LT
H%. DSMIZINHD > 25 LBEHBOMAEL 518 LT,
ESENXxN< RV 7 RELTRDbEND. KT
X, BEErariR—xr beT5. BEREOTIERT

L EWMNM, FNCERT 2 EADTRbLNE. Ei,
DSM LW U 7 OO 7 v 2T ARO AT,
KDY FIIF T AT A AN, O 7T
T VAT B DA &R LT (Figure 3).
ARFFETIL, Table ] THIF 72 6 DOERMP - SN
RNWZEEI v a VERICBITY A7 LIRS,
Table 1 D No.1,2 DU & v FRILERIZTeLAITH
DANTH VAT D ERFNIBHICT AN H 5.
ZFIT, FariR—3r hOBEEIC T[ZOBENI v
TavEERTAICHTE>TENTTITEEN] LV
BT ETHZ kY, K EEEEICEYIC
Uty FROTLEZID AN D K 5 I3 2 (Table 2,
Figure 4). BAMMFIZEDOHEDI v a 2L -T
FHITRET D2 LA WREST DD, —F@m L%
BENEMET B E TR KR TEIREEEN LTS
DI B REE ), —FRNL~LE T2 X T
IR ABFERT HI-OICHIE e 5. TLESR
Uty bR ANTZEEORERAFTO LUV, Y
27 BB UKIKTHL —ERXREENLERT I EE
Z, 20D 1 TRETS. bV v 7 20—FFDF|
I, a2 R =X FOLR_RALDEEHEFEL TS
(Figure 4). ZDEKE A FR—FRY FOLLDOFF %= S
HIZRELAEDLEELDE VAT AEREOL~YL LT 5,
Table 1 @ No.3~6 OFEELFIEIL TBIENMED &\ EEEE
—oDEYa—IEELHBHI L], [hokre, <
Ca—ntDAE—T 2 —RAER/NBICIZ BT L
NIEBAL TS, EYa— Ll oMERICER L, I8
TUAT AN ENETBEWVIIEELTWD ) &5
fti+sZ LT, L&Y T AT LORENEED,
RETRFEE A BT Dm0 DE L+ 5. T o,
BT URAT AMOKREOR, ThRbbLY M) v Rk
DAV Y T OEFOMEE LT 5. Figure 3 DHEY
TUATAALEBOKFEEDIL3 &7 D,

[(ZFOEREN I v a VEEMRT DICHI->TEN
FPUHEE) 22T LV E [T AT LABEN
FPHBEWVIEFE LTSN 2ETEREED Z W
TY AT L% EEMIZFHNT 5 (Table 3).

Table 1 Requirement for design to improve the reliability of mission achievement
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Figure 3 Example of applying DSM to system
architecture - 1
Table 2  Example of level definition
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Figure 4 Example of applying DSM to system
architecture - 2
Table 3  Calculation result
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RISK = Total Level X D 60
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Table 4  Success Criteria of HEPTA
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Table 5 Calculation result (Before the change)

Total Level 80
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RISK = Total Level X D 1040
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Figure 5 System diagram of HEPTA-Sat (Before the

change)
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Figure 6 DSM of HEPTA-Sat (Before the change)
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Figure 7 DSM of HEPTA (After the change)
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Table 6 Calculation result (After the change)

Total Level 98
D 9
RISK = Total Level X D 882
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Figure 8 System diagram of HEPTA-Sat (After the
change)
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