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OPSSAT a flying laboratory

- High computation capacity: ARM dual-core Cortex-A9 800MHz / 1Gb / SD
Card 16Gb

- SSO 6h LTAN — 515km

- Java compiler

- Open-source NMF (Nanosat CCSDS MO Framework)
- Java SDK + simulator + mission control segment NMF

- Remotely web based operations with EUD4MO mission control segment
NMF
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OPSSAT application architecture & packaging
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5 + Nostradamus
N CCSDS frame i ’ 5
. ESOC Code [ SIM ] :‘ K j ,:
COTS Code ¢ Experimenter App I
. CNES Code ASTERIA package
——————————————— CCC=CTT coa_cnes-1.0.jar 87 Ko
(EUD4MO for ops) coa_cnes_utils-1.0.jar 29 Ko
core-0.0.1-SNAPSHOT .jar 120 Ko
asteriaApp-0.0.1-SNAPSHOT .jar 139 Ko
patrius-4.4.jar 4 320 Ko
opssatConfigASTERIA.zip 750 Ko
TOTAL 5.32 Mo
Compressed ASTERIA package
asteria_1.93_cnes.zip | 4.92 Mo
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Experiment ops

- Ref orbit SSO closed to OPSSAT one

- Propulsion hypotheses: electric 25mN, ISP 2100s, Robbins penalty
95%

- 3 days testing + 20 CDM + 1 risk covering all sub-modes (risk
threshold 5e-5)

application real-time ops: scheduled ops:
PP application start daily outputs

ir?s[?(laci?a(’ii%n & new schedule download & new
submitted CDM upload
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Experiment results
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Experiment results
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Conclusion & improvements

0 ASTERIA considerably increases on-board autonomy by coupling AOC & ACA with a
relevant solution

0 First flight tests with OPSSAT show CONOPS and OBSW packaging feasibility
On-going improvements:
0:0) * Multi-risks management
« Legacy OBSW architecture coupling

 “road traffic standards” for risks with maneuverable satellites
 Flight tests with maneuvers: CNES demonstrator ?

With the multiplication of constellations and the improve of on-board computing
/= Capacities such solutions are the keys for a global Space Traffic Management !
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v <header>
<CREATION_DATE>2021-01-26T13:29:38.558</CREATION_DATE>
<ORIGINATOR>CAESAR</ORIGINATOR>
CDM: <MESSAGE_ID>JSPJIOCC_14607542</MESSAGE_ID>
</header>
¥ <body>
v<relativeMetadataData>
<TCA>2021-01-19T18:44:02.0843</TCA>
<MISS_DISTANCE units="m">31407.328796211994</MISS_DISTANCE>
<START_SCREEN_PERIOD>2021-21-18T00:00:00.200</START_SCREEN_PERIOD>
<STOP_SCREEN_PERIOD>2021-21-20T00:00:00.000</STOP_SCREEN_PERIOD>
<SCREEN_VOLUME_FRAME>RTN< /SCREEN_VOLUME_FRAME>
<SCREEN_VOLUME_SHAPE>BOX< /SCREEN_VOLUME_SHAPE>
<SCREEN_VOLUME_X units="m">2000.8</SCREEN_VOLUME_X>
<SCREEN_VOLUME_Y units="m">44000.08</SCREEN_VOLUME_Y>
<SCREEN_VOLUME_Z units="m">50000.08</SCREEN_VOLUME_Z>
<SCREEN_ENTRY_TIME>2021-01-19T18:43:57.733</SCREEN_ENTRY_TIME>
<SCREEN_EXIT_TIME>2021-01-19T18:44:06.343</SCREEN_EXIT_TIME>
</relativeMetadataData>
v <segment>
v<metadata>
<0BJECT>0BJECT2</0OBJIECT>
<OBJECT_DESIGNATOR>23351</0BJECT_DESIGNATOR>
<CATALOG_NAME>SATCAT</CATALOG_NAME>
<OBJECT_NAME>USA 4@ R/B DEB</OBJECT_NAME>
<INTERNATIONAL_DESIGNATOR>1989-061X</INTERNATIONAL_DESIGNATOR>
<OBJECT_TYPE>ROCKET BODY</OBJECT_TYPE>
<EPHEMERIS_NAME>TEMP_N23351_SPEPHEM_20210118_184658</EPHEMERIS_NAME>
<COVARIANCE_METHOD>CALCULATED</COVARIANCE_METHOD>
<MANEUVERABLE>NO</MANEUVERABLE>
<REF_FRAME>ITRF</REF_FRAME>
</metadata>
v<data>
<odParameters/>
v<additionalParameters>
<AREA_PC units="m**2">3.141592653589793</AREA_PC>
</additionalParameters>
v<stateVector>
<X units="km">4489.352648149662</X>
<Y units="km">-449.850262964261</Y>
<Z units="km">5204.863742565592</Z>
<X_DOT units="km/s">4.439534263878025</X_DOT>
<Y_DOT units="km/s">6.3488377787971775</Y_DOT>
<Z_DOT units="km/s">-2.845944736359424</Z DOT>
</stateVector>
v<covarianceMatrix>
<CR_R units="m**2">158620.4480369364</CR_R>

<CT_R units="m**2">0.0</CT_R>
<CT_T units="m**2">3156329.81413207</CT_T> 20 | @cnes
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Parametre: inc

Unite = rad

Partie centree = polynome : A0 + Al* (t-t0) +
t0 (date calendaire arrondie a la milliseconde,
t0 (MJD sec, TAI) = 59133 50974.647668158934
Coefficients : A0 Al ... = 1.7012267403760044

2D ref
orbit:

TAI) = 2020-10-11T14:09:34.648

Partie harmonique: amp * cos(n*psoMc + k*lnac + phi)

R L L L L L Lo Lo Lo Lo Lo Lo 1

QOO O OoON

w0
™

Col
Col
Col
Col
0
-2
15
-3
3
-4
-1

1:

1454

s SR« PR URE B RS B B T BT« I e e e T = i i =

RN DWWO!MWe WN

n

k

amp

phi (rad)

.9584767535509670e-05
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In plane Out of plane evolutions:
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Fig. 3. Semi-major axis maneuvers strategy. Fig. 2. Inclination maneuvers strategy.
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