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Ceccumga Constellation

* MMS

* UccnepoBaHmne Mapca — C/IOXKHOCTU C nepeaavyen
AaHHbIX

* ABTOocbopKa KybcaTtoB n pobotbi by prof. Schilling

* PaBHOMEpHOE pacnpeaeneHmne CnyTHMKOB NO
opbute ana 33, pac4éT MaHEBPOB

* Bbibop opbuTanbHbIX 31€EMEHTOB 0OCObOOro Bmaa
nna bonee ynobHoro/npoayKkTMBHOIO pacyéTa



Robotics For Efficient Production Of Satellite
Constellations

modular satellite bus architecture to
support flexible integration in production

close worker / robot cooperation for
efficient satellite system integration

flexible flow of materials be-
tween mntegration and testing
areas by transport robots

integrated automated
tests for functionality
and performance of the
satellite

Figure 3. The industry 4.0 demonstrator in Wiirzburg with combined integration and test facili-
ties, applied here to the example of a flexible small satellite assembly line.



Flight Dynamics Operations and Collision
Avoidance for the Terra Bella Imaging
Constellation

S6 S4 S3 S7 S6 S4 S3 S7 S6 S4

o

2637 km |

M
e i o b o ‘“‘h“’
527.4 km

Figure 5. Five SkySats with a ground swath of 585 km covers the fundamental interval

SkySat-4 SkySat-4

SkySat-5

SkySat-6 SkySat-7
Option 1 Option 2

Figure 3. Phasing options for the SkySat constellation



Ceccuma Mission

* |[RASSI — pacyeTt reomeTpun n AMHAMUKN BOKpYT L2

* AVANTI — HaBurayma no Kamepe n noaneT K
naccMBHOMY Teny

* MMS — aAnHamumKa

* Canx-4 n Canx-5 — HaHOCNYTHUKWU Ha PACCTOAHUN
00 50m c ownbKon meHbLLe meTpa

* PROBA-3 — onncaHne mmccum
* Canyval-X — ynpaBneHue Ha OCHOBE a3pOANHAMUKU
* VTXO, TOM un gpyrue



In-Orbit Experience and Lessons Learned from
the AVANTI Experiment

BIROS relative trajectony

BOD~ .. .
400

2004

Maormal [rm]
=1
Radial [m]

=200

=400 .|

Y11 1 [NVRTRUURTIE SRTTRRRIELL,
1004

1] ’ I : ; : : . ; ; ; :

T _ _ 1 1 1 1 1 1 1 1 1

1000 "aggg O _spgg  —10000 ~TA0OC >0 00-400-300—200-100 0 100 200 300 400 500
Mormal [m]

Radial [m] Tangential [m]
Figure 5: BIROS relative trajectory during Figure 10: BEESAT-4 relative trajec-
tory during the close-range commissioning

the close-range commissioning phase in the
BEESAT-4 orbital frame. phase.




Satellite Formation Flight Results from Phase 1
of the Magnetospheric Multiscale Mission
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Figure 5. Evolution of Mean Sidelength Averaged Over Rol, Launch to Phase 2a.



Satellite Formation Flight Results from Phase 1
of the Magnetospheric Multiscale Mission
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Figure 2. Quality Factor Evolution, Two 40 km Formations.



Ceccuma Control

* Pacyét ynpaBneHmna ana CTblIKOBKU KybcaToB
* Y6OpKa mycopa C nomoLlbto KybcaToB

* HaBurauma kKybcatos 3a npegenamu LEO

* CKONb3Allee ynpasseHne

* YnpassieHne C NoOMOLLbIo aTMmocPepbl —
pa3BegeHune 88 CNYTHUKOB

* FF B TOuKax nmbpauynm



Differential-drag control scheme for large
constellation of Planet satellites and on-orbit
results

" \re 15: Simulation of Flock 3p phasing and station-keeping
Figure 13: Simulation of Flock 3p phasing and station-keeping



Ceccma Dynamics

* DopmaLMm B OKPECTHOCTU ToUEK Nnbpaumu
* MaHeBpMpoBaHMeE B NPUCYTCTBUN MycCOpa
* CTbIKOBKa C MCMONb30BaHNEM TPOCOBbIX CUCTEM

* BbluncneHue OorpaHN4YeHHbIX OTHOCUTE/IbHbIX Op6l/IT



Deep Space
Formation Flying
Configurations in
Elliptic Restricted
Three-Body
Problem
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Ceccuma Touchless Formation
Flying

* ilcnonb3oBaHWE INEKTPOCTATUKM:
* YnpaBneHue ABUXKEHUEM
* YnpaBneHue opmeHTaumen
* [1OKWHT



Guidance, Navigation And Control Advances In
Electrostatic Attitude Control On Passive Geo
Objects

. 'S B 5 | ,'+ . ’Servicing :
_ R i e : Fzz .pg Spacecratft -
S - Uncontrolled - ‘ : : | {O
: .. Spinning Satellite: 73 r 7”8 _ -
Stationkeeping ]
_Thrusters

Figure 1. Electrostatic actuation technology enabling diverse service mission profiles.



Ceccumsa FF Testbed

 COSMOS - software/hardware cumynsatop ana >50
CNYTHMKOB B popmaumnmu

* HaBurauma no UCTOYHUKam cBeTa + 3d
MmoaennposaHue

* Kopesa, ASTERIX facility
* Ntanna, Pum, 5-DOF testbed ans HaHocnyTHUKOB






Ceccua FF Sensing

* OnpegeneHue ABUMKEHUA TesiecKorna ¢ MOMOLLLbIO
Na3epHoOro gasbHOMeEpa

* OTCNnexunBaHWe CNyTHMKOB NOC/1e OTAENEHMUA MO
BU3YyasibHON MHPOPMALUU

* [l[pobnembl BU3yasibHOM HabAtogaeMoCcTu Npu
rpynnoBom nosete



JTabopaTopwmsa prof. Schaub (CCAR)
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