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Aim of the project
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Our goal
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Final design FALCO-4

* Weight 2560 [g] AeroTech RMS 29/180 Reusable

* Long 1360  [mm] * Specificimpulsion 178.8 [Ns]
* Diameter 76 [mm] e Combustiontime 0.9 [s]

* Fiber Glass, Wood, 3D printed parts * Average force 193.3 [N]
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Control system design
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I Kalman filter (state observer) |<




Control system design

Goal: regulate the
rocket attitude back
to the inertial
vertical.
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Active stabilization via cold gas thrusters

Voltage regulator =~ RCSvalves  CO2 cartridge

Main flight computer RCS nozzle ring Pressure regulator
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250 mm



Jet valve thrusters
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Control system design

Non-linear
dynamical
plant

| S55ce -



Angle [deg]
Angular Rate [deg/s]

gl

Angle [de
Angular Rate [deg/s]

(@3]

Filtered pitch 6
Filtered yaw

Filtered roll rate we

| |

0 2 4 6 8 10

Simulation time [s]

........ Raw pitch rate d6/dt
Filtered pitchrate d6/ dt

........ Raw yaw rate d+// dt

sipairy b 8

0 2 4 6 S 10

Simulation time [s]

0.1 -

Valve thrust [N]
=
| N]
[

Torque [N - m]
) o
o N
[ [

|
&
N

I
=
N

Simulation time [s]

Pitch control torque T?

Yaw control torque 'r?

| | I |

4 6 8 10
Simulation time [s]



Flight test results

Burn
Coast
Control
Parachute
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Flight time: 3.011
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Conclusion

* Deviation from vertical significantly lower with active control

* Vertical attitude can be maintained using this system, given

sufficient thrust

* This knowledge will be used for the next rocket landing projects
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eSpace (EPFL Space Engineering Center)

I
Currently staff of 11 with ~20 project students

 Including 2 ex-JPL senior scientists (Muriel Richard-Noca and Anton

lvanov) :
SwissCube CubETH

- Expertise in system engineering and mission analysis, Launch 2009 Launch 2017

microsystems, propulsion

Launched one satellite

« SwissCube, now operating > 6 years

Focus on agile small satellites

 In-orbit technology demonstrators including attitude and orbit

control with on-board intelligence CleanSpace One. Launch 2019
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Questions?
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