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HRSC-camera — so far the best 3D-models of the Mars surface

HRSC-Stereo-line-camera
Mars-Express
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New MFC cameras

and automatic stereo
processing technologies
(Semiglobal matching SGM)
for moon/planetary orbiters
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Motion Mapping: Synchronisation von
mechanischer Bewegung zu bewegtem Bild # :

DLR KUKA
Motion Mapping: Synchronisation of
mechanical Movemeant and Motlon Plcture




Mars exploration
by balloons/airships?
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Flight Testing at SCLA / Victorville, CA Pk

A. Elfes/JPL FOR RECIPIENT ONLY




Aerobot Autonomy Architecture

Mission Execution

JPL

& Monitoring |
Y : Y
Flicht Planni Flight Control Failure Detection

| Ascend | Traverse | Descend & Recovery

* Takeoft Hover Land *

Sensor Actuator
Vehicle State Control Control Vehicle Health

Estimation Assessment

A. Elfes/JPL

FOR RECIPIENT ONLY
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Waypoint Navigation: Orientieering JPL

Pun #1785: Desred Position (Morthing, Easting] vs Measured Position (Narthing, Easting): Waypaint #6
150 T
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Autonomous Flight Under Severe Wind Conditions JPL

Run #1804: Desired Positicn (Northing,Easling) vs Measured Position ({Northing. Easting): Waypoint #6
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Navigation Camera JPL
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Vision-Assisted Flight Control JPL

Other sensors:
IMU, GPS, Compass,
Altimeter,Inclinometer
Narrow FOV camera L Feature detection Landmark Selection
. ;
Feature Tracking Landmark Cataloging |——
Wide FOV camera
v v
EKF Estimator ————» Motion Estimation ——» Map Localization
—» Visualization / Mosaic 3D Structure Recovery Landmark Recognition €
A A
Hazard Map

» Image registration

Helicopter

Testbed

Aerobot KEY

[] sensor [[] vision algorithm  [7] non-vision algorithm [] product

3 DoF Gantry
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Landmark Recognition/Localization JPL

Small overlap

Case 1:

Scale change

Case 2:

Recognition/

Reference Image

« Scale and orientation invariant landmark recognition
« No prior attitude or position information needed

« Enables vehicle trajectory loop closure for navigation
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GPS-Denied Operation Using IBME JPL
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DARTS Aerobot Aerodynamic Model Simulator-Pk

Created 1in Darts/Dshell
environment.

High-fidelity physics model for
aerodynamics, mass properties,
buoyancy, kinematics, dynamics,
control surfaces, etc.

Generic model suitable to represent
many types of airships.

AS800B Airship Simulation
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Flight Testing: Initial Hover/VAD Tests <P
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Autonomously flying robots :
multisensory platforms for 3D-Worldmodelling
and exploration




Autonomously flying robots :
multisensory platforms for 3D-Worldmodelling
and exploration




ee

1.Firmenvorstellung
2.Projektvorstellung
2.1 Idee
2.2 Zusammenarbe
2.3 Ziele
2.4 Realisierung
3. IST-Stand
4, SOLL-Stand
5. Kostenplan
6.Fordermittel
7. Zukunft
8. Fazit

engineering

Projektvorstellung

Das Luftschiff

13 controllable
actuators

Bodenstation
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e Airship components

Lange 14,6 m

Volumen 90 m°

Max. Durchmesser 3,29 m

Gesamtgewicht 97 kg

Auftrieb Ca. 90kg (1m° Helium tragt ca. 1kg Luft unter Normbedingungen)
- Ubergewicht: ca. 7kg

Motoren 320 N max. Schub bei einer Stromaufnahme von 55 A

Energieversorgung

Zwei Lithium-Polymer Akkus mit jeweils 75 A, Boardnetz mit

Spannungsanpassung
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smn ™ Front- und Heckantrieb

gmbh

—

Details Vorteile

Rotor-Pitchverstellung Wendigkeit

Schub: je 30 N Kontrollierbarkeit
Leistung: je 1,6 kW Schubvektorsteuerung
Gewicht: je 1,9 kg
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snbn o9 Sensorik: Luftdatensonde

Messeinrichtung

Staudruck
Windrichtung
Geschwindigkeit
Schiebe-/Driftwinkel
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Einsatzbereit zu jeder Zeit
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Halle

Preflight Check
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Bodenstation: Moving Map
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b o™ Versuchsaufbau - Motorteststand

Messkriterien

Maximal Schub
Temperaturverhalten
Dauerbelastbarkeit

Leistungsaufnahme
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Sene™e Energieversorgung  Lithium-Polymer-Akkus

Nennkapazitat: 60Ah Alu/Kunststoff Gehause
Leistung pro kg:144Wh/kg CAN Bus zur Akkuiiberwachung

Vortelle:
» 3-4 fache Kapazitat gegeniber NiCd Akkus
« Batterymanagementsystem

» Schnelle Ladetechnik
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CAN-Bus-System

BLOCKSCHALTEILD CAN BUS 1MBIT
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CAN /PWM CAN /PWM PWM / CAN CAN /PWM CAN/PWM CAN /PWM
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ALUSTRA Team
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X,0 Innovative lowcost- navigation
via intelligent fusion of visual
(MEMS)- inertial navigation
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Flying robots :
Multisensorielle
Plattformen flr 3D-
Weltmodellierung
und Exploration
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JLutdoor: 1kg Payload
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UAV “Julchen” — main components

fin

engine

payload pod

main tank

electronic cluster

(c) 2008 Paulick Consult

3d platform

fuselage

laser scanner

- COMPANY CONFIDENTIAL - for internal use only



System-Validierung

7 Hochkomplexe autonome Systeme sind vor dem Einsatz in
kostenintensiven Weltraummissionen auf der Erde unter realistischen
Feldbedingungen zuverlassig zu validieren:

> Die beste Mdglichkeit eine Vielzahl von Weltraum-Szenarien realistisch abzudecken ist
mit einem autonomen Solar-Flugzeug gegeben:

(EQinetiQf—Zephyr—HALE DLR-FT-HALE-
ntwur

18m, 35kg, >18km, 83Std.
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Next steps
-highly efficient wind estimation
- Solar cells ?
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