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OBUCZ2: On-board Quantum Gravimetry with Airship Platform

Use Case Description

Use Case Contact Tim E. Jensen (timj@dtu.dk)

The Airship Platform

An on-board quantum gravimeter for measurements on

moving platforms such as aircrafts and marine vessels Flight performance Useful mission load
will be procured commercially. Although such Max. Speed 70 kts (130 km/h) 1¥pical mission allowances
applications have been demonstrated by a few research Typical cruise speed 35 kts (65 km/h) 2500 50
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groups, no commercial options currently exist. EQUIP-G Max. Climb / Descent rate 6 m/s /5 m/s \ez

: : : 600 m /3048 m 2 e Paylogd-Altitude Trade-Off

has now made a contract with Exail to design, Flight altitude (typ./max.) ,000e %" o ST
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are planned to demonstrate and validate the technology. Endurance (typ./max.) (¥) 10 hrs/ 23 hrs &l S < \

The second of these on-board use cases is planned for

Position hold precision +/-5m
fall 2028 using an airship platform. For this campaign, the Cabin vibration Max. 0.02 g T~o
EQUIP-G consortium will collaborate with Zeppelin NT External e 1000 F%WEHJ N J: = L
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based in Friedrichshafen, Germany. New capabilities

300 km /1100 km

Range (typ./max.) (*) (160 nm / 600 nm)
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(*) 2 000 ft GND - FL60, 35 kts, no wind. Range extender kit available
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offered_by this mnovatlve.platfor.m Wl!l be exp_lored during oo 3aseline| pavloac : .
the project. The most obvious being high spatial : \
resolution gravity mapping, as a direct result of slow Dimensions cuel and Ballas =
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movement and low vibration levels. For this reason we L: 6.5 m (door to door), L: 11.6 m (total) bk -

il t ¢ £3i ith hiahl . W:167m,H:1.8-167m 0
witt target a mountalnous area with nighty varying —— 0 250 500 750 1000 1250 1500 1750 2000
topography ensuring a highly varying gravity field. Two main doors: W 1.0 m x H 1.675 m: Maximum flight altitude above sea level [m]

. . Floor Hatch 0.49 x 0.69 m
O bj e Ct |Ves General information
TH ¥ . . - - Unpressurized, No Air Conditioning, Heater available,

@ Explore capabilities offered by the innovative airship On-board toilet. Total cabin volume 26 m3

platform Acquisition systems
© Demonstre high spatial resolution gravity mapping ARINC and aircraft bus data, GPS, inertial and attitude
3 Assist industry in developing non-expert processing Electrical power & voltages

. for customer equipment .

Capabllltles - Baseline approx. 5 kVA at 28 VDC z E ppEI_I N NT
@ I - - Optional up to additional 8 kVA at 28 VDC . . .

Test _and mature commercial on-board quantum D o v 28 Die schénste Art zu fliegen

gravimeter

The Survey

3 Base of operation: Friedrichshafen

& Ground speed: 35 kts (2-3 km resolution)
@ Flight altitude: 1500 m

@ Line separation: 2.5 km

@ Mountain topography provides highly

variable gravity field

Slow movement
&
Low vibration

Total Iiné-kilometers =459 km Th e Qua nt um I nst rume nt
Line-Hours @ 35 knots = 7.07 h

Frita;drichshafe_,n P b " Physical Requirements
- 3 Single-axis sensor, gyro-stablized platform
Germany © Max total weight: 350 kg
2 Power: 28V & 230V, max 1kW
@ UPS function

@ Integrated GNSS receiver

Performance Requirements
Alps @ Accuracy in static: <0.1 mGal
Austria | @ Accuracy in dynamic: <0.5 mGal @ 50s FWHM filter
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N B @ Airborne accuracy: <2mGal repeat line
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European Quantum Infrastructure Project for Gravimetry

One mission

Establish a European perennial entity managi
a shared park of quantum sensors and
a terrestrial reference gravity network,
for the benefit and the sovereignty of Europe.

Quantum
gravimeters
procurement

and testing

Quantum Gravimeter

TUDelft ERER S MR a1 0" { A O ' '
JEeIlL s s L ‘ i Y q B 7y Quantum gravi-gradiometer

Community
building

ST . _ . “‘ '(,' Thiz . -’ >4 = 2
:ju ‘F% tﬁ % CS I1C e h""' s \ o > ) e, - Onboard Quantum
* 5 Cotmn 10 SopwoR Dt SNERTACT RS CIEYTIYCAS ' fi , J . = : I ) &

&°a: :“‘* Ve o A ekl A - it

/ e o A | ,

Gravimetry survey
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& open deployments
access

Repeated station
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Repeated local network

Instrument Park
Exercise

Data Management

Tests & Sl traceability

EQUIP-G has received funding from the EC’s Horizon Europe programme (HORIZON-CL4-2024-DIGITAL-EMERGING-02 call, Grant Agreement 101215427)
Sébastien Merlet (project Pl): sebastien.merlet@obspm.fr ; Jean Lautier-Gaud (project coordinator): jean.lautier-gaud@obspm.fr
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