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Ground-based Demonstration of MIMO-SAR Tomography
DLR
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Interferometric Results
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Multistatic Tomography
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“A Posteriori” Beamforming in Both TX and RX
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Wideband Drone-Based INSAR for DEM Generation
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= Multi-baseline, repeat-pass acquisitions
= 1-4 GHz and 6-9 GHz bands
= Height of ambiguity ~ 50 — 100 cm

" Phase unwrapping using radargrammetry

InNSAR DEM (with unwrapping errors) DEM from radargrammetry Corrected InSAR DEM
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Mosaicked INSAR DEM 2.
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= Very high quality ground truth
= Accuracy: 13 cm 04 (laser scanner)

= Posting: 25 cm _D_
= Further experiments & |
. = =20+
planned in the =
coming months z ground truth
| (laser scanner)
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Distributed Drone-Based SAR Infrastructure at DLR ‘#7
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* Main components of system _SEE_

= multicopters 7 i S E {'!
* multichannel radars =y Cb\\§

" onboard localization units with
radar synchronization capability

= ground station with telemetry A

* This concept will also be exploited —
for the development of a distributed
drone-based demonstrator within
the ESA-funded project DEDALO
(DLR, UniNa, UPB, UUIm) & s staon
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Multicopters MK-U25

Octocopter MK-U25 in laboratory
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On ground after 33 min test flight
with 6.5 kg dummy payload

With folded rotor arms
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Radar Sensor Specifications #
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= Fully digital and coherent radar

= Requirements Guss Antennas
" Frequency range 500 MHz — 3,5 GHz T T T
® |Instant. bandwidth < 2.5 GHz W [orrea)
" FMCW and SFCW operation Radar TT::D_L[ fadarsyne:] | _feceiver
. er;nsmf;‘ >3 D_'— Dioital ! -
= TX power = 30 dBm, weight <6 k I s D wutfichannel - Fower
’ D" Rad ' Supply
(R4 ar T upp|
= Swath width>2120m @ 120 m Radar - | s DI — [t N
. ﬁeie.fl/e ﬁ AX3 D_J— mory .§:
height B T a—lb dr o Flight battery
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= Scene size per flight > 1 km? j”"j,;;j;;‘j;f’j (o | | %o | @t | e ot
. yichronization Antenna + Receive
» 4 independent TX and RX channels leﬂ Ll fecever
= Controllable via mission plannin Long Range | Telemetey Ant.,
p g WiFi or LTE + Modens
software (eptionat)

= Synchronization capability
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Dadeci and Prodecis

Multistatic Spaceborne-Airborne SAR HENSOLDT 4#7
- DLR

" Dedicated spaceborne trasmitter
= GEO
= LEO (constellation)
= Molniya (highly elliptical)

= Airborne receiver(s)
= ~10 km altitude
= Side-looking or forward-looking
" Digital beamforming
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Example with TX in GEO (Continuous Observation) .. HENSOLDT

Dedect and Prodect.

) Tx DLR
= Scene size: 10 km x 10 km

= Bistatic angle: 59°-72°

= Average TX power: 600 W

= Bandwidth: 700 MHz at X-band

= Antenna size TX/RX: 81 m?%/0.36 m?

bistatic angle
59-72°

* Ground range/az. resolution below 0.4 m
" NESZ better than -20 dB

Ground range resolution [m] Azimuth resolution [m] NESZ [dB] 21
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Use of Transmitters of Opportunities

= Broadband LEO megaconstellations
= E.g., Starlink and OneWeb

= Power density at the Earth’s surface: -68 dBm/m?

= Performance
= Very high azimuth resolution (up to 20 cm)
= NESZ:-5dB -0 dB (for a RX range of 20 km)

® |[ncoherent integration of multiple images
" |ncreased detection probability
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i DLR

michelangelo.villano@dir.de

Thank you for your attention!
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