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BIRALES: ADAPTIVE BEAMFORMING APPROACH

Static beamforming ] Adaptive beamforming

NORTHERN
CROSS

Medicina ~ Salto di Quirra
(Bologna) (Sardinia)

1] M Losacco et al., Acta As‘trOnautica, 2020
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DOA AMBIGUITY PROBLEM

DOA solution is unique if distance between
antennas is less than 1/2

:> Presence of multiple DOA estimates

> Ambiqguity solving criteria needed

® Signal DOA
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Music APProachforTrack Estimate and Refinement (MATER)
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' Music APProachforTrack Estimate and Refinement (MATER)
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RN / ) | |
' 'Music Approach for Track Estimate and Refinement (MATER)
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RN / ) | |
' 'Music Approach for Track Estimate and Refinement (MATER)

Proposed approach:

it o /;”/i; /// § For each candidate track, use measured DS and SR
Si gnal / Estim ate il to perform an initial orbit determination (I0D)
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PEA R L N %% % i \ \\ \\\ . 0 . .
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"REAL OBSERVATIONS

Wl 1SS passage (April 28, 2021)

Past signal processing chain not

suitable: il
I Still designed for multibeam
I Very noisy covariance matrices

*

Only large objects with- :
o smallSR
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REAL OBSERVATIONS |

Long March reentry (May 9, 2021) ;10
Challengi’ng conditions: °f Aﬂ \’\A '
I No accurate passage prediction ol iad = N ML

I Weak signal 7 ,
* Transit was low on the honzon

* No proper S|gnal processmg
chain ,
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REAL OBSERVATIONS

I From October 31st to November 4th, 2022

I First operational involvement in SST service

November 1st, 2022 November 21,2022 November 4th, 2022
h.08:40 UTC h.08:24 UTC h.07:29 UTC

Signal Correlation Matrix eigenvalues
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REAL OBSERVATIONS: Multiple Sources

SARAL transit (December 2nd, 2022) I Target: SARAL (norad ID 39086)
f I Radiosource: Cassiopea-A

. Signal Correlation Matrix eigenvalues
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REAL OBSERVATIONS: Multiple Sources
n Pt i I Channelization strategy

I Target: Sentinel-3B (norad ID 43437)
I Other target detected: Starlink-4114 (norad ID 53162)

Sentinel-3B transit (April 18th, 2023)
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CONCLUSIONS

I Promising results from the new BIRALES data processing pipeline,also on real data

Ongoing activities:

I Validation of BIRALES backend upgrade

I Implementation in operational procedures
I Solution of the ambiguities

I RCS estimation
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