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Application

EC man month (mm)
Deliverable : matlab
golden model

Starting time 3 mm
Digital receiver
Impulse detector 3mm
Cyclostationary detector |3 mm
Kurtosis detector 3mm
FFT2D + radon transform |4 mm
Bemformer
Pre -beamformer 4mm
Cyclostationary detector
Post-beamformer 3mm
cyclostationary detector
Spatial filtering 7??
Correlator
Cyclostationary detector | 6 mm
Pulsar machine
Upgrade of Uniboard 3mm

design
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Cyclostationary process
~ statistics are periodic

Stationary process
~ statistics time-independent

Example : second order statistics

5 : T = hidden periodicity
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R(t,7) = R(7)

R(t+T, Z') = R(t,7)

Cyclic signature

Cyclic correlation /_\
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Example at Westerbork telescope with GPS data

eyelle frequencies = KT

v R.Iatii\n Fr.:iwncy EIHIH.I:)-Lﬁ
Several implementations:
- Blind detector

a=kIT 2
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- max(4)
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Cyclic detector performance
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Simulation with a BPSK RFI

cleaned map INR=0 dB, 1 BPSK

initial map INR=0 dB, 1 BPSK emor map INF=0dE, 1 EFSk

UNIVERSITE D'ORLEANS

coordinate of the spatial signature
°

© 02 a
2 T 04 -E
c c
k= > 06 %
2 08 m
8 =
g E o g 2
> x coordinate ofthe spalial sianature 5
© iFi me man 2
2 =
: :
Q
8 2
g b E
o
g i 8
> !

! {3

B .04

8

= _os|

! L
= -1 -0.5 ] 05 1
) L A Ty ] o8 # coordinake of the spatial signature
x coordinate of the spatial signature coedinale of e st igntes

Example of
an AM RFl in
the LOFAR
band

F\.‘ W“

Power Spectrum Magnitude (dB)

|
Real filtered spectrum + source

Estimated spectrum
1 I I

I
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Frequency (normalized)

15 Uniboard meeting, 12-13 October 2010, Bordeaux




;tsfs:fz‘*aom:e Outline

de Nancay

UNIVERSITE D'ORLEANS

* The options
e Spatial processing :
* the context
* The cyclostationarity concept
* First example : Cyclic detectors
e Second example : Estimation and subtraction
* Third example : cyclic spatial filtering
e Conclusions

16 Uniboard meeting, 12-13 October 2010, Bordeaux



Stationde

astronomle CVCIlC Spat|a| F||ter|ng (1)

de Nancay

% Spatial filtering: 1) projector P=1-A, (ArH A,r)_lArH
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TF plane before spatial filtering &

Example with real data from LOFA

Eigen Values Decomposition of the carrelation m atric
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Cyclic Spatial Filtering (2)

Spectrum of the data before and after Spatial Filtering
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Application

EC man month (mm)
Deliverable : matlab
golden model

Starting time 3 mm
Digital receiver
Impulse detector 3mm
Cyclostationary detector | 3 mm
Kurtosis detector 3mm
FFT2D + radon transform |4 mm
Bemformer
Pre -beamformer 4mm
Cyclostationary detector
Post-beamformer 3mm
cyclostationary detector
Spatial filtering 7??
Correlator
Cyclostationary detector | 6 mm
Pulsar machine
Upgrade of Uniboard 3mm

design
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In collaboration with
Astron,

PhD student will start to
work on spatial filtering



