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Scan-On-Receive (SCORE)
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Transmit: Transmit | (»

> Transmitter illuminates the whole ~ @nténna
swath

Receive:

> Narrow receive beam

» Digital beamforming steers beam to
signal on ground | g 5
»Advantages: Receive ® Swath width “Ground range
— High resolution, wide swath antennay
— Improved Signal-to-Noise Ratio
(SNR)
— Suppression of range ambiguities

Done on-board
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One Azimuth Channel Of A Multi-Channel SAR System
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System Model
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Error Sources

Antenna Transmit/Re ~~* -

»Coupling Harness Module Change of tran$tén fdiniftion

« Antenna elements o fw 10! '

- Signal paths :’I avt = NS
»Temperature drift e — 08 ' \\ ‘
»Random walk e e _ 7 P =

(HER { TRM 3 — \

> Transfer function drift Lt o c ! ' 5

. ANT | |— ) | . 9 06 ' —
»Noise m L T 0 =

- il g5 'S
RW = random walk .: :: S 204 o
t =time iy {TRMS = 5 ; n
04; 04 = amplitude, phase param;etlenm = @) =
AT = time step e < O ,
N (i, o) = normal distribution ! :: '

L |_' 1 TRM 7 0 0 — VR
t t . g
d T e ﬁj -2 -1 0 1 2
RW(t)=\1+4+o0y 2 N(0,1) ef'ﬁ}}:ijoﬂz El 1) Frequency [MHz]
i=0 [ (=0 7

N Chart6 ,



Total Error

»>Different element parameters DBU output phase drift
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CalTone Calibration Concept
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Calibration signal sequence

Transmit/Receive

Ant
Sequence mOdES ngenggr Modules . ITRM RXAHameSS\ Radio Frequency : Digital BearTorming Units\
. . . _ : Upits § ADC
»1 of N: calibration signal radiators | A | e DBU Harness
. T RFU1 (H-Pol) 41(t) = DBU1 (H-Pol)
sequentially coupled to one T al | [ - i
element ein I_@ = —— 1 Rl ST [T
i g ——"Rx_olT]
. . . . LY TRW T
Calibration signal frequency: | ['gaiTone RFU2 (H-Pol) W] —DBUZ (F-Pol]
. i :ﬁamecnrma — | EI el m 7
> Fixed frequency i H IR | (A e
ANT LO
»Frequency steppin L o e
q y ppIng :I % L@ — gl - RFU3 (H-Pol) w,{t] = DBU3 (A-Pal) |,
|: :I Rx_om =J E .Tls . FI;G EL“EAC‘,\
Ll
I Lo
LN | TRM 5 T3 IN
1
- | @ V]
TRM signal spectrum ANT
60 _||_ 1 _l CalTone Signal
II |l I_I
> ': :' T Rx T Centeral|Electronics CE Harness
= I r 2 5 ]
= v l: 1 TRM 7 TH_IN CalTone Harness Ll
= L > - 7:1
= 29 B R\ e .“ Power
g 20 =T AnT E 3 car|__| @ ItEG Igef':gp:tor Combiner
:' ; = =N T EE 2y
M e as- =
. . . . Il l: T CTELLTUTIILS
—200 —100 frequengy S 100 200 i :'

i DLR




Antenna
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Estimation Of The Drift
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RX Drift Estimation Error

> Measured drift:
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Error

» SAR echo signal is zero mean signal
» Drift estimation is uniformly distributed around true drift
» Improve drift estimation using multiple previous values
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Comparison Of Improved Estimation Methods

Estimation methods: DBU_%QC calculated vs. improved estimaiﬁg dri

»Moving average z linear fit
* Performance dep ) L170 ' computational
variation/sample 321 ¢ iplexity
* Low computation: - - 160 — ited prediction
. O L eas .
complexity = 30 o sibilities (linear)
« No real prediction £ -150 =
© &
v - 140 =
Moving average fittin 'g 28 1 T east square fitting error
@
— Fa I -0.65
3 -10; = 130 2 £
= o = =
= £ 26- 100 0.602
9 -12 <L £
3 0559
€14 241 — Amplitude drift S
o p 0.50
E iy _ , Amplitude estimation ”
EL 0 200 A | Phaze drift 0.455
= _18] | | | _ Time [s] *  Phase estimation | | _ . |
5 10 15 20 .. “ - v am ev ew . 10 15 20 25 30
Window length Degree fitting polynom Window length

| i DLR



Summary

»Mathematical model developed
» Simulation tool implemented

 Aid system design

Adaptable to any multi-channel instrument

Different calibration methods

Determine the errors and residual errors

Performance analysis

»Single tone calibration analysis

»Investigated drift estimation methods




