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Method for Eliminating Spurious Signal from Deramped SAR Raw Data
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Abstract

Deramping technique has been widely used to acquire high resolution SAR(Synthetic Aperture Radar) images for the advantage of
the data size and the processing time. However, unwanted spurious signals caused by SAR hardware can be leaked in the process of
converting into a digital signal through the ADC(Analog-Digital Converter) and added in a echo signal. These tones make image quality
degrade significantly. In order to solve this problem, the unwanted tones need to be detected by analysing the characteristic of the noise
tone and then effectively removed from raw data. In this paper, we propose a method for efficiently removing noise tone on the raw
data based on the characteristic of spurious signals.
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Fig. 1. The comparison between chirp signal(left) and de-
ramped signal(right) in the range profile.
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Fig. 2. The characteristic of spurious signal in SAR image.

Auka el gojtk Al 2' 3} vpR7EA 2 SAR Al o]
A 218 A5 = ADC(analog-digital converter)& 53l T
gAs2 WeEy, o] ATE AsAE 71HE 5
A 7

JAsAZILE ADCE B3] FAASE UAY JE=
H3 5l Ao ADC| oty A 07 <l AIAIS



Deramped SAR UAJH 0B A &&A <] Spurious AE A A 719

ool &I S (thermal noise)S X3¢ ThFeh 22 AT a%7) wZeol AA 240 o Ae= dAEelE A
0] Ao S0/ "t 53] FAl7|4A ADCE A TEMOE YehA Ath(1E 3).
T&Al17]= PLL(Phase Lock Loof)®] #3413 (reference i
cock)= ADCS AFHo2 Aol sol 7] ue M. Spurious &= HA 74
o FUS &3] AAT 5 glth N s =L
ADCES UG WA AR A . AU RTA%S 34 78BS FRAE A=
Ex Z3 o =7 ol X =
TE T SEG ML AT BRASEANC T 2aa e Be ANGE dER T4HH At 9
OR UL AE, BEARL FATE NE FAHTn- o co magr vy = mag Az o0 Bus
bl = ] =l Y Ha —= T - T T, o 21 T =2
damental frequency) 2 & ‘I‘ ORI TATETE L e el 9408 RebiE ¥R 9N T b
N5 e wsA B olg e shuy el ge L L - VA
_ P 0% 3RS AL 42 AN0EVH 4 E
o2 xgd FAl ’1‘_15917‘} deramping 71& E3l 443
- o 948 e W ANHolHYE 47 FS E
He @ u BA e £ dth Fo5 WaS 5 N, T
9 9HZ 2= wo] YTHLY 4)
e 22349& AJ8HE deramping 1% 9] 54978 4% somen
s s 2 A B 43 AA0ERY 942 2 0
# F05 RS S 4 ES RE A 223y St A A
[e) = [e) [e) = = o]
AN BT Ao BT, el FY AdtE 2 T 1L THEOS WAHOIEE 158 wHE d
st HuAY 197 Ao 29 e Eo 94 4
Ao EO Exe wrAl 900 ZHE AAEE A HERH i’“m] olf] AoA g BS A A= Wl
(coherency) = A To|t}, T1¥7] ujFo HhoueEo 2 sl MEst=s sl
23k PRF(Pulse Repetition Frequency)Z Ho|HE F4l 31 RS ET|E Spurious AE EZ 7|4
She SARSH 7 Aol Aol fART, T B
3 Wr9ursko 2 AR S PRFE UYlo]HE 4:Alaks A dird o ggHolgel e dAbolEE §531]
A Sdst W9 F42 92 S(aliasing)’t LAY Sk A3 G535 Fofl strdole] Fe B 7 FEE 95
A=, ewge s E%ﬁ G A B ©Zg Fo4 at7] Slel st Holg s £ fs WA 1T
Y AL Eo| JeuA B} = o stutolth HA Al sl e dES gelst]

2 1SS T ¢
FH 22 spurious Al EEE EHQleA Mp_ flsl FAEClEE f587] A3 Foll Fa oizls 8
57400 s A%d 54T A 2AYA Ak W

i 3
N
:3 L

AA ATE SAR 9AF =L Y3 TP EZ o 23 g:] oﬂ Noise Packet Loading RAW data Loading
9]l RCM(Range Cell Migration) 545 Hf3tL 3ith I} I
FFT (fast time) FFT (fast time)
b b
Noise-tone detection Noise-tone detection
using Noise Packet using BAW data

I I

Noise-tone Removal n RAW dafa (range-Doppler domain)

v

| IFFT ‘

!

RAW data Update

Noise tone

azimuth

O3 3. YAldlolE el A< spurious AT EA J8 4. Agtete ¢3es 585
Fig. 3. The characteristic of spurious signal in raw data. Fig. 4. Overall description of the proposed algorithm.
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Fig. 5. Noise-tone detection using noise-packets.
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Fig. 6. Noise-tone extraction from raw data.
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