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Application of Apodization Method in
SAR/ISAR Processing
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Abstract SAR/ISAR image processing involves a 2D Fourier transform that produce high
intensity sidelobes which obscure low intensity scatters in the image. Although sidelobes can
be reduced using parametric windows, the image resolution becomes worse. Apodization
technique can reduce sidelobe levels while maintaining the image resolution. In this paper,
based on the analysis of apodization algorithm, a modified apodization method is presented
via stronger constraint. The modified method has higher resolution and lower sidelobe levels
than the original method, The correctness of this method is proved by using a real ISAR

image.
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g'(m) = ¢ g(m) +a.(m)jglm —1) +g(m +1)], 0<a.(m)<1/2 (9)
g(m) + (1/2)[glm - 1) +g(m +1)], ac(m)>1/2

3 BitayE B IR L

RIE LW, 28 o REURESEHAER (WX 5)) wBe R, ZTRVMH
ERAERREDAET, RERENSY o . REEAEXRAHNE, YEFSHELE/N
W, FEMRERS—TE (WE) . B1P, o3 b AREFHEAMEHE BR a < by,
ai > bi , WREEESHEBABERMA—ERRMEFIRAD, FHNSH o HETHE—. Hit
Lk, EfESHREFRARIIRE, FANERUEHENRT —ERRRN. RIELEY

Arift, WATRW Terebm B BB R, SRR B MRAR, M EFS M WA B AR e
BTFAR, XENNHEEEBH o H—TEBRARNEFBRETD o M oo, EAFSHELH

MEREERNERIR/D, HEMAETHAER—EB/D, HEY au M oy BOYME—#R.
BER (6) . DUESEMAM, BuETRE RN T

lgi(m)[* = {I(m) + a(m){I(m — 1) + I(m + 1)]}* (10)
K (10) ¥ oo RMFEIFSFTE, HELRESH au -
I(m)

agi(m) = = (I(m — 1) + I(m 4 1)] ()
B A5 E R AR
(), aci(m) <0
gilm) = ¢ I(m) + au(m)[I(m - 1)+ I(m +1)], 0< ag(m) <1/2 (12)
Im) + (12[I(m - 1)+ Im+ 1)},  ou(m)>1/2

A 1)

L

o
M om

Bl fFomasd



12 E—T%. SRYBHEAE SAR/ISAR R &Y A 1625

F3E, HSEWHRESE ay -

L Q(m)
2™ = [0 —1) + Qlm 1 1] 1)
B AR HH BB ET R
Q(m)s C!cq(??'L) <0
gy(m) = ¢ Q(m) + e (mM)Q(m = 1) + Qm +1)], 0 < aeg(m) < 1/2 (14)
Q) + (1/2)[Q(m - )+ Qm + 1), aglm) > 1/2

BN H B R Z
g'(m) = gi(m) +j x gg(m) {15)

EE A B SRR R S AR, A BIR LA R IALE B o, g RV
e, oi F1 roy TERTANER, BIR 0t T 0cg FARGRES, JIEGUAE R IR IIAM th B0 HIALH
B o, MR EDHLHREFE GRS RARR. WA BRI EEME AT
B SRR B AR R 4 BUME AT B AL T, B AU B A R IF.

4 L8

T E A B A B TR B, AT RE M ERRE LI EEE 727
HL ISAR JHESURSEFT T 408, SR e TARMIR 9GHz , #° 98 150MITz gy P il R Rk
AT 128x128 WEME . TRPAFIRHSEE L NAAHER, SRR VM EEN
B A7 BB B X FUAREE AT 200, R T IME B ac, au M ag, HIRERF.

B 2 SHSEE S AL AT LR, B 3 AW AN CHLEE, M 4 bR
PR AR KALES, E 5 R B YR EEE R KE G, B 6 Nl S5
EWER, W EFITREESY oo, 0 Bl ag . BIEHFTTHE. SBEHERE R HFRAN
M, A E RS R AT SR, EHRE SR R R RO AR R YIRS
BRI A IS T A, FEAREAE SRR RN, AR TSR

&2 HEHNE B3 A



1626 2 F 5§ ff# E # # Lo

B4 TEURNE Bl S sy R mE s

M 6 AR BENRE S oo, au M a, SEFHEN, FIE o M o, THE,
Hit, AR B AR A BB AR M BRSO, R 4 fE 5, 1]
SES MR RN, MEESHIHAMERE S S TRELEESNHEAGSHEAS
e MRS RN, B 5 BERE), BEBEEE, B 5 HirKBA55m a0k
EFE/R

ATEREMIKH RS, RIOMELDSHESETRRENLE, SHESHE—mEY
0.03, 0.1, 0.115 ; TEEF4+BI% 17.7828, 10.0000, 12.5893 , HHGEEME 7- B 9 ffF.

B 7 AEREFERRESINEHGE S, B 8 ArtH T B RS RN SHE S 5T,
B 9 A EST R HERSA N EEE S, B e, B 8 M oasiT AR
PIEEH AR B AR, Mol B RENFE SRR RN EREE RN ET T, Rk, 5%
SARUIBFESATN, BCHENEBRVMREENOREES. £E Sf1E 9 &, E2HESHE
BRLAMME SRR A, TR ENETSEEECTHEN T VA ENFETE
fEfE, fl2, (HEEEM T o B OTEE E B 5 60 4 P A B G AY 35 .

54

FICHYLT SAR BRES HREAZ By A BB, Z5EM A ARSI A B
EECEEMSRT IR, BRET A S ERET. PR BRI AT T R S AT
FERCEAY B, SXMTSERE— R, H—PMIRAN, HAHSHRE S8 SRR,

50 T T r . .
0 hva_ . - " - | 1.0
b LI o
0 20 40 60 30 100 120 140

- 06t

Oprp e
=50 04t l
0 20 40 60 80 100 120 140 I |
5
0 02t
-5t F }

o P

0 20 40 60 &0 100 120 140 0 20 40 60 80 100 120 140
B F B T SRR

6 8o, ogflag B 7 EEEHE



w12 W E—T% TRYMEHAE SAR/ISAR [R5 H 1627

Lo ————— 1.0
0.8 0.8
MM MM-
Em: gm
0.2 02
g . _
0 20 40 60 80 100 120 140 020 40 55J 80 100 120 140
I SRR eV T
B8 e ARYMRE B9 AR

T BORRYAS BE U BE F ARSI S I AR, A —E L3 4 ISAR EURUHETT T RIFOTIANI4E
B, SEAEFEML, BEHE NSRS ERNSNENERY S, SRERIEY I iGE
A As B U RE B R A IE SRR 2,

£ % X W

[1] Degraaf S R. SAR imaging via modern 2D spectral estimation methods. IEEE Trans. on Image
Processing, 1998, 7(5): 725-761.

[2] Benitz G R. Adaptive high definition imaging. Proc. of SPIE, 1994, Vol.2230: 106-119.

[3] Li J, Stoica P. An adaptive filtering approach to spectral estimation and SAR imaging. /EFE,
Trans. on SP., 1996, 44(6): 1469-1484.

[4] Thomas G, et al. SAR sidelobe apodization using parametric windows, Proc. of SPIE, 1999,

Vol 3721: 68-77.
[5] Stankwitz H C, et al. Non-linear apodization for sidelobe control in SAR. imagery. IEEE Trans,

on AES., 1995, 31(1): 267-279.
[6] Harris F J. On the use of windows for harmonic analysis with the discrete Fourier transform.
Proc. IEEE, 1978, 66(1): 135-147.

E—T: B, 1967 4, BIFFSA, DAFREIL 30 &8, KB Ly SCLu, 15 Mk EI B, JrikeF|
—1. HEEAHARIAEEHSLERERBFRM%EImABT.
ey B, 1978 £, WLE, FRAEAETIHELE

wow, 3, 1960 4, BIRR, +EFREENE SAR RESRFE, AT EWIRRE, RRT £HF
RN RS, B HENHIRT ERE SAR E@0m, EIRENAER.



