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Abstract ;: The Maximum Spectrum Peak Algorithm (MSPA) is commonly used in Space-borne SAR complex data co-
registration. But the algorithm has large computation load and can be interfered with the noise. An improved co-registra-
tion algorithm based on the original MSPA for space-borne SAR complex data is proposed in the paper. It has less com-
putation load and higher accuracy. Chirp-z transform is used to substitute the zero-padded Fast Fourier Transform
(FFT) to get a higher accuracy of spectrum peak as well as to control the computation load on a reasonable level. A
relative threshold is chosen to judge whether the current estimation of shift between the control points is reliable. Based
on the judgment, the control points in different area can choose suitable window length for sub-image cutting adaptive-
ly, so that the computation load can be allotted reasonably. The improved algorithm is validated with two pairs of
complex images, from ASAR and ERS-1/2 respectively. The experiments results show that the new algorithm has
better reliability and lower computation load than the conventional MSPA.
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Fig. 1 SNR matrix surface for different spectrum resolution
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VRS L, 256 Hh s ) T ML e Ot s vk
(RIET K E  FET SHE I AR TEA T A7 4,

P

AR RBET) WX A R B R AT

Twm it SCERE R S ik 3 FR,

= 20
45 g B | : 4 R
%\ —- TS 18 \- A AN
" T PR W S A 4 AWA
Wﬁun\/\in?nh . ) e nr\yr \gr\
5 L VAVA
- /N VY =
e {T‘g 12 —e- [FHE -
Sk " —— it ik
0 2 4 4 g 10 12 14 16 18 J(] 35 10 15 20 25
() ASARE |4 {8 (b) ERS-1/25 5%
ESIRIE S VSR AR ol v e

Fig.5 Window length used by each control point

*3 BMHEEEZESREZFINERTEMEIIE
Tab.3 Comparison of results obtained with the im-

proved algorithm and the original algorithm

ASAR & Fl{% 18 GSLi RS 17 1
SR 13 5

ERS-1/2 Z K% 25 [lerig=RiN 23 2
KRS 19 6

HIPELS AT, AR SCHE Hh A etk 3303 A 7
FhH 2% U K 2 FOE A, T LA AL
Mo B R L, 3R e SRR I AR Ry
A A 1 I A ( ASAR 180 HORTE A R . (]
i, FIHT chirp-z AR MR kb T FET AZ e fi 4 i 4
T RRCR I R i GRAIE T SR, — e R
PIERE KBES A B E . 2 3 ml A, X T P
SR, R AR R A B a1 R 2 T
Sk AR BRI 2 Al TG
PR A T R PR AR ST Y PR s S B

Bx ERS-1/2 B G, TR HE 300k B A 45
RIS TH# 94,124, 144 17#, 194, #4172 01
A AR, A5 FIRS e 0 R S kAT A 3
PeArISRe | 25 M 20T M EA) {0 e 25 M, L2 SR A
K6 fias. 18 6(a) AT 48, I8 6(b) i
B JS AH T R B A 1R Z AR AR TR 22
ERR T RIRMR AR Al WX T IAR T AR,
RFEARIRA L
54

A2 MG C i AL 2R SAR 95 4 B (1 G 2
o W IO fc K AR O R B0k 2 2 B 6] 254

TAE DR BYRE I , AL i R % ) 5
KHE 5% B\ R0 o AR SCHR HH —Fh ek 19

FRFHE P HETE | © 2k T PR R A I v 7 3k
AZAEAM A PERE N M chirp-z 28478 52 &
WA DAL 3 SRR B2 ) ) IF 47 1 18 5 ) 18 0 5
HRAEAG T4 2R B m 5E 1 38 07 2 A ] 42 il A



514

AR A — SO B T8 SAR &2 [R5l KO i 57

69

A% Al B 200 7 KA BE

R,

3 X AN [ ) A2 PG S 06 3 I R E R A 8K
G (R P, DU A S ey 193 B B8R R ]

5] T

£

Bt AF & RO RO =
U4y 2 8 SAR T B3 A0 R 45

i & ESA/ERSIN # 3
I,

L2
T

(@) [

06 07 08 08

(by Ml |-FE AR %

6 ERS-1/2 (& KSR IR 0 T4

Fig. 6  The interferometric results of ERS-1/2 data after accuracy coregistration
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