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Fig.2 Flow chart of moving target detection and motion

parameter estimation
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Fig.10 Analysis of noise resistance of EMD-RSPWVD algorithm

E 11(b) & Radarsat—1 B 52 7] 9 B 95 48 5 — Ik
A 2 R 48 45 5, & 20 HE T AE 3 X 3R 3 H bk i 7R
(O e 2 =T v vy N a1 25 N S R A /LK)
S0 A N 1 T e R e ST R DA LI £ VAL
M BB A3 20 W7 245 SR vh 238 B S H0m AR Ak R R
ikiz Zh M H ARz sh gl . K 11(c) & T
WV D S B33 B 45 5, 1T L ] o B2 B 380
554k H2 H bR 2tk 55 A Bl — 25 R 0 43 4k, Pl g
S SR R, B 11(d) &R T
EMD-RSPW VD 57k 1) i 451 43 1 25 5%, 1 b B bR 43
T B SR A P R LA 3K B R WVD Bk — R 1 8K
ST ELAT HE B A3t (9 A7 A Rl B 2 3 EMD-
RSPWVD 5k R A7 A BT MM o Tian 55 1) [F] — %k

#£3 Radarsat-1HIERZZSH

Table 3 System parameters for Radarsat-1 data
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Table 4 Radarsat-1 real data motion parameter

estimation results
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Fig. 11 Radarsat-1 real data RDA imaging results and time-frequency analysis correlation results
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Simulation Analysis and Application of SAR Target Motion
Parameters based on EMD-RSPWYVD Algorithm

Pan Fangbo'?, Chen Kunshan'
(1.State Key Laboratory of Remote Sensing Science , Institute of Remote Sensing and Digital Earth.,
Chinese Academy of Sciences, Beijing 100101, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: When processing multi—-component SAR moving target echo data by traditional time—{requency analy-
sis method, there is serious cross—term influence and poor time-frequency clustering. A new time—frequency
analysis algorithm named EMD-RSPW VD is proposed. It combines the improved Empirical Mode Decomposi-
tion (EMD) algorithm and Reassigned Smoothing Pseudo-Wigner-Ville Distribution (RSPWVD) algorithm.
The improved EMD algorithm is used to decompose the multi—component SAR moving target echo signal into
independent signal components. Then the time—frequency analysis of independent components which based on
RSPWVD algorithm is performed to eliminate cross—terms and obtain high time-frequency resolution. Finally,
simulated echo data and real echo data are used to analyze the performance of this algorithm for multi-compo-
nent SAR motion echo data. The results show that the algorithm has good anti—noise ability, moving target de-
tection ability and high—precision motion parameter estimation performance.

Key words: EMD algorithm ; RSPW VD algorithm ; Moving target; Motion parameter



