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ST FHACLAER LR B 43 5 B ik Ik 5 4 2 7 (Noncircular complex fast independent component
analysis, nc-FastICA) x5 8] m K42 F 418, S m AR =k F ik B %42 5 & /18 # (Zero/ constant
modulus, ZCM)HF MR B A RKF r ik RETRTRRETH 2. G ALEREAN, EREZ
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Iterative Projection Algorithm to Separate Garbled Secondary Surveillance Radar Replies

Liu Lei, Zhang Yu, Tang Bo
(504 Research Office, Electronic Engineering Institute, Hefei, 230037, China)

Abstract; To overcome the problem of decoding errors of secondary surveillance radar (SSR) due to the
phenomenon of garble, an iterative projection algorithm for separating the garbled replies is proposed.
Firstly, a signal model for the garbled replies is established in which the influence factors such as antenna
structure, residual carrier frequency and so on are taken a full consideration, and an optimization model
with double matrix variables is proposed based on the maximum likelihood estimation of the unknown
variable in the model. Then, the initial value of replies is estimated by the algorithm of noncircular com-
plex fast independent component analysis (nc-FastICA). And then, the iterative projection algorithm
based on the zero/constant modulus (ZCM) property of SSR replies is proposed to separate garbled SSR
replies. Numerical simulations show that the proposed method can separate multiple replies accurately in
the complex environment such as shorter distance of the transponders and inaccuracy in the antenna and
so on, and it outperforms the algorithm of nc-FastICA obviously in the separation performance.

Key words: secondary surveillance radar (SSR) ; blind signal separation (BSS); garbled replies; iterative

projection
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