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Abstract: The illuminators of passive radar based civil communication signals are densely distributed. As a
result, the co-channel illuminator always interferes with the primary and reference channels, resulting in poor
detection performance. To solve the aforementioned problem, an improved signal processing flow with co-
channel interference suppression is proposed in this paper. First, signals from all channels were processed
jointly. The direct-path wave of each illuminator was estimated using the multi-channel blind deconvolution
algorithm. Then, the direct-path wave of the primary illuminator was identified as the reference signal by
applying the difference in the proportion of the primary illuminator signal energy among channels. Then, the
clutter of each illuminator in the primary channel was suppressed by utilizing each of the above estimated
signals. Finally, the residual signal, after cancellation, was used to compute the cross-ambiguity functions with
the identified direct-path wave of the primary illuminator for target detection. The improved flow can promote
the cancellation ratio and reduce the bottom noise of the cross-ambiguity function and missed alarm. Co-

channel interference can be effectively suppressed using the improved processing flow without changing the
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radar system’s hardware. The validity of the proposed method were confirmed by the results of the simulation

and experiment.

Key words: Passive radar; Civil communication signal; Co-channel interference suppression; Joint processing;

Multi-channel blind deconvolution
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SRR Ko (n) iR R (20)

(n+ hiy)

Hﬁ'i@_ﬁ%}ﬁ ky(hi)g (n + hlg) A K(?hi;i) (n)

k (hl)‘rp(n) ky(hl),p<n + hLP)

8J N
s = B[ Ky (0
+Q(y00—m(M)+@(m]m@%_MT}@m
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i R 1) R R SO B, R B LA BE A
[%(Batch Gradient Descent, BGD) 53 &1 T
F% (gradient descent with momentum)AH45 & 5
FOHATIEARAE . SO IOERN W (k= 0,1,
L — 1)HEATEERT, THER B FENLIE e A3
Hbatchsize [ 7] 7 76 3 A4 2 AN B LE WS 5 W)
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; (h)
J Zhie{ql)‘l?“““]batchsize} y (n)

A [lly (n) = @ () 3]
P
+7§;[E(ﬁ(nﬂ-—ﬂ2 (33)
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t
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vl =Y (1 S L S )
i=1
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AT BT A B E 3 R & s SR (55
PARAE R 5E SR EIA P, (5 S IR2AE 5 IE3HE
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FEE2 5 S @B ) BIUE S, WEARHEIEN R
SHMHERZER., R[G5 %4 MHz, RAEEE
10 MHz, A EREK80.02 s. 3iBIEEWEE S 5 W

¥R BK0.01, JEWEARKEE350, H—1bsrBE
Emwfﬁiﬁwﬂo

El3(a), EI3(b)AERGHAT. E3EERFSS
MEFIRMMHSAE. BERERABIEERGES 53
SRS BB IR T AR 15 e K 1 BH A G R
K HTF3EERESYNMESENERIRS, ALl

Fo—Fd, HFREBEWAEEEEEA30 dB. 5355 %I‘Eﬂi@ﬁ*%m?éﬁ, B3 I Bk U
g3 s AL 48 0 U5 TR A A 5 AR BRI DL R AL 52 MEESHRERR, FEaiakE. 28K
TARREAT HARAIN,  H o e e ok v 2458 A — A i B, FiHE TS FEEEERE. fHiE 52,
/N7 (Normalized LMS, NLMS) 5%k, SHEZ$ EHE SIS TIMESEL. TSR Eik
* 1 ZBEERENEESE
Tab. 1 Algorithm procedure of multi-channel blind deconvolution
2#: k,batchsize, L, 3, b, h, 1
a‘}]yﬁﬂ: WO: I7 Wk: O(k: 1727"'7L7 1)7 ( ): w(n)vle =0
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(4) FHiy (n Z Wiz (n—k
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(5) HII llﬁ(;é(ﬁ)ini%ﬂ%%l%ﬁ/}@i)ﬁ/uﬁiﬁ%o
% 2 TBEIFERESRSY
Tab. 2 Signal component of primary channel 1
B9
1558
S HiEM 2171 2152 2123 3 H AR 55 H 52
i 2 (us) 0.1 0.3 1.6 2.1 46.1 59.1
EEr _
W AE (dB) -0.41 ~19.53 -28.29 -35.09 -33.15 -43.10
o i 2 (us) 0 0.7 1.2 2.4 19.9
TR IR B
W AE (dB) -3.10 -19.27 —20.57 -29.79 -33.98
I 4E 0 0.5 1.7 2.6
RIS AL ()
W (dB) -2.55 ~18.63 -21.75 -33.31
% 3 T@EHEWES RS
Tab. 3 Signal component of primary channel 2
EREII %
B8
24 BIAD EZ 2152 2153 5k HAR1 95 H 2
A E (1) 0.1 0.8 1.6 2.2 46.1 59.1
F 4RI _
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i ZE (s 0 0.3 1.5 2.4
TR NI ()
Mg fE (dB) -3.28 ~19.99 -23.13 ~36.34
£ 0 0.5 1.8 2.3
AR A s)
g £ (dB) ~2.56 ~19.58 ~25.93 ~30.22
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