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Target detection performance analysis of single illumination and
triple observation passive radar

ZHOU Jianwei'?, LI Daojing', HU Xuan'~?
(1 National Key Lab of Microwave Imaging Technology, Institute of Electronics, Chinese Academy of Sciences,
Betjing 100190, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract This work discusses the main problem and system loss in the aerial target detection
system of omnidirectional passive radar. For the operation modes of radar system in SISO ( single
illumination and single observation) and in SITO (single illumination and triple observations) , the
detection ranges and measurement accuracies are analyzed under the condition that the numbers of
array elements are the same. The target velocity expression is derived in SITO, and the accuracy of
target velocity measurement is also discussed. The results show that SISO and SITO have about the
same covering areas under certain conditions. Fortunately, SITO has the characteristics of high plane
positioning accuracy, target velocity solvability, and low level of difficulty in technical
implementation.
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measurement accuracy
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Fig.1 Geometry of passive radar system of SISO
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Fig.2 Layout of passive radar system of SISO
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Table 1 Related parameters of single illuminator and single observer system
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Table 2 Measurement accuracy simulation results of

target location in SISO
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Table 3 Measurement accuracy simulation results of target location in SITO
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Table 4 Measurement accuracy simulation results of target velocity in SITO

H#r Msa/(°) v,/ (m/s) v,/ (m/s) vy/ (m/s) v,/ (m/s) v,/ (m/s) dv,/(w/s)  dv,/(m/s)  do/(w/s)
-30.50 -49.35 -30.50 0 -50
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27.03 -9.04 12. 02 100 0
©® 9.8 1.07 1.19 6. 84
-53.61 -105. 87 -84.07 100 -50
24.74 2.69 40. 88 0 -50
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e PRERFEARBEFE[J]. BARTEIR, 2005, 27(4) : 19-22.
4 4 BEI':' (2] ZRzifh. SMmSIRTE Ik B bR e 5 ERER T s (D], 7

BT HCE G 5 B AN SR TR A H RS 2
Iz BRI GE, A SO R e 32 22 (a8 K &R 40
PERBARG , [ HF LA BRL YR B3k 1 B — 3l Sy f5i) o) L
2 HARR I BE AT o0 B . DFSR 45 SRR, Y

EJLHEZ92h 30 000 km® | 75 B2 K L 448 7 96
ANBETCIAE DL T, B UR B 5 L R ROk 4 <
5 KR B AR 55 A B S A0 20, BRLJR = 05 B
BEARECHN 3 x4 x 1, %W A5 S A P TEHCN 12,

R s W 7 T RIS RS 4R 8, 1
SEBR B AR RN 2 57 A [ Fsf 1 ] S B0 A A A AR
HP R S e o, A BT O E A T i,
RARKK RN — A EE R,

S 30k
1] FRDR, B, e ST MRS B AR

% PR T RHOR Y, 2012,

[3] WangY S, Bao Q L, Wang D H, et al. An experimental
study of passive bistatic radar using uncooperative radar as a
transmitter [ J ]. IEEE Geoscience and Remote Sensing
Letters, 2015, 12(9); 1 868-1 872.

[47 Colone F, Cardinali R, Lombardo P, et al. Space-time
constant modulus algorithm for multipath removal on the
reference signal exploited by passive bistatic radar[ J]. IET
Radar, Sonar & Navigation, 2009, 3(3) : 253-264.

[57] Baczyk M K, Malanowski M. Decoding and reconstruction of
reference DVB-T signal in passive radar systems[ C] // The
11th International Radar Symposium ( IRS ), Vilnius,
Lithuania, 2010, 14.

[6] O’Hagan D W, Kuschel H, Heckenbach J, et al. Signal
reconstruction as an effective means of detecting targets in a
DAB-based PBR [ C ] // International Radar Symposium,
Vilnius, Lithuania, 2010, 48-51.

(7] sk, BOBkIm. JCURTE KA b Y LA B4 B0 2 [T ]



430

Hh I RL B R 4

034 %

[10]

[11]

[12]

[13]

IRARL AR, 2013, 35(3) .74-77.

A, R MR EBMIE S HERES AD REEN R
SYMELCT /7 58 DU S il 388 SRR AR BRI £, #E T, 2015,
100-103.

AR, UHF 3 B G A F S AL (D], db
5 P E R RS , 2013.

i, BAE, mk, S SR S R A TG TR
AHCEAMLTR IR R[], TRk, 2014, 3(6) :675-
683.

AT, B AL IR R A S S (R SRR R T i )
EWFEID]. dbat bRt T kA, 2014.

K, SR, bR e, 2. —Fh i A A1 i SR TR A
Pl H ARSI L[ T]. iF 51 B a4, 2013,
35(3) :581-588.

AT, X, FER, . BRI LZ 3 H AR R

[14]

[15]

[16]

[17]

[18]

PROEEARL M. AL5T 6B Tl th pidt, 2014.

Joachim Ender. A compressive sensing approach to the fusion
of PCL sensors[ C] // The second International Workshop on
Compressed Sensing appllied to Radar ( CoSeRa 2013 ),
Bonn, Germany, 2013 100-110.

RRUEST, IR, — bR T £ e S R DL JC 14 R 40 e S DR
WIREN 7 [J]. FEak2l, 2014, 3(6) :727-730.
BRtkie, Dt R. ARG PR B S [ M ]
Jemt: Bleg i, 2009.

Van Trees H L. Optimum array processing: Part IV of
detection, estimation, and modulation theory [ M ]. New
York: John Wiley & Sons, Inc, 2002.

Merrill T, Skolin. s FMF[ M1 L%, Mg, %% dt
50 Tk R, 2003.



