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Radar detection capability analysis and simulation in

complicated electromagnetic environment

LIU Ji-bin GUAN Xiang-chen LU Jian-wei ZHANG Yi
CPLA Air Denfense Forces Command Academy Zhengzhou 450052 China

Abstract  Radar equation and its parameters are summarized in ideal environment. Then active jamming equation
passive jamming equation mnoise equation and their parameters are analyzed and frequency spectrum coefficient is
deduced in detail. On this basis the equation of SJR is provided in complicated electromagnetic environment. At last
radar detection probability in one scan and self-defence distance is deduced by use of the SJR. Moreover the method

of object captured is provided. The application shows that the model has some currency correctness simpleness and

practicability .
Key words  electromagnetic environment jam signal to jamming ratio SJR  detection probability self-defence
distance
2 2
2006-07-06
2006YJS-05
1976 - 1966 —

1966 — 1979 -


Absent Image
File: 0


143

5
2
2.1
1-3
p 2 1% 2
p. - .G,G F, a3 " a oA |
47 "R L,
P, G, G, G =G F o F
@ o RCS A R
L,
1 RCS
RCS -3
_ o BT o | I
o = dx lim Ry = 4w Im B 2
E Vim H Alm  E
Vim H Alm R
RCS Marcum  Swerling
Swerling
. Swerling
@
@
©)
N6 @
@
@ @
RCS
1 2 Swerling RCS
0 =— oylnx 3
x 01 c RCS m® o, RCS m’.
34  Swerling
26/0y = Inx + In 1 + 20/0, 4
2
CFAR
2.2
3
PG F, o GAF; o k, 5

’e 4r PR,



144 2008
P G; Fy a 7
ke Rji
L I
o =a GF:a =GF a R =R 6
1
_ LT - 2
ke_zmcf+f,-j§.|Hf|df 7
e fi G f Hf
14
Cf =——exp - f-fF 8
erﬂ J r e
/. B, =/ 2xf,
2B,
kgz?/exp—n'ﬁ—f,z/l?f 9
Br kg 9
2B,
kesz k.—0.
2
7
7]' = 10
7,=0.5.
2.3
_ PGF, a GF, a Ao, "
” 47 *R}L
L gy
o, = 0.2131* N 12
N U
1
2.4
0 o . o
P, = o> = KT,B,F, 13
K=1.38x10""J/K T, =290K B, F

0~ 15dB.



145

5
3
3.1
P
SIR = 5 5 14
> PJF, + >, P,/F, +P,
“ n
> F;
F]P
I S. L. Johnston 1974 !
F=1]]|F 15
i=1
F; l
- - 3dB ~ 5dB  MTI
1dB ~ 2dB
14 P, =0 P, =0
P PGGF o« F* a A’
SJR: r.s: Itrgta ra4(7 16
P, 47 *KT,B,F,L.R
3.2
2
SJR P, P,
Pl — P}/ 1+SJR 17
SJR SNR dB
i
P, = e 18
- 0 U, P,=10"°
3.3
P,=0.1
P,<0.5 0 P,>0.9 >
Pd
1 P,<0.5
2 0.5<P,<0.9 01 <P,
3 P,>0.9
3.4
E k<sm
.m k k=1.5V/m.

m=4 k=3



146 2008 5

4
PGGF o F* a A*
\/ ttrtara U 19

4x °L, logl -1 [ D) PuF, + > PF, +P,]

p g

HLA
P, =300kW G, = G, =25dB A = 120cm F, = 3.5 L, = 1dB
F>a =F a =1 B =200kHz o =2’
P, = 121kW G/- = SdB L/ = 4dB Bj = 295GHZ Rji = 4()0km
1 2
1
km 50 70 100 150 180
0.9964 0.9864 0.9449 0.7543 0.5643
Y Y Y Y N
0.0118 0.0001 5.02e-6 1.42 -6 1.12 -6
N N N N N
2
1 0.3 0.5 0.7
> ? 14 km 35.432 30.559 25.719
2 12 17
3
4 9
5
M . 2004

Wang G Y Wang L D. Radar Electronic Warfare System Mathematical Simulation and Evaluation M . Beijing National Defence
Industry Press 2004.

M. 1995.



5 147

Liang T W. The Aerial Defence Missile Fuze Design and Simulation Technology M . Beijing Astronautics Press 1995.
Skolnik Merrill I. Radar Handbook 2nd Edition M . New York McGraw-Hill Publishing Company 1990.
Mitra Sajit K. Digital Signal Processing A Computer-Based Approach 2nd Edition M . New York McGraw-Hill Publishing
Company 2001.
5 . J. 2002 30 3 46-49.
Yuan Q L Tan S X. A method of establishing model of radar detection probability J . Modern Defence Technology 2002 30 3
46 -49.

AN T R e e v L e g v e v e v e P v P L v PR g e L e e M e N N M U e U e e m i e W

141

. J. 2004 16 6 1181 - 1186.
BaH X Zhao Z G Yang F et al. Fussy adaptive tracking algorithm for maneuvering target J . Journal of System Simulation
2004 16 6 1181 - 1186.
2 . M . 1991.
Zhou HR Jing Z L. Wang P D.Tracking of Maneuvering Targets M . Beijing The National Defence Industrial Press 1991.
3 LiXR Jilkov VP. A survey of maneuvering target tracking Dynamic models C //Signal and Data Processing of Small Targets
SPIE Vol. 4048 2000 212 - 236.
4 . STF “ ? J. 2006 34 6 981 -984.
Fan X J LiuF QinY et al. Current statistic model and adaptive tracking algorithm based on strong tracking filter J . Chinese
Journal of Electronics 2006 34 6 981 - 984.
5 . M . 2000.
Zhou DH Ye Y Z. Modemn Fault Diagnosis and Tolerance-fault Control M . Beijing Tsinghua Univ Press 2000.
6 . D . 2003.
Liu G. Research of multi-target tracking algorithm and its realization D .Ph.D. Dissertation Northwestern Polytechnical Univ.
Xian Shanxi China 2003.

7 . I 2003 25 7 33-35.
Wang ' Feng X X Li HY. A novel adaptive filtering algorithm J . Modern Radar 2003 25 7 33-35.
8 I 2002 21 3 17-20.

XuY Jin Y H YangR J. Method of IMM target tracking based on STF J . Journal of Transducer Technology 2002 21 3 17 -
20.





