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Simulation of Noise-constant False Alarm
Rate Detection Based on ADS

ZHANG Li, WEI Gao, ZHAO Huifang
(School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The constant false alarm rate (CFAR) detection of radar’s signals plays an important role in radar signal pro-
cessing. Firstly. this paper describes the theories and properties of two kinds of basic detectors, as well as the technolo-
gy of CFAR related to real noise condition. Based on this, a spaceborne radar receiver model was built using ADS to
simulate the working condition of radar echo when passing. and through Monte-Carlo simulation, its output signal was
detected with CFAR technology. Finally, the more accurate detection figures, which can be references for further study
on radar system, were given and analyzed.

Keywords: radar; signal detection; noise-constant false alarm rate; Monte-Carlo simulation

0 e , ADS

B 1 [3]

[1] ; . ’

’ ' p(x) = O%exp(xz/Zaz) @D

. o o X
o ’ UT?
1) v 1) Pfa
* :2008—07—03
863

(1984—>, . , : s o



29

e 286
- 7 2 B ol ; J -
P = JL Lexp(at/ (26 dr = Pi= X sy A= e 6
exp(U%/(26°)) (2) : P oo
(2) ) ’ 0.8r
0.7F /
U’I‘ ’ . s Pra 0.6} /
Q7054 /
o 04t  /
POE /
’ ’ 021 — S
P,. o1 |-
i 0 6 8 10 12 14 16 18
A 10 SNR/dB
. . i 2
p() = Lexp (— & ;ZA'ﬂO(If?) (3) 0
’ o (n=20,m=17) .
:10 o L
. Ur )
P,
Pd:J" po()de = , ,
Ip
J Loxp (— LA Ay g @ ’
Up o 20‘ o ’
(4) s °
( 0o ) D
T || sk SLEER 48
(P,,Py,SNR) ) _—fﬁ)\ {}?t}{?ﬁ Ko e Sk ZER 2% H,
1 R 2 .Y
: "
0.9}
) 0.8}
0.7
0.6}
aJ0.5F
o 0.4r _ 3 CFAR
0.3} P.=10"
s 0.2} —=-P,=10"
01 ol {)“:1.0 (constant false alarm rate, CFAR) R
0 2 46 8 10 12 14 16 18
R SNR/B 3 .
1 2}’)’1 1)
0 2m
Z, T
( 771) ° ’ ’ D [}
1.5 «/Zm (n °
N CFAR
, (2)
Po=> — " pi(l—p)7 (5
Z A D) Ur = o 4/2InPy, €
D) o o

/1: \/7’[/20’9



3 : ADS

« 287 -

Uy = 24 /InP, /x

M s

(8)
(8)

(& ,

T=2./InP.,"'/n

CFAR ,

9

.Divito

Moretti s

—2m

Pfﬂ: 1+ (10)

Zm[c _ ((‘ _ 1)e*(2m+1):|
oL — 7'['/49 ’
(10) ) o

o

Q——b>ﬂ

P3 RxAntTempK

N | >

BPF_ButterworthTimed ~ GainRF

Num=1 g5 RxImgFilter RxLNA
RIn=RIn Loss=0.0
TempK=RX_AntTemp FCenter=RF_Freq

PassBandwidth=RF_BW

NoiseFigure=RX_NF
GCType=TOI
TOlout=dbmtow(TOTout)

|
=2
(=3

|
o
[}

dBm(N2)
b
f=]

-100
-110
-120
-130,

0.0 1.0E4 2.0E4 3.0E4 4.0E4 5.0{54 3.0E4 7.0E4 8.0E4 9.0E4 1.0E5 1.1ES
ndex

5 ADS
3.2

&

BPF_ButterworthTimed
Rx_IF_Filter

Loss=0.0
FCenter=IF_Freq1

RxDofvnConverter PassBandwidth=1.5*IF_BW

N_Tones

N1

TStep=Tstep
Frequencyl=RF_Freq-IF_Freql

CFAR °
s Pfa =
. m =16, (10) P, =10
= 20, m

300 , 0

) ADS

ADS

),

x >l
N d
RF Ny
Port
BPF_ButterworthTimed GainRF P2
Rx_IF_Filterl RxAGC Num=2
Loss=0.0 ROut=ROut

FCenter=IF_Freq2 Gain=dbpolar(RX_Gain-G1,0)
PassBandwidth=IF_BW NoiseFigure=RX_NF

=5

RxDownfonverterl
Type=Rifminus LO

N_Tones
N2

TStep=Tstep

Frequency 1=IF_Freql-IF_Freq2

0.98
0.97r
0.96f
0.95F
270.94fF
0.93r
0.92r
091

0.90 . L . . .
13.9 14.0 14.1 142 14.3 14.4 145 14.6
SNR/dB

6 ADS



« 288 29
0.9 0.98
0.97F 4
0.961 ’
7dB 0.9sf
270.94f
T 093} )
0.92r . °
0911 ADS
0.90
70 72 74 76 78 80 82
° SNR/dB ’ °
6 7 ADS s
7 ,
2 .
b o
0.9 (1] , . [(M].
13.2dB  5dB; ADS » 2002.
[2] Merrill T Skolnik. Radar handbook[ M. Second E-
b
dition, s s N
0.9 13.9dB 7.2dB, 2
,2004
0. 7dB 2.2dB, )
(3] , . .
CFAR , [yl . 2007, 33(7): 4—5.
’ ° [4] David K Barton. Radar system analysis and model-
CFAR ing[ M]. )
. y s , 2007.
CFAR . [5] ) , .
[(M]. . 1999.
S U N S S S U S S U S U N S U U S
284 4.0
( ) 30
, 2.0
> 1.0
, 4053 3 & 0.0
E-1.0
. -2.0
-3.0
’ o g
0.0 02 04 06 08 1.0 1.2
2 ’ s t/s
. i 6
o b
3
s [1] Thomas E H. MAGSONDE: A device for making
angular measurements on spinning projectiles with
, . 6 magnetic sensors R]. ADA386941,2000.
[2] LI Shizhong, LI Yun. On-board measurement
technique of flight attitude with magnetic sensor
b
) [C]// The 7th International Symposium on Test
G o and Measurement, 2007 :940—942,
A1)
' ’ [3] : . (™.

,1995.



