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! Cramer Rao Lower Bound(CRLB)
2 Swerling Model



A s wlie g (Bolo dlorws t ol (5o 10l 0 diunnS Glalos Wiz — 3B Jruud 3 eoliswl b o398 oo g5 pw

2n &S ez I glaler wiz 4l e dgpglee (58 L 0gl e
gpngTmlojﬁJtiw)'lé%l)b‘mb@Mh

g (g0 035 (e Jol e
Ay g od ol T )|..\.5.c %) )“ solatal b () 41.'>).a

g g0 005 (e 5 D)0

1
Ay = —————argmax{|DPTy[x(n) ,w,7]|} )

T M (tA)M-?
9 0l ul?:...:‘ T )L.\.Q.A (\?) )‘ oolauw! L> a)l)’y) (Y 4.1>)A

g g0 00 (eSS ) D yg0d (-1
1
Gy 1=———— %
-1 = O D)1 (a2

argmax{|DPTy_1[x(n)exp(—j(@y(nA)"),w, 7]}  (v1)

A ol jo aSul b oools dalol @y a4y o, B 1y Jlg,y ol

i = argmnx{lDPTl [x(n]l L
w

M
e 83D (—j( Z B (AW, :r] I
=2 (YY)

:b}.’b 0% u.:.o?b 1) Sygeds g (Y 4.1>).A
N-1 M
G = phase( ) xMexp{—j( ) Gu@O™} OV
n=0 m=1

139 g0 00) (S gy O jgod I)Aj (F al> 0
N-1 M

1
Ay =5 D xmexp(—i( ) amnd)™)

=~ )

n=0 m=0

Sygeds |y el 00 e B (0 Al

1y par JUiSans s 5 00l LS5 B() = TM_( iy (nA)™

JuSw Caled 5o 5 00,5 o5 (8L, JUSw 5l s slusle

x'(M) =x() — 09 (oo ool lis x'(n) L ol canny

08,8 g JUiSw Jolis X' (1) oy 23al JUS . A;/0
sl oz JiSws 0ailadly g Sloal ) iS5l slasST

| o yuoxs 6)bT Jodes -0
Bomle st ceiS bl Jlbos 4 s onl e
oS Zuwl p3Y oz JUSs (g5luil sl sl ez ally (o
dod glp ) e (Vo-YF) Llg, & axg L1, o] o)les oo
a5 ol oals oole lid dees 0 e LK sl gl b
L))J‘)J od.‘\]a.f ).)9.) 9 dLL&b‘ JL&M r:‘}} )50 )| LS"JL’ MSE

S92 2aly3 Wy ;5 (598 ilS )3 adlge (sl,ls DPTy o8] ol
» (“L?d‘ j‘ olus 6‘ﬁ 2 A.Iaa.‘) MBSJL Fp d Azy L
sl 18 wbay eesd

Iwol = M! (&)~ [ay | < => an
T A N e S
sl 8 5 Ll VG ekl @
lawl < T 00)
D o slatwl 5 eaeld I T Gl gl [A] Gubs
X forM=2and M =3

M
N

M+2

T= Q19

for M >4
Glp Y 00cld 5l oolawl b a5 canl oals ools oLas [A] o

2l (OF) 5 () jo oals Bye Slas g0 5l oolatwl b yles oo
Oleeds 03 (puedd 1) glalas diz 5B L JlSw glabos v
Iy dw az o 3l Glaes wi 5B L LS S 56 olps o

1) eeBS p Oygods (g o0

N s o
* e . 9 N
08 (peBS y5 ygo a Az g ools JIF T=2 a>pe ol o
D9 50
1
Gy DPT. IS
% = 3Gy T UPPHL ), w el o
¥ als o
4 ‘ . N
D9l (0 035 eSSy Dygo &g g odld 8 T =
R 1
%= @y~

argmax{|DPT,[y(n) exp(—j d3(nA)3),w, ]|} OA)
w

:Y‘ :\J.#J.o
13958 03] (eSS ) Dypeds By Sole )
a; = argmax{|DPT;[y(n) exp(—j(@,(nd)?
w

+ as(na)*), w,tll} 09

oozl 'y 41,98 oo 5l Olgior Byl mas 5l
—05 9 sl ) s 8 dgue gl Allie (pl o 0
B 40,99 ol 50 sl Cawsdy lake g 0d eolizul rQy‘..él)
ool 418 S a5 o gudly —(ygise wiyeNl adsl uas lsiea

oo JUSw Bio cya ol a 595l —F

Obe do o s al> o o JUSKw Bds ;65 1w (ol o

! Fast Fourier Transform (FFT)
2 Newton-Raphson
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Abstract

In this paper, a method is provided for suppressing FM noise jammer signal with
polynomial-phase in pulsed radar based on the discrete polynomial-phase transform. In the first
step, DPT transform is used to estimate polynomial-phase coefficients and amplitude of jammer
signal. In the second step, the jammer signal has been reconstructed using the estimated
amplitude and phase of the jammer signal, Then, jamming is suppressed efficiently by
subtracting the reconstructed jammer signal from the received signal. Mean square error and
CRLB for polynomial coefficients and amplitude of jammer signal in presence of combined
target signals and the receiver noise, are calculated theoretically for the case of linear frequency
modulation, and then are compared with simulations. The detection performance of the
proposed method is also shown.

Keywords: FM Noise, Jamming, Discrete Polynomial- Phase Transform, Mean Square
Error
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