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2. Measurement Model 4. Simulation Results

The PDF of r(t) is

The knowledge about target Consider the simple coherent one- p(r(t),u(t);x) = p,, (r@) [u(®)) p,(uv))  ©) 10 pilot signal are send firstly to
scattering matrix IS essential for transceiver-antenna case and a point the marginal PDF of r(t) is : guarantee the scattering  matrix
adaptecllI and matched polarimetric scatter in the far field. The target P, (F®) | U(®)) estimate efficI:ientIy, thenOI three
target illumination. - - - . b (10) transmitter polarization modes are
The Cramer-Rao bound (CRB) for polarimetric scaftering matrix is, _ exp{r(t) —s®X]"[u® =] Tr(t) —s(t)x]} considered: 1) using fixed transmitter
target scattering matrix estimation is g | HH AV (1) det[ru(t)X] polarization; 2) using the optimal
known to be the function of Svi o Swy The CRBs for the target parameters are transmitter polarization proposed in

transmitter polarization.

To find the optimal transmitter

the received signal of the t-th echo
pulse can be expressed as

decoupled from the clutter parameters.
Hence, the CRB matrix for target

[8]; and 3) using
polarization

the proposed
optimization  method,

polarization for target scattering r(t) = SE(t) +e(t) (2) scattering coefficients remains same AOTP. The methods are compared In
matrix estimation, a suboptimal where &) =[Gt ]T < the whether or not the clutter parameters terms of the experimental mean square
lattice search has to be used In the AL =Vt are known. The transmitter error (MSE) of scattering matrix

current method.

We demonstrate that the mentioned
CRB minimization for target
scattering matrix estimation against

transmitted polarization vector, e(t) Is
the additive
compound Gaussian distribution and
can be written as

clutter vector of

polarization 1s adapted by minimizing
the determinant of the CRB matrix.
This Is equivalent to maximizing the
determinant of the Fisher information

estimate.

MSE

compound Gaussian clutter can be e(t) =Ju(t) x(t) ) matrix (FIM).

achieved Dby simply transmitting After the vectorization transformation, The EIM entri T
several couples of probing pulses the target scattering vector can be i SIS ate I T
with orthogonal polarizations, for Written as n [FOO], 4 ) ) MSEZ‘GAi}MN
example, by transmitting alternately " Re[vec(ST)] _2v+2) ZN: oxH T ox | (1) g

a number of horizontally and X = V+3 = op(p) op(q)

jIm[vec(S")] -
where

D= [[Re[vec(ST)]]T ,[Im[vec(ST)]]T} (12)

Let C Dbe the transmitter polarization

vertically polarized pulses just like
the traditional scheme for directly

Then r(t) can be rewritten as
r(t) =c(t)x+e(t)
Having a total of N echo pulses, we

measuring the target scattering ()

matrix in the absence of clutter.
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The target scattering — matrix Gt 0 Ly, 0 G 0 Lo 0 the determinant of the FIM is modes .“”O!er the  following
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det[F(x)] =

1) CPU: Inter Core 17-6700 3.40 GHz;
2) Memory: 8.00GB,;
3) System: 64bit Windows7,
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polarimetric detection of radar.

The existing transmitter polarization Caw 0 QG 0 G 0 Gy O According to (13), for best target

optimization method aimed at CRB 0 G 0 L 0O Gy 0 G estimation of the scattering matrix, 4) MATLAB R2017a.
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scattering matrix estimation with the o - Lo can be adopted to make x=det(C"C)
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which is computationally Let, Times(s) 3531.869 0.092

{J/\r;attracuvet _ I h ‘ 3. Opti ma.l Transm itter B — [b b ] _ _C-'Hl CHZ o C-’H(N_l)_T(].S)
e present a simpler scheme for . ] VAT e g, e :
transmitter polarization optimization Polarization Design For Note that B oD, 5. Conclusions
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based on CRB minimization. Target Scattering Matrix . + b, — N1 16| | We have demonstrated by both

Estimation

theoretical analyses and simulation
study the requirement of only two
different waveforms with orthogonal
polarizations for CRB minimization-

CT—INC.'HN + C;N CVN — §-||\-|§T\| :1 (17)
It follows that,
., =bgb,byb, —b;b,byb,, (18)

u(t) Is the texture component which Is

of Inverse gamma distribution with
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