3.8 Vector Transformations

Just like for the scalar case.... o = g(0)
If you know CRLB, you can find CRLB,

CRLB, :{89(0)} 1-1(p) [ﬁg(ﬁ)}
00 00
\ CRLB on 0
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Jacobian Matri>j
{ (see p. 46)

Example: Usually can estimate Range (R) and Bearing (¢) directly
But might really want emitter (X, y)




Example of Vector Transform

Can estimate Range (R) and Bearing (¢) directly
But might really want emitter location (X, Y,.)
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3.9 CRLB for General Gaussian Case

In Sect. 3.5 we saw the CRLB for “signal + AWGN”

For that case we saw: mﬂi sic Signal wi
The PDF' s parameter-dependence Scalar Deterministic Parameter

showed up only in the mean of the PDF

Now generalizeto the casewhere:  [x ~ N(u(0),C(0))
e Datais still Gaussian, but
» Parameter-Dependence not restricted to Mean
* Noise not restricted to White... Cov not necessarily diagonal

One way to get thiscase: “signal + AGN”

Random Gaussian Signal w/ %hite Noise

V ector Deterministic Parameter




For this case the FIM is given by: (See Appendix 3c)

—

10)] ; = ﬁ‘g’)} 1(){5(;‘;‘”} Et {cl(e) aac“” 1()ac(‘”}

7
?
Varlablllty of Mean
wrt parameters

This shows the impact of signal model assumptions

 deterministic signal + AGN " Ex. Cov. uss avarage
» random Gaussian signal + AGN | overonly noise

TN
Est. Cov. uses average
over signal & noise/




Gen. Gauss. Ex.: Time-Difference-of-Arrival
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X,(1) = S(t) + W, (t :
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How to model the signal?
e Case #1: S(t) is zero-mean, WSS, Gauss. Process—_ Passive Sonar

e Case #2: §(t) is a deterministic signal | Radar/Comm Location |
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Comments on General Gaussian CRLB

It isinteresting to note that for any given problem you may find
each case used in the literature!!!

For example for the TDOA/FDOA estimation problem:

o Case #1 used by M. Wax in |[EEE Trans. Info Theory, Sept. 1982
e Case#2 used by S. Steinin IEEE Trans. Sgnal Proc., Aug. 1993

See also differences in the book’ s examples

We’ll skip Section 3.10 and leave it as a reading assignment
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