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ABSTRACT 

This work deals with the use of dedicated filters for cross-spectrum estimation. 

Basically, the ML cross-spectral estimator can be obtained as the natural extension of the 
Normalized Maximurn Likelihood procedure, reported previously by the authors, te the measu
rement of cross-power density for two data registers x(n) and y(nl. 

As an important improvement in present cross-spectrum estimation, the importance of the 
selection of the cross-correlation matrix estimator used as a starting point is included. 

1. INTRODUCTION 

The Maxinum Likelihood cross-power apectral 
density estimator is derived from the 
explanation of the ML procedure in the one 
channel case as a filter-bank analysis 
procedure. 

From this point of view , an estimation of the 
power leve! of a single channel x(n) at 
frequency w

0 
is obtained from the power of the 

output of a bandpass filter centered at 
frequency w

0 
/1/ • 

Fig. l. Diagram of a ML filter in the 
one channel case. 

Fig. 1 depicts the diagram of an ML filter 
centered at frequency w

0 
with impulsional 

response represented by the vector !x and 
whose design can be summarized as follows: 

Objective: Minimize Pe=E!ex
2
(n)l= 

=A TR A (1) 
-x =xx-x 

T 
Constraint: !x • ..§_=1 

where .§_ is the steering vector 

(2) 
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ST= [l,exp(-jw ), ••• ,exp(-jQw ) [ 
- o o 

(3) 

J;xx""E [! !? 1 is the data autocorrelation 

matrix and ~ x(n),x(n-1),1 ••••• ,x(n-Q) is the 
data vector. 

By minimizing 
constraint (2) 
solu tion for A : 

A -x 

-x 
R -ls =-
~1';--:y~ 
-=XX -

objective (1) subject to 
we obtain the following 

(4) 

The resulting power-level estímate of signal 
x(n), P (w), is obtained by replacing (4) in 
the exp~esion (1) , 

P (w) = -------- (5) 
x STR -15 

-=XX -

In order to provide a spectral density 
estimation, we need · to compute the effective 
bandwidth of the filter. As can be seen in /2/ 
and /3/, assuming that S (w) is approximately 
flat over the filter ban1fwidth, the following 
expression for the spectral density estímate 
§ (w) is finally obtained: 

X 

S (w) 
X 

(6) 

It is important in order to explain the 
resulting performance that (6) can be viewed 
as a signa! to noise ratio, as can be seen in 
/2/. 

Once we have explained how ML procedure works 
in the one channe;l case, in section 2 we 








