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,0,

Number of times ( ) crosses  in 0 to 
An integer valued random variable
Given the complete description of ( ),

can we characterize ,0, ?
This is known as the level crossing problem.
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Poisson model for ,0,

•The threshold level  is high (so that crossing is a rare event)
•Crossing times are mutually independent
• (  ,0, )is a Poisson random variable
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Narrow band and broad band processes
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zero mean, stationary, narrow band,
Gaussian random process
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Peak distribution
Let X(t)= be a random process.

‐Not necessarily Gaussian
‐Not necessarily stationary
‐Not necessarily narrow banded

M(α,0,T)=Number of peaks above level α in the time interval 
0‐T.

What is the PDF of M(α,0,T)?


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Number of peaks in ( ) above the level  in 0 to 
A integer valued random variable
Given the complete description of ( ),
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Suppose we are interested only in peaks (i.e., maxima),
we need to restrict 2  derivative to take negative values.
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Let ( ) be a stationary Gaussian random process with
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,  here is not a function of time .

For =0 further simplifications are possible
If ( ) is nonstationary, the matrix  would be fully populated and

expressions for , differs. This express
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ion can be obtained

by using the approach similar to the one outlined just now.

In this case ,  would be a function of time  and 

evaluation of ,0,  would be more involved.
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Remarks
0 1

( ) is broad banded 0 
( ) is narrow banded 1

0 need not mean that ( ) is broad banded
1 need not mean that ( ) is narrow banded
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Here we get a Gaussian model.
For narrow banded process 1  one gets
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agrees with the result obtained earlier.
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,0,

Time spent by ( ) above the level  in 0 to 
A real valued random variable
Given the complete description of ( ),

can we characterize ,0, ?

,0,
 is called the fractional occupation time
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This takes values in 0 to 1.
The problem on hand consists of characterizing the

fractional occupation time.


Fractional occupation time
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Finding pdf of  ,  is difficult.
Can we find its moments?
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Envelope and phase processes
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