Ergodic Random Process

How to estimate parameter of the random process from
measurement data?

Time average of random process X(t)

1
X=lHm— | x(t)dt
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Expected value E[X(?)] ,also called ensemble average

Ergodic random process 1s a stationary process in which every
sample function exhibits the same statistical behaviour as
ensemble

It 1s possible to determine the statistical behaviour of the ensemble
by examining only one sample function



Ergodic Random Process

* For an ergodic random process, mean values and
moments can be determined by time averages.
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e X(t) 1s mean ergodic(or ergodic in the mean) 1f
E[X(®t)]=x



Ergodic Random Process

Example

Random process X (¢) = Acos(wt +0)
A:r.v +1,-1 with equal prob.

®: uniformly distributed between 0 and 2 77
Assume A and @ are independent

X(t) : mean ergodic?
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 Example (cont)
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E[X(t)]= E[Acos(wt+®)]= E[A]E[cos(wt+ O] =0

e X(t) 1s mean ergodic



