
Signal Characteristics



Signal Characterization

• A signal is the temporal variation of a physical variable’s magnitude as 
represented by the output of a measurement system.

Input to measurement system Output of measurement system
Ain Aout



Signal Characterization

• Let us assume for now that the measurement system is perfect, Aout = Ain, 
although we know that, realistically, this can not be so.

• Our goal is to extract as much information as possible from the signal to 
understand thoroughly the physical process being investigated.

• To start, we first must understand the types of signals and then how we can
determine the ‘measures’ of the physical process.

• First, let us consider some ‘real world’ examples.

• Typical information includes the relations between amplitude, time and frequency.







Figure 11.2

Signal Classifications

• A deterministic signal is predictable in time or space.

• When is a signal periodic? 



Figure 11.3

• A nondeterministic signal is random and not predictable in time or space.

Signal Classifications

• For some nondeterministic signals, various statistical parameters are 
predictable to within a certain confidence.



Classify the Following Signals



Figure 11.1

The Ensemble

• An ensemble is a 
collection of time history 
records.

• When the ensemble-
averaged values of a 
random signal equal the 
corresponding average 
values computed over time 
for an arbitrary, single time 
history in the ensemble, 
the signal is ergodic.



In Class Example
time(s) x1 x2 x3 x4 x5

1 2 4 3 1 5

2 1 1 5 2 3

3 2 3 4 9 9

4 3 3 5 5 1

5 4 4 4 7 2



Figure 11.7

Signals can be Conditioned
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