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REMINDER 1

What is a discrete signal

Continuous Signal

Discrete Signal

?????   Signal

[ ] )2sin( 0 snTfnx π=



REMINDER 2

Types of Signals

Independent

Discrete Continuous
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Discrete Continuous

Discrete
Quantized Discrete Signal

(Digital Signal)
Quantized Signal

Continuous Discrete or Digitized Signal Continuous or Analog Signal
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REMINDER 3

General DSP System

Nearly ALL DSP that you need is contained in this equation
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Mean and Standard Deviation
� Mean

Variance

[ ] ∑∑
−

=

−

=

==
1

0

1

0

11 N

i
i

N

i

x
N

ix
N

µ ( )∫∞→
=

T

T
dttx

T 0

1
limµ

� Variance

� Root Mean Square (quadratic mean)
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Self test: Find the relation between RMS and variance for signals with zero mean
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All continuous formulas  assume that x(t) is zero for t<0 or x(-t)=x(t)



Common variance formulas



Calculating the Mean and Variance



Calculating the Mean and Variance 

Better way (Running Statistics)



Signal to noise ratio

noise ofpower 

signal ofpower =SNR
noise ofpower 

Coefficient of variance

mean

deviation standard=CV



SNR and CV

�Sometimes:  

signal = mean, noise=variance

In these cases
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We want high SNR and low CV



Probability and Statistics
� Statistics describe acquired signal

� Probabilities describes underlying process

Difference is the statistical fluctuations� Difference is the statistical fluctuations

� Typical error is 
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Variance equation again
� Variance of acquired signal:
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� ESTIMATED Variance of underlying process
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Examples of mean and variance
FAST TEST: These signals are discrete or continuous?

What is the domain of these signals? Stationary

nonstationary


