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Analysis Methods for Position-Time Data:
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Why does taking the derivative of 
position-time data seem to amplify 
the noise in a signal?

Why does taking the derivative of 
position-time data seem to amplify 
the noise in a signal?

Low Frequency Signal (f = 1 Hz) High Frequency Noise (f = 10 Hz)

f(t)  = 100 sin(2 p f t) fn(t)  =  1 sin(2 p f t)

f '(t)  =  200 p f cos(2 p f t) f 'n(t)  =  2 p f cos(2 p f t)

f ''(t)  =  -400 p2 f2 sin(2 p f t) f ''n(t)  =  -4 p2 f2 sin(2 p f t)

Signal to Noise Ratio: 100 : 1
10 : 1
1 : 1
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Why does taking the derivative of 
position-time data seem to amplify 
the noise in a signal?

How can one smooth out a 
signal to minimize problems 

with velocity and acceleration 
calculations?
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Butterworth Low-Pass Filter is easy to implement in Excel:
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How to do simple 2D motion analysis?

Logg
erPro
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LoggerPro Software can be used to analyze video images:


