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Airframe static test
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Passenger car modal test
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Submarine detection
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Passenger car noise measurement
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Generalized Mathematical Model
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• Operational transfer function
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• Laplace transfer function

• Sinusoidal transfer function (Frequency response function)
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• Sinusoidal transfer 
function

tAq ii sin

Frequency response function Phasor representation

Input: Output:tAtq ii sin)(  )sin()(   tAtq oo

io AA : amplitude ratio  : phase angle    i
io eAAG )(
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Requirements for accurate 
measurement
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)sin(sin 22211   tAtAq iii

)sin()sin( 2222111   tAtAq ooo

• Input with two frequencies
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A good measurement system should provide )()(  tCqtq io
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• Requirements for 
accurate measurement

constant)( G

Requirements for dynamic measurement

Linear phase

  )(G

Constant gain

and
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• Zero-order instrument

io qbqa 00 

iio Kqq
a

b
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0

0

K: static sensitivity

Examples:

(i) Strain gage

Perfect instrument for dynamic measurements

G
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G: gage factor

(ii) Potentiometer ib
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• First-order instrument
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Frequency response
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• Second-order instrument
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