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New PI-building
Karlsruhe
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Polymer TechnologiesSpectral Technologies

PhotonicsLaser Measurement Systems
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Laser Measurement Systems
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Laser Measurement Systems
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The Doppler effect 
in every day life

Frequency shift can be heared directly
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f0 + 40 MHz
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Local
Oscillator

Doppler signal &
40 MHz carrier

Sensor Head

U(t)

f(t)
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f40 MHz8 MHz 72 MHz

I

f32 MHz

f40 MHz

Q

f32 MHz

40 MHz
Master 

Oscillator

90°

input
signal

baseband signal  I

baseband signal Q

0°

90°

Quadrature demodulator
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Phase relations:

The I & Q signals can be represented by a vector in the I-Q diagram as shown above. This vector 
should describe a perfect circle. The circle can be distorted by amplitude variations, offset or phase 
variations (≠ 90°) which are numerically compensated.

ΦΦΦΦ(∆∆∆∆x) = ------- ∆∆∆∆x4 ΠΠΠΠ
λλλλ

ΦΦΦΦ(∆∆∆∆x) = Interferometric phase

∆∆∆∆x      =  Object displacement

λλλλ =  Laser wavelength
ΦΦΦΦ = arctan ------Q(ΦΦΦΦ)

I(ΦΦΦΦ)

Q

I

ΦΦΦΦ

ΦΦΦΦ
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Single point, 
out-of-plane vibrometers

Differential  
out-of plane vibrometer

In-plane vibrometers

Scanning vibrometers

Rotational vibrometer

3D vibrometer

3D scanning 
vibrometer
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