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Measured Intensity Control Method of a Phase-shift Measurement Based Laser
Scanner by using APD Bias Voltage Characteristic
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In the phase-shift measurement method, the distance light travels can be obtained based on the
phase difference between the reference signal and the measured signal. When the object having
various colors is measured, the intensity of the measured signal much varies even at the same
distance, and it causes different phase delay due to wide dynamic range input to a signal
processing circuit. In this work, an measured intensity control method is proposed to solve this

phase delay problem.
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Vg = reference signal
v, = measured signal

V', = processed signal

Oy = modulation frequency

V. = the amplitude of reference signal

I7S,_g = the amplitude of measured signal

@, = phase delay having distance information
¢;‘(I7sig) = phase delay due to object reflectance

D, = distance error
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Fig. 1 The conceptual diagram of phase-shift
measurement
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Fig. 2 The block diagram of the phase detection circuit
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(@1.5 m)
ATl A AQEEE Ae7]= Fig. 5olA &
A 5e] ] & A i(Proportional Integral: PT) Ao 7],
A

s =
W71, 9 wholoiz Sk Alel”], APD ¢ 913 HE

Bias Voltage

Phase Detection Circuit

APD Bias - r
- =@

Controller %_B

* PI
Controller

Voltage

APD >
Reference

50kHz Signal

RMS
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Fig. 6 The non-controlled and controlled measurement
results of the distance variation due to the
reflectance (@5 m)
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Fig. 7 The non-controlled and controlled scanning results
of the statue of Venus (@3 m)
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