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Simulation of ND Filter for Terrestrial Laser Scanner
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Abstract

The terrestrial laser scanner measures the signal delay time of electronic circuit in
EDM(Electronic Distance Measurement) Module for distance measurement. To measure signal
delay time precisely, transmitting laser beam of terrestrial laser scanner is divided optically.
Therefore, 10% of the laser beam power is entered into the electronic circuit and the others go
out through lens. But, measure of delay time is severe in the laser scanner system that the laser
beam power is changed dynamically by reflectance of a object, because characters like gain of
electronic circuit involving APD(Avalanche Photo Diode) and so on are changed by incident laser
beam. Therefore, we adapt ND(Neutral Density) filter that has grid pattern to the laser scanner
system to keep constant the incident laser beam power. In this paper, we propose the simulation
program for efficient design of ND filter pattern. Finally, to affirm simulation program, we conduct
the experimental test of simulated ND filter that has linearly transmittance change, and we

consider the experiment result.
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P = Received signal power in watt

K = Beam profile function ( Uniform beam K = 1)

np = Transmitter optical efficiency

T, = Atmospheric transmission

1 = Beam divergence in radians

r = Target range in meters

p = Hemispherical reflectance of a lambertian target surface

A, = Target area in square meters

# = Angle of laser incidence on lambertian target surface in
radians

Dy = Receiver aperture diameter in meters

nr = Receiver optical efficiency
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