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Table 1 Parameters for the simulation of airborne laser bathymetry
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Fig.1 Block diagram of multi-channel receiver of airborne
laser bathymetry. PMT: photo multiplier tube;
APD: avalanche photodiode, . : angle of field-view
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Fig. 2 Change of signal-to-noise ratio with the receiver area (a) and angle of field-view (b), the parameters in the simulation are
used as follows: (a) Pr=2 MW, #=0.08 m !, AA=0.5 nm, §, =40 mrad; (b) d=240 mm
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Fig. 3 Relationship between maximum penetrability and

receiver area under different receiver spectral

bandwidth, the parameters in the simulation are used

as follows: Pr=2 MW, £=0.08 m™',§, =40 mrad
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Fig. 4 Change of maximum penetrability with (a) peak power and (b) angle of vision under the different diffuse attenuation

coefficients in daytime. The parameters in the simulation are used as follows: (a) #=0.08 m ', AA=0.5 nm,

d=240 mm, 0,=40 mrad; (b) Pr=2 MW
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Fig.5 Relationship between maximum penetration depth and
angle of vision under the different background. The
parameters in the simulation are used as follows: Py =

2 MW, £=0.08 m ',AA=0.5 nm,d=240 mm
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Fig. 6 Variability of maximum penetrability to (a) peak power and (b) receiver area in night time. The parameters in the

simulation are used as follows: (a) 2=0.08 m~', AA=0.5 nm, d=240 mm, ¢, =40 mrad; (b) Pr=2 MW
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Analysis of Relationship Between Parameter Choice of Airborne
Laser Bathymetry and Maximum Penetrability
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Abstract: The relationship between parameters of airborne laser bathymetry (ALB) and its
maximum penetration depth is discussed. The minimum detectable signal-to-noise ratio is
taken as the criteria of choosing parameter. The performance of ALB in daytime and
nighttime is evaluated, and the relationship between maximum penetration depth and transited
peak power, receiver aperture, angle of field-view, and spectral bandwidth is demonstrated.
The ALB system with the chosen parameters has a penetrability of 49 m in daytime and 65 m
in nighttime. It is matched the requirement of costal charting and rack detection.

Key words: optical measurement; airborne laser bathymetry; angle of field-view; maximum
penetration depth; signal-to-noise ratio



