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Abstract
In the signal processor of 1.5 micron wind sensing coherent lidars, which we have developed recently, FFT
based algorithm have been used. In the system design, it is important to know the relation between wind
velocity estimation accuracy and SNR. In this paper, we study on basic performance of FFT processor and
obtain the relation between the accuracy and SNR for typical cases for 1.5 micron with Monte-Carlo simulation.

The required SNR to realize the required estimation accuracy or detection probability is shown for each
turbulence and resolution condition.
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Table 1 Simulation condition

Parameter Value
Laser wavelength (um) 1.55
Velocity search range (m/s) -20~20
Error threshold (m/s) 1
Range resolution (m) 25,50, 75, 100, 150
Pulse FWHM/ Range resolution 0.1~1
Turbulence condition Light, Moderate,

Severe
Accumulation number 100
Sampling frequency (MHz) 200
FFT points 256 (with zero

padding)

Iteration number 1000
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Fig. 1 Wideband SNR versus velocity estimation accuracy (solid lines) and

detection probability (dotted lines) for R=1.

Turbulence condition of light (e), moderate (m), and severe (A ).

Table 2. Required wideband SNR (dB) to obtain accuracy of < 1m/s (left side value),

and detection probability of > 90 % (right side value).

Range resolution [m] Turbulence condition
Light Moderate Severe
25 -10.0, -6.5 -10.0, -6.5 -9.5,-6.0
50 -15.5,-13.0 -15.5,-13.0 -14.0,-11.5
75 -17.5,-17.5 -16.5,-17.0 -15.0,-13.5
100 -17.0, -18.5 -16.5,-17.5 -15.0, -14.0
150 -17.5,-19.5 -17.0, -18.0 -15.0, -14.5
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Fig. 2 Relation between required SNR and pulse width for turbulence conditions of
light (e), moderate (m), and severe (A).
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