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Initial performance evaluation of 2-pm coherent Doppler lidar
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Abstract

NICT developed a new coherent 2-um Doppler lidar. The initial performance of this lidar is
described and analyzed. Bias in the velocity measurements was estimated to be -0.0448 m/s by
Moment method and -0.0544 m/s by Maximum likelihood estimation method from a stationary hard
target observations. Random errors in velocity measurements of this lidar were evaluated
experimentally from observed standard deviation of velocity estimates as a function of wide-band
SNR. This random error is compared with the theoretical Cramer-Rao lower bound on standard
deviation of radial wind velocity.
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Fig.1. Histogram of Doppler velocity (10Hz, 1
second integration) of about 27km away hard
target by Moment method
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Fig.3. Comparison of random error of velocity
measurements from each range (+) with
theoretical Cramer-Rao lower bond (Solid
line)
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Fig.2. Histogram of Doppler velocity (10Hz,
1 second integration) of about 27km away
hard target by Maximum likelihood
estimation method
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