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Noise Reduction Method for Lidar Data Based on
a Multivariate Statistical Analysis Method.
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Abstract : A new noise reduction method based on multivariate statistical technique, NORMALS (NOise
Reduction using Multivariate Analysis for Lidar Signals), was developed. Canonical correlation analysis (CCA)
was applied in this method. NORMALS had the advantage of an effective noise reduction without wave form
distortion of the backscatter signal. In addition, NORMALS process is executable with an ordinary personal
computers, and its calculation time is short enough in comparison with the lidar measurement time. In this
paper, the details of NORMALS are described and the validity of NORMALS is confirmed by the application to
actual lidar echo data.
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Fig.1 Comparison of characteristic variates and canonical variates (s =£=3).
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Fig.2 Processing flow.
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Fig.3 Actual lidar echo data.

(a) (b)
=
)
@
=
<>
~hwad
£
=
=
&
=
0 150 300 450 600 750 900 0 150 300 450 6060 750 900
Range [m] Range [m]

Fig.4 Result of noise reduction by NORMALS (a) and by moving average method (b).
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