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Differential enhancing method of laser ceilometer for
detection of cloud
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Abstract: Laser ceilometer is one of the most powerful instruments to monitor the spatial and temporal
distribution of cloud automatically and uninterruptedly. For the reason of algorithm, low signal-to-noise
ratio and existence of aerosol layer may lead to inaccuracy during cloud observation. Based on the
analyses to raw signal, differential signal and second-order differential signal, the differential enhancing
method for detection of cloud was presented as well as the construction of two new signal series. The
new method could realize the enhancement and separation of the signal feature of cloud peak and
boundary and results in reduction of influence of low signal-to-noise ratio and existence of aerosol layer.
Comparison experiments using both the differential zero-crossing method and the differential enhancing
method were conducted. The results show the differential enhancing method can reduce the rates of
missing judgement and misjudgement while has no influence to the judgement of cloud heights.
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Fig.2 Instance signal of a laser ceilometer
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Fig.3 Calculation of cloud peak function
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Fig.4 Calculation of cloud boundary function
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Fig.5 Spatialand temporal distribution of return signal of

laser ceilometer
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Fig.6 Detecting results of the differential zero-crossing method (K=20)

Iy —
B |':l—l-|
E
=~ “
1 ; S
L[F] = = m - - - II
E L] Fl 1 - '1|' ! . ¥
% dm [ 'ﬁhilhhi."u‘
i ""_"'I
v D00 D00 12:00 1600
Time'h

7 330 % 32 STk = Kl 45 21 (K=18)
Fig.7 Detecting results of the differential zero-crossing method(K=18)
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Fig.8 Detecting results of the differential enhancing method
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