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Abstract The echo characteristics of the atmospheric ozone detection laser lidar in the event of hardware failure are
analyzed. According to the echo shape and intensity of the radar, we use the fuzzy logic-based quality control
method to identify and test the lidar hardware failure data. The recognition rate reaches 93 %, which means that the
method can better realize the quality control of hardware failure data. The mean values of ozone concentration and
signal-to-noise ratio (SNR) at the height of 300-500 m of hardware failure data and misjudged normal are compared.
The statistical characteristics are found and the false positive rate for data without hardware failure is reduced.
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Fig. 1 Probability statistical distribution curves of Z/Z and r of data without hardware failure. (a) Z/Z; (b) r
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Fig. 2 Probability statistical distribution curves of Z/Z and r of data with hardware failure. (a) Z/Z; (b) r
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Identification effect of hardware failure data of atmospheric ozone detection lidar

Type of data

Data discriminated as hardware failure data

Data discriminated as normal data

Hardware failure data(1225)
Normal data(10692)
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Table 2

Identification effect of normal data of atmospheric ozone detection lidar
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Data discriminated as normal data
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Table 3 Identification effect of hardware failure data of ozone detection lidar after misjudgment correction

Type of data

Data discriminated as hardware failure data

Data discriminated as normal data
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Table 4 Identification effect of hardware failure data of ozone detection lidar

Type of data

Data discriminated as hardware failure data

Data discriminated as normal data
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