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Abstract Oxygen absorption rate is the core of passive ranging technology calculation using oxygen A band. In
order to ascertain the influence of extreme winter weather on the calculation of oxygen spectral absorption and
the accuracy of passive ranging, the passive ranging technology is investigated under the conditions of snowing
weather and fog and haze weather. The source is a 1000 W tungsten halogen lamp, and the measuring device is a
grating spectrometer with 1 nm resolution. The test data are processed at the range of 550 m. According to the
mathematic model of oxygen absorption rate and path length using the correlated—K distribution, the distance is
solved by the oxygen absorption rate of tungsten halogen lamp in extreme winter weather. The results indicate that
the measurement accuracy of oxygen spectral absorption is affected by extreme winter weather, so the ranging error
is great in extreme winter weather; but after removing background, the ranging error is reduced to 8.36% in fog and
haze weather and 5.45% in snowing weather. By using background elimination method, the measurement accuracy
of oxygen spectral absorption and the ranging precision can be increased in extreme winter weather.
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Fig.1 Sublevel schematic plan of the nonhomogeous slant path
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Fig.2 Fog and haze weather. (a) Raw image on 750 nm; (b) raw image on 762 nm; (c) raw image on 780 nm;

(d) normalized spectrum of the target
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Fig.3 Snowing weather. (a) Raw image on 750 nm; (b) raw image on 762 nm; (c) raw image on 780 nm;

(d) normalized spectrum of the target
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Fig.4 Mathematic model about path length and oxygen absorption
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Table 1 Resolving ranges and relative errors before and after removing background in extreme winter weather

Before removing background After removing background
Weather condition Fog and haze Snowing Fog and haze Snowing
Oxygen absorption 0.277976 0.291378 0.198432 0.195696
Resolving range /m 1073 1184 504 520
Error /m 523 634 -46 -30
Relative error 95.09% 115.27% 8.36% 5.45%
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