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Refraction effects on detection range of infrared
system in near sea surface

LI Yun-Bo'?, ZHANG Yong-Gang", WANG Hui-Li’, Qi Yi’
(1. The Navy Hydro-Meteorological Center of P. L. A. , Beijing 100073, China;
2. Military Oceanography Institute , Dalian Naval Academy, Dalian 116018 ,China;
3. National Key Laboratory of Science and Technology on Underwater Test and Control, Dalian 116013, China)

Abstract : Based on air-sea flux algorithm and parabolic approximation method, mathematical model for the optical propaga-
tion tracing was established. Maximum Inter-Visvion Ranges( MIVR) was evaluated, and the root cause of Mirage was ana-
lyzed. Numerical analysis and sea experimental results showed that MIVR decreases with the reduction of the temperature
difference (AT) between the air and sea when wind speed is kept constant. Under the invariant AT, MIVR decreases with
the increase of wind speed. The decrement of MIVR decreases with AT decreasing. The values of MIVR decrease linearly

with the height of the sensor-target. The experiment proved that evaluation of MIVR with the model has high accuracy.
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Fig.1 Refraction geometry for a spherically symmetric atmos-
phere in right-angle coordinate
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Fig.2  The typical ray trace under sub-refractive conditions
calculated with the model
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