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Abstract: To realize the real-time measurement of optical concealment depth for a vehicle under water,
an optical concealment depth measurement system for the underwater vehicle was developed. Accord-
ing to the target background contrast transfer theory, the transport properties of the target back-
ground contrast in sea water, air and sea were analyzed and a model of underwater optical concealment
depth for the vehicle was established. On the basis of the model, required parameters for measuring
optical concealment depth of underwater vehicle were analyzed and the measuring methods for the wa-
ter upward irradiance, water downward irradiance, water body attenuation coefficients, water diffuse
attenuation coefficients and underwater vehicle surface reflectivity were designed. Then, an experi-

ment on sea was completed, and it shows that underwater optical concealment depth of the vehicle
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with a characteristic scale of 12 m ranges from 25 m to 35 m under good weather conditions. The ex-

perimental results indicate that the measurement system successfully measures the depth of optical

concealment of the vehicle and also is suitable for other submarines. As it avoids the traditional depth

measurement mode, the system has stable and reliable operation, improves the conceal ability and

measuring accuracy, and provides the supports for underwater flight decision.

Key words: optical measurement of concealment depth; underwater vehicle; object background; con-

trast ratio
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Fig. 2 Measurement of upward irradiance with doub-

le radiance optical probes
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