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Miniaturization design of optical concealment depth measuring system
ZHU Hai-rong” , CAI Peng, ZHU Hai, GUO Zheng-dong, WANG Wang

(Navy Submarine Academy, Qingdao 266000, China)
% Corresponding author, E-mail : henlongjoy@163. com

Abstract: To guarantee the demand of an underwater vehicle in sailing for the optical concealment in
the visible light band and to measure the optical concealment depth of the underwater vehicle in real
time, a miniature optical concealment depth measuring system for the visible light band was designed.
Due to a model for optical concealment depth, the measuring methods for seawater upward irradiance,
seawater downwelling irradiance, the diffuse attenuation coefficient of sea water, and sea water body
attenuation coefficient were designed optimally. After optimization, the system has 21 measuring
channels with the measurement spectral range from 390 nm to 667 nm, and working depth up to 50 m.
A test on the sea was performed, and the test results show that there is an exposure window in the
visible light range of 520—560 nm for the underwater vehicle under good weather conditions, mean-
while, the optical concealment depth of the underwater model with a feature length of 0. 75 m is 3.5
m. The test results indicate that the miniaturization design of the optical concealment depth measuring
system realizes the measurement of the optical concealment depth in the visible light band. The meas-
uring device has advantages on small size and light weight and the system is stable for carrying on the

underwater vehicle and provides theoretical and technical supports for the design of the optical con-
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cealment depth measuring system which can be independently lifted.

Key words: underwater vehicle; optical concealment depth measuring system; miniaturization design;

visible light band
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Fig.1 Twenty-one measurement channels of minia-
turied optical concealment depth measuring

system
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Fig. 2 Photo of miniaturized optical concealment

measuring system
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Tab.1 Measuring result of optical concealment depths

PR T 7K 18 26 Ul 7 4K 6 BB FE
/nm /m ! /m
520 0.314 3 3.909
532 0.312 5 3. 647
550 0.326 1 3.579
560 0.302 2 3.708

(a)Central wavelengths in 395-565 nm
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