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An effective detection range calculation model for shipboard infrared
system under sea fog conditions

Li Wei , Shao Limin, Tang Jun, Zheng Chongwei

(Navigation Department, Dalian Naval Academy, Dalian 116018, China)

Abstract: In order to precisely study the detection ability under sea fog conditions for shipborne infrared
system and to improve the combat efficiency for shipborne defense system under complex conditions,
based on a deep investigation for the actual equipment and working principle of infrared system, a "two
step method" was put forward to calculate the actual detection distance of the system in the sea fog.
Firstly, according to the sea fog intensity level, the theoretical detection distance of infrared sensor was
got in advance, and then judge whether the second calculation was needed to get the actual effective
detection distance by the detection capability index. The detection capability index model took into
account the interactions among the human, marine environment and equipment. The model judges the
weight of separate parties reasonably, effectively solves the problem of "computational failure" which is
solely dependent on sea fog information.
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Fig.1 Flow for calculating detection capability index
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Tab.1 Definition of rating range for detection

capability index

Index range Grade
80-100 one—level
50-80 two—level
20-50 three—level

0-20 four—level
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Fig.2 A simulation result for sea fog
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Fig.3 Detection capability index in different directions
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Tab.2 Theoretical detection range in different

directions
Azimuth/(°) Range/nmile
0 0.59
40 0.88
80 2.27
120 1.79
160 1.39
180 0.92
220 0.73
260 0.59
300 0.49
340 0.70
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Tab.4 Practical detection range in different

directions

Azimuth/(°) Range/nmile

358 0.86
042 1.05
081 -
115 1.82
160 -
183 1.15
220 -
260 -
310 0.81
341 0.90
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Tab.3 Revised detection range in different

directions
Azimuth/(°) Range/nmile

0 0.91
40 1.08
80 2.27
120 1.79
160 1.39
180 1.11
220 1.03
260 0.91
300 0.82
340 0.96
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