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A Study for the Standardized Test of Detection Performance
on Active SONAR System
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Abstract A naval ship sonar system is a representative underwater search system and plays an important
role in ship combat performance, operability, and survivability. As the stealth of the submarine
propulsion system is strengthened with the development of modern science and technology, the
importance of underwater target search and identification using active sonar increases. It is necessary
to check the detection performance through an objective and accurate performance evaluation of the
sonar system before deployment. Active sonar detection performance is determined by the sound source
level, center-frequency, sound source depth, and transmission loss of the active signal. However, the
detection performance evaluation does not reflect the variability of the detection distance according to
the seasonal sea temperature profile but evaluates whether the required performance is satisfied. In this
study, the seasonal detection range of the sonar system was estimated using the sonar equation and the
BELLHOP model for objective and accurate detection performance evaluation criteria. The transmission
loss and signal excess of the active sonar was estimated in the summer and winter temperature profile

of the East Sea of Korea, and the detection range criteria for each season were confirmed.
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Fig. 1. Concept of Active Sonar
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Table 1. BELLHOP model & Sonar equation parameter

BELLHOP Environment

Parameter Value
Source Level 000.0 dB
Signal Freuency 0.0 kHz

Source Depth 0.0 m

Sea Depth 500 m

Temperature profile East Sea, Summer/Winter

Active Sonar Equation

Parameter Value
Source Level, SL 000.0 dB
Target Strength, TS 10 dB
Noise Level, NL OO dB
Directivity Index, DI OO dB
Detection Threshold, DT OO dB
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