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A Study on The Range Estimation of Underwater Acoustic Source
using FDOA and TDOA of Multipath Signals
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Abstract Underwater, signals are transmitted by sound waves. Sound waves are transmitted through a
multipath, either directly or through reflection, due to the variety of underwater environmental
characteristics. In such diverse and complex underwater environments, tests must be conducted to
determine the extent of the hazard from the survivability and pitfalls of submarines by measuring the
underwater radiated noise. Usually, the sound source level measurement of underwater radiated noise
should be made within the closest point (CPA: Closest Point of Approach) + a few meters between the
measurement sensor and the submarine. In this study, FDOA and TDOA methods were proposed to
estimate the underwater source range. A simulation based on the underwater channel model confirmed

the performance of the proposed method.
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receive sensor
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Table 1. Characteristics of underwater environment
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Table 2. Average value of range estimation error
between conventional method and
proposed method

T 2 5[knot] 10lknot]
Conventional Method 25.5[m] 25.2[m]
Proposed Method 0.4[m] 0.7[m]
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