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Range estimation of underwater acoustic moving
source using Doppler frequency

Woong-Jin Park

Department of Radio Communication Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

When measuring the radiated noise of an underwater vehicle,
range information between the acoustic source and the receiver is
required. Sonar is effective for detection of underwater source. There
are various researches such as TDOA(time difference-of-arrival),
AOA (angle-of-arrival), triangulation, and spatial domain correlation
for the method of range estimation of near-field source using
passive sonar. TDOA based range estimation method estimates the
range using the cross-correlation of the received signals. In order to
estimate the exact time difference in this method, a high sampling
frequency is required, and exact range information can not be
obtained due to problems such as multipath propagation and

time-varying of the underwater acoustic channel.
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This thesis proposes a method to estimate the range of
underwater source when it is needed to measure the radiated noise
of underwater source. The proposed method compares the Doppler
frequency of received signals by a number of receivers with a
theoretical Doppler frequency map to estimate the range of
underwater source. The Doppler frequency is generalized by the
movement of underwater source, and it is estimated using the
ambiguity function method and the FFT(fast Fourier transform). In
this thesis the performance of the proposed method was compared
with the previous method and was analyzed via simulations and
lake trial. The proposed method has better the range estimation

performance than the TDOA based range estimation method.

KEY WORDS: Source range estimation, Near-field source, Ambiguity

function, FFT, Doppler frequency estimation, Lake trial
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BELLHOP- Time arrival amp vs. arrival time
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BELLHOP- Time arrival amp vs. arrival time
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Table 4.1 Signals designed for lake trial
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