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ABSTRACT: In this paper, we propose a new clutter reduction algorithm, which rejects heavy clutter density in
shallow water environments, based on a clustering method. At first, it applies the density-based clustering to active
sonar measurements by considering speed of targets, pulse repetition intervals, etc. We assume clustered measurements
as target candidates and remove noise, which is a set of unclustered measurements. After clustering, we classify
target and clutter measurements by the validation check method. We evaluate the performance of the proposed
algorithm on synthetic data and sea-trial data. The results demonstrate that the proposed algorithm provides
significantly better performances to reduce clutter than the conventional algorithm.
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Fig. 2. Definitions in DBSCAN: (a) e-neighborhood
and (b) Density-connected.
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Fig. 3. Clustering results: (a) ping orders (b) clustering
without considering ping orders, and (c) clustering
with considering ping orders.
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Table 1. Component parameters (synthetic data).

Parameters Values
Depth of water 1500 m
Speed of sound in water 1500 m/s
PRI 13.5s
Own position (X, y) (0,0m)

Initial target position (X, y) (6000, -6000 m)

Target position error
(range, bearing)

Speed of target 6 kts
Target heading 330°

Probability of detection,
Probability of false alarm

Density of clutter* 45

0,:10m, 0,:0.2°

Pq: 50 %, Pr: 107

*Note: Density of clutter is 20 % increased around the depth
of water.
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Fig. 4. Experimental results on synthetic data: (a) measurements (b) clustering results (c) clutter reduction results
of the conventional algorithm, and (d) clutter reduction results of the proposed algorithm.
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