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Underwater Target Localization Using the Interference Pattern
of Broadband Spectrogram Estimated by Three Sensors
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In this paper, we propose a moving target localization algorithm using acoustic spectrograms. A
time—versus-frequency spectrogram provide a information of trajectory of the moving target in underwater.
For a source at sufficiently long range from a receiver. broadband striation patterns seen in spectrogram
represents the mutual interference between modes which reflected by surface and bottom. The slope of the
maximum intensity striation is influenced by waveguide invariant parameter B and distance between target
and sensor. When more than twe sensors are applied to measure the moving ship-radited noise, the slope
and frequency of the maximum intensity striation are depend on distance between target and receiver. We
assumed two sensors to fixed point then form a circle of apollonios which set of all points whose distances
from two fixed points are in a constant ratio. In case of three sensors are applied, two circle form an
intersection point so coordinates of this point can be estimated as a position of target. To evaluates a
performance of the proposed localization algorithm, simulation is performed using acoustic propagation
program.
Key words: Target localization, Waveguide invariant parameter, Broadband interference pattern, ircle
of appollonios
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Fig. 12. Source tracking result for case 2.
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Fig. 14 Distance of source and three sensors for case 1.
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Fig. 16 Distance of source and three sensors for case 3.
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Table 1. Error rates of target localization.
Sensor1 | Sensor2 | Sensor3 | Tracking error(%)
Casel| 1.54% 3.78% 0.56% 6.47%
Case2; 151% 5.8% 10,48% 10.17%
Case3| 3.88% 6.76% 3.88% 8.16%
Mean | 2.3% 5.45% 4.97% 8.27%
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