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Geoacoustic Inversion and Source Localization with an L-Shaped
Receiver Array
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Acoustic data from a shallow water experiment in the East Sea of Korea (MAPLE IV) is processed to
investigate the performance of matched-field geo-acoustic inversion and source localization. The receiver
array consists of two legs as in an L-shape, one vertical and the other horizontal lying on the seabed.
Narrowband multi-tone CW source was towed along a slightly inclined bathymetry track. The matchedfieid
geo-acoustic inversion includes comparisons between three processing techniques, all based on the Bartlett
processor as: {1) the coherent processing of the data from the full artay, (2) the incoherent product of each
output from both the horizontal and vertical arrays, and (3) the cross correlation between the horizontal
and vertical arrays, as well as processing each array leg separately. To verify the inversion results,
matched-field source localization for low level source signal components were performed using the same
processors used at the inversion stage.
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Fig. 1. Layout of the L-shaped receiver array and schematic
diagram of the experiment.
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Fig. 2. The track of research vessel from the onboard GPS
navigation system.
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the track.
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Table 1. The narrow band multiple frequencies of towed source
and its source level.

FE(Hz) 2eHdB) Far(Hz) S9HdB) Fal(Hz) Se(dB)
70 150 73 145 76 135
80 150 83 145 86 135
80 150 93 145 96 136
100 160 103 145 106 135
110 165 113 150 116 135
120 165 123 150 126 136
130 166 133 150 136 135
140 155 143 1680 148 135
150 155 163 150 166 135
200 160 203 155 206 135
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Table 2. The geoacoustic inversion resuits for various cost
function types (frame = Sh 54m 0s~10s).
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yRs=238km

Ie

tRs=2.401

tRs=2421m

a3 8. 2 Z2AN & 2) Wl 2 Mal 20T AMS (f = 205.8 Hz, SNR~0dB)

Fig. 8. ‘Range bearing’ and ‘range depth’ AMS for various processor types (f = 205.8 Hz, SNR~0dB): (a) vertical array data, (b)
horizontal array data, (¢} the coherent processing of the data from the full array. (d) the incoherent product of each output from
both the horizontal and vertical arrays, (e) the cross correlation between the horizontal and vertical arrays.
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