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Beam Analysis of Underwater Conformal Array
by Using Cylindrical Acoustic Holography
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ABSTRACT

S 23]), Underwater Array Sensor(T% - 3FAlA),

As an experimental technique to analyze the far-field characteristics of underwater cylindrical array

sensors, cylindrical acoustic holography is studied. Inside an laboratory water tank, far-field directivity

patterns as well as near-field source images are reconstructed from the measured hologram by hydrophone

array. Approximate equation for far-field directivity estimation is derived based on stationary phase

method. The simulation and experiment show well usefulness of the proposed method in application of

underwater array sensors.
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(a) Pressure distribution on source surface

Predicied Beam Paltern at 0 deg
40

(b) Far-field beam pattern (0°)

Fig. 1 Predicted sound fields in a monopole simulation
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(a) Pressure distribution on source surface

Predicted Beam Pattern at 0 deg

(b) Far-field beam pattern (0°)

Fig. 2 Predicted sound fields in a dipole simulation
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holography in a water tank
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(a) Pressure distribution on source surface

Predicted Beam Pattem at 0 deg.
0 40

(b) Far-field beam pattern (0°)

Fig. 4 Predicted sound fields in a omnidirectional
sound source experiment
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(a) Brief sketch of array

(b) 5 monopole model

Fig. 5 5 element underwater linear array
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