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Finite Element Analysis of a Tile Projector for Control of Low-frequency
Underwater Echoes
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ABSTRACT

In this paper, a tile projector for the active control of low-frequency underwater echoes is studied
using finite element method. Compared to the existing underwater actuators used for echo reduction, the
tile projector is better suited for covering a wide area such as the hull of a submarine. In order to
actively match the acoustic impedance at the water-object interface, the projector is driven to radiate a
pressure wave that is the inverted replica of the echo at the interface. Finite element simulations
demonstrate significant echo reductions due to the active impedance matching by the tile projector.
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Fig 1. Incident, reflected and
control waves at the interface
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Fig 2. Structure of a tile projector



14 T T T
Voltage-pressure response : :

7% T N [ A
| | | |
| | |

00— ----L-———_ L N —__/__
| | | |
| | | |

gl - ———— O e N DA

| | |

| | | |

6l ————— Lo _f oo \_____/__ [
| | | |
| | | |

ab- - - [ A o ]
| | [} |
| | | |

2k ———— -/ N [ R — |
| | |
| | | |
0 I I ! I

0 1000 2000 3000 4000 5000

Frequency (Hz)

Fig 3. Voltage-pressure response on the surface
of a tile projector
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Fig 7. Received pressure (echo) at the sonar

location

Fig 9. 2D pressure contour with control
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