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Development of Next Generation Sonar by Acoustic Lens
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ABSTRACT

We develop new sonar system by way of acoustic focusing which is totally different from conventional one in
principle. It focuses input wave on the opposite edge of the lens without aberration perfectly. Then, the motion
of acoustic source is read by naked eyes. It can be used as an acoustic window deep underwater by converting
sound into light. We introduce the sonar in actual size that can be used underwater and report current situation

of the development.
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Fig. 1. Numerical simulation of Luneburg lens. The
light passage is reversible.
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Fig. 2. Calculation of refractive index by variable density
method. The acoustic wave passes between the circular
columns.
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Fig. 3. Acoustic Luneburg lens designed by CAD. It was
composed of 701 small circles of different radii.
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Fig. 4. Numerical simulation of sound focusing by
acoustic ~ Luneburg lens. The wave passage is
reversible. f=2,500Hz.
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Fig. 5. New sonar system using acoustic lens. Three
speakers and eight microphones were used as emitters and
receivers.
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Fig. 6. Acoustic pressure at the 8 positions. M1 is the
nearest point from the emitters and M5 is the point of
sound focusing.
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