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In vivo sound source using dielectric elastomer actuator to mount endoscope
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A balloon dielectric elastomer actuator (DEA) speaker is constructed by
forming a disk-shaped DEA film into a sphere using air, increasing its surface area by 3033%. Sound
is generated via expansion and contraction. Shaping the DEA film into a sphere decreases the film
thickness and applies a significant amount of pre-strain to the film, allowing low-voltage (800 V)
operations and rapid responses at high frequencies of up to 16 kHz. This is the first time to
achieve ultra-fast response of acrylic DEA. The acoustic radiation pattern of the speaker extends
over a 270 degrees range. Compared to polyhedron loudspeakers, which are currently used as
omnidirectional sound sources in general acoustic tests, a balloon DEA speaker is compact and
lightweight. Furthermore, we demonstrate a concave shape DEA speaker, yielding an acoustic radiation

pattern controllable speaker from an omnidirectional to directional.
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