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Development of absolute displacement transducer using servo-accelerometer
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Abstract: It is well known that displacement can be calculated by double integration of acceleration. An
approach was attempted to develop an absolute displacement transducer based on this principle. Since the
actual acceleration data contains a considerable amount of noise, it is necessary to perform appropriate
noise processing. Based on this principle, the authors proposed an in-situ absolute displacement
transducer using servo-accelerometer for measuring subsidence deformation on the deep-sea floor.
In order to apply this displacement transducer for practical use, studies were conducted to select an
accelerometer model suitable for the characteristics of the displacement to be measured, to design a
pressure -resistant container for installing the accelerometer on the seafloor, and to determine a noise
processing method for the acceleration data. Various laboratory tests and field verification tests were also
conducted. This paper introduces the development process of these devices. In addition, the challenges
involved in using this device as an absolute displacement transducer for crustal movement and other
applications are described.
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