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                    Abstract
Seafloor deformation or displacement in methane hydrate production areas is a significant environmental problem that can cause considerable damage. This paper describes a conceptual design for monitoring seafloor deformation that differs from existing monitoring methods that include acoustic and pressure sensors, which have high costs and are only suitable for detecting vertical deformation. The proposed monitoring system is vertically mounted in each monitoring well to detect the displacement of submarine soil layers at different depths and to provide visual feedback by displaying three-dimensional images in real time. To reduce the drift error and to obtain more reliable angle estimates, a Kalman filter algorithm is used to combine the data that are measured using a gyroscope and a digital compass. The stability and accuracy of the system are tested both in real-time test and off-line experiment, and the total errors of the azimuth and tilt angle are less than 0.03° and 0.19° in the static off-line experiment, respectively.
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