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An Optimization Method for Capsule Endoscope Localization
Based on Side Wall Camera and IMU Sensor
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Abstract

This paper proposes a new method for locating capsules within the human gastrointestinal tract orbit, equipped with four side
wall cameras and an inertial measurement unit (IMU). This unit consists of 9 degrees of freedom (DOF), including gyroscopes,
accelerometers, and magnetometers, to monitor the direction and travel direction of the capsule. The low resolution monochromatic
camera installed along the wide wall is responsible for measuring the actual capsule movement, rather than the involuntary movement
of the small intestine. Among them, the fusion algorithm is used to combine all the data together, obtain the travel path, and draw
the trajectory. Compared with other methods, the proposed system has resistance to surrounding conditions, such as GI non-uniform
structure and involuntary urination. In addition, it does not require external antennas or arrays. Therefore, gastrointestinal tracking
can be achieved without interfering with the patient’s daily activities.
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