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For a single permanent magnet to control the orientation of the magnetically controlled capsule endoscope
(MCCE), it is difficult to meet the demand for a complex orientation adjustment in three-dimensional space
due to the non-uniformity of the magnetic field and insufficient torque. A cooperative control strategy of dual
permanent magnets based on a rotating magnetic field is proposed to improve the orientation accuracy of the
MCCE in the digestive tract.The control strategy provides a stable rotating magnetic field reference by one
permanent magnet. Another rotating magnetic field dynamically adjusts the angle or direction, thus realizing
the orientation adjustment of the MCCE in three degrees of freedom: roll, pitch, and yaw.This paper calculates
the rotating magnetic field distribution of double external permanent magnets and the magnetic moment
acting on the MCCE based on the magnetic dipole model under the control strategy. Finally, the proposed
control strategy is verified through experiments. The results show that the control strategy significantly
improves the accuracy of the MCCE’s orientation adjustment and provides a feasible method for this in the
digestive tract environment.
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