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Abstract The technology of the capsule endoscope for the detection of the gastrointestinal disease has made a major 

breakthrough. But the clinical feedback show that some problems are to be solved, including the problem of the location 

and tracking. Among the possible localization technologies, the magnetic positioning technology with advantages of no 

need for power and not much space occupation and so on, is very suitable to be applied to the problem of localization of 

the capsule endoscope. In this paper, for the positioning model of the magnetic dipole based on the magnetic positioning 

colony (ABC) algorithm and the nonlinear optimization algorithms that the random complex algorithm and the levenberg 

- marquart (LM) algorithm. The experimental results show that in terms of the positioning accuracy, the stability and the 

algorithm
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Fig. 1. Wireless capsule endoscope
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Fig. 2. Localization of axially magnetized capsule endoscope
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Fig. 3. Coordinate system for magnetic localization
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Fig. 5. Location errors of four algorithms
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Fig. 4. Placement of sensors
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Fig. 7. Ratio of effective test vector under different error level 

of the initial guess of magnet location
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Fig. 6. Orientation errors of four algorithms
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