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An advanced algorithm consisting of Levenberg-Marquardt and Artificial Bee Colony Algorithm
applied to locate capsule endoscope

YANG Fei, Guo Xu-dong, ZHAN Gang
School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China

Abstract: Objective To solve the problem of locating the capsule endoscope, and to provide location information for
biopsying and spraying, a non-contact tracking method on electromagnetic induction is proposed. Based on that Levenberg-
Marquardt (LM) Algorithm, depending on the initial value, has a strong competence of local optimization, and that the
Artificial Bee Colony (ABC) Algorithm has the characteristics of randomness and the competence of global optimization, an
hybrid algorithm consisting of the LM Algorithm and ABC Algorithm is advanced. Methods The tracking model, based on
the principles of position tracking, found the solution of the tracking mathematical model to obtain the position and location
information of the capsule endoscope.Visual Studio 2010 was applied to conduct simulation of the algorithm,and 100 points
from the helix were regularly selected based on the actual situation, and the 100 groups (x, y, z, a, B) of position were
coordinated into the model equations to obtain 100 groups of corresponding voltage values. The 100 groups of voltage values
obtained by the hybrid algorithm were compared to the 100 groups of position values to verify the correctness and efficiency
of the algorithm. Results Experimental results showed that the algorithm successfully solved nonlinear equations of magnetic
tracking model. The location and orientation errors were minimal, and the number of iterations was within the allowed limits.
Conclusion This algorithm takes full advantage of the local searchingability of LM Algorithm and the global optimization
ability of ABC Algorithm.Moreover, it not only overcomes the dependence on the initial vector of LM Algorithm, but also
compensates for the inefficient locating of ABC Algorithm. This algorithm has a high-precision for solving, a fast convergence,
and a good optimization ability.
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Fig.3 The relative position error distribution scattergram of 100 sample points in x, y, z—axis
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Tab.1 Error statistics of position and orientation

Minimum Error ~ Maximum Error ~ Average Errors

X 0 4.98E-04 2.30E-04
y 0 5.00E-04 2.51E-04
z 0 4.95E-04 2.49E-04
o 3.88E-06 5.01E-04 2.50E-04
B 3.39E-06 7.31E-02 1.13E-03
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