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Recent years, along with rapid development of wireless body area networks (BANs), implant medical treatments
has been greatly advanced [1]. One of the most important medical devices using implant BANs is wireless capsule
endoscopy (WCE). In order to accuracy estimate the location of a capsule endoscopy inside a human body, various
kinds of localization methods have been discussed. Compared with the RF methods, an electromagnetic (EM)
imaging method can avoid such a preliminary measurement [2]. Several conventional EM imaging methods assume
a plane wave as an incident source, however it is pointed out that the conventional methods are more difficult to
accomplish precise localization accuracy when the frequency band is getting higher as in 2.4 GHz.

To improve the estimation accuracy at such high frequencies, we pay attention to peak-formed incident electric
fields. By sweeping the position of the peak, we can obtain more information on scattered electric fields than the
conventional methods. To realize the peak forming enhanced-EM imaging localization, we use an incident electric
field whose intensity distribution have a locally strong spot by overlaying multiple plane waves. A sufficient
amount of information on the scattered electric fields can be obtained by scanning the location of the peak, which
leads to obtain more information on the internal structure of the human body, and we aim to contribute to more
accurate estimation of the position of the implant device inside the body. In order to generate a peak formed
distribution of incident electric fields as mentioned before in three dimensional space, we irradiate a plane wave
whose electric field component is horizontal to the incident surface as shown figure 1(a).

Figure 1(b) illustrates the simulation environment with a three-dimensional human body model. The human model
was generated with five layers of the two-dimensional human body model. We randomly selected one cell from
the small intestine and replaced its electric constants with that of the metal to simulate the environment in which
the implant device exists inside the human body. Figure 1(c) shows the cumulative distribution function (CDF)
characteristics. As can be seen the simulation results, we achieve 91.5 % with the 2 cm tolerance error when no
noise is superimposed, and 86.1 % when 10 dB noise is superimposed. As compared with the greedy method in
the case without the noise, the proposed method can improve the estimation accuracy by around 80% at an CDF
of 80 %.
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(a) Principle of peak forming (b) Simulation environment (c) CDF characteristics

Figure 1. Simulation environment and results for estimation accuracy evaluation
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