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Abstract: Mobil robot self-localization in diverse environments is a key problem for many industrial applications. We consider a novel estimation technique called extended unbiased finite impulse response (EFIR) filtering which has several advantages against the traditional extended Kalman filter (EKF): better robustness against uncertainties, lower sensitivity to noise, and smaller round-off errors. A fast iterative EFIR localization algorithm utilizing recursions is discussed as a rival to the EKF. Unlike the EKF, the EFIR filter completely ignores the noise statistics. Instead, it requires an optimal horizon of Nopt points in order for the localization performance to be acceptably suboptimal. It is shown that Nopt can be specialized via measurements with much smaller efforts and cost than for the noise statistics required by the EKF. Overall, EFIR filtering is more successful in accuracy than the EKF under the uncertain conditions. Extensive investigations of the approach are conducted in applications to indoor mobile robot self-localization via triangulation and in radio frequency identification (RFID) tag grid environments. Better performance of the EFIR filter is demonstrated when the noise statistics are not known exactly. As a special inference, it is shows that the EKF diverges not only due to large nonlinearities and large noise as was previously known from the Kalman filter theory, but also due to errors in the imprecisely defined noise statistics. In contrast, the EFIR filter does not demonstrate divergence in this case.
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