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A Modified Residual-based Extended Kalman Filter to Improve the
Performance of WiFi RSSI-based Indoor Positioning
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Abstract: This paper presents a modified residual-based EKF (Extended Kalman Filter) for performance improvement of indoor
positioning using WiFi RSSI (Received Signal Strength Indicator) measurement. Radio signal strength in indoor environments may
have irregular attenuation characteristics due to obstacles such as walls, furniture, etc. Therefore, the performance of the RSSI-based
positioning with the conventional trilateration method or Kalman filter is insufficient to provide location-based accurate information
services. In order to enhance the performance of indoor positioning, in this paper, error analysis of the distance calculated by using
the WiFi RSSI measurement is performed based on the radio propagation model. Then, an IARM (Irregularly Attenuated RSSI
Measurement) error is defined. Also, it shows that the IARM error is included in the residual of the positioning filter. The IARM
error is always positive. So, it is presented that the IARM error can be estimated by taking the absolute value of the residual.
Consequently, accurate positioning can be achieved based on the IEM (IARM Error Mitigated) EKF with the residual modified by
using the estimated IARM error. The performance of the presented IEM EKF is verified experimentally.
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