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Abstract: Compared with the Wi-Fi Received Signal Strength (RSS) commonly-used for the indoor localization,
the Channel State Information (CSI) can be used for the precise ranging to achieve the high Wi-Fi indoor
localization accuracy since it includes the fine-grained physical-layer information such as the amplitude and
phase of each subcarrier during the signal transmission. Due to the lack of theoretical analysis of the
localization error bound in existing CSI ranging-based localization methods, it is difficult to compare the ideal
performance of different localization methods. Therefore, a CSI ranging-based Wi-Fi indoor localization error
bound analysis method is proposed, which is based on the indoor signal propagation model to derive out the
CSI ranging-based localization error bound with the clock asynchronous effect by considering the relationship
between the localization accuracy and the path loss, shadow fading, and multipath effect. Besides, through the
experimental comparison, this paper analyzes the difference between the actual localization error and the
derived localization error bound, as well as discusses the impact of different experimental parameters on the

localization performance.
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