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Abstract

With the popularity of wireless networks and smart devices, indoor localization gets developed
rapidly. The location-based information services have attracted more and more attentions and the
accurate location information has played an important role in the practical application. However,
a large position measurement error in the unique indoor environment brings some challenges for
accurate indoor localization. In this paper, we propose a hybrid fingerprint localization algorithm
by synthetically utilizing Channel State Information (CSI) and magnetic field strength. Firstly, we
give an improved Line of Sight (LOS) identification algorithm to narrow down the matching area
that localization requires. Then, we combine CSI with magnetic field information to construct a
fusion fingerprint database and provide a Multi-Dimensional Scaling k-Nearest Neighbor (MDS-
KNN) method to achieve the fingerprint matching. Experiment result reveals that our proposed
localization algorithm has better robustness and higher positioning accuracy than the traditional
fingerprint location methods.
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1. Introduction

Nowadays, the development of portable devices (e.g., smartphones and panel computers) plays
an important role in the growth of emerging fields, such as Location-Based Services (LBS) [1],
[2] and Internet of Things Applications (IOTA) [3], [4]. To meet the demands for LBS and I0TA,
many localization techniques are proposed to estimate and provide user position information. The
Global Positioning System (GPS) [5] has been generally used for positioning in outdoor environ-
ment, which is one of the most famous localization technique. However, in indoor environment
GPS performs poorly and is unsuitable for indoor positioning: the satellite signal is blocked and
attenuated by the buildings. This flaw will lead to a poor positioning accuracy and make GPS
nearly impossible to meet the demand of indoor positioning. On the other hand, the indoor signal
disturbed by furniture, pedestrians and walls is complex and volatile, which makes the location al-
gorithm difficult to achieve high accuracy and robustness. Thus, some indoor positioning systems
have been developed for indoor applications, such as ultrasound [6], Radio Frequency Identifica-
tion (RFID) [7], Bluetooth [8], Infrared [9] and inertial sensors [10].
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