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Abstract-Among different branches of techniques in indoor localization, fingerprinting approaches based on WiFi Received Signal Strength Indicator (RSSI) have attracted the most attention over the last decade. In such systems, an RSSI signature database (a.k.a. fingerprint map) needs to be constructed first in the training phase. User location is then obtained according to the results of comparing RSSI observations and the position-specific fingerprint map. WiFi fingerprinting systems are known to be accurate and free of additional infrastructures and specific hardware. However, due to the time-variant wireless signal strength, the most existing system can’t be suitable to the dynamic environment. To remedy the problem, we propose a novel robust indoor localization system called R-Loc. R-Loc is divided into static localization and dynamic localization. In the static localization, we first use the existing RSSI fingerprint methods to generate a static location. Then, in the dynamic localization, we leverage a more stable RSSI gradient to changing-sensitive RSSI. We will introduce R-Loc as follows:	Comment by admin: Is not complete. What is the purpose of the dynamic localization?

For static location, we first measure the temporal and spatial variations of access points, based on which we come up with an idea of correlation handling and small-scale variations compensation. Also, in order to improve the location accuracy, we design a Continuous Estimator based on Discrete Estimator, which we use to determine a location in view of the probability at a grid more than one meter apart. What’s more, with the increasing number of samples, heavy computation is also a problem. We deal with this by clustering locations considering access point as the cluster’s key. The result shows that the static location approach achieves an 80 % accuracy of 6.58m under the sophisticated environment.

For dynamic localization, we propose R-Loc which leverages the gradient-based fingerprint map to localize the user. The system firstly builds a gradient-based map (Gmap) by comparing RSSI values at nearby positions and runs an online extended particle filter to localize the user/device. With the robust Gmap, R-Loc can be more adaptive to the time-variant RSSI and effectively reduces the overhead in fingerprint map calibration. Our preliminary experiment results show that R-Loc can achieve an 80% accuracy of 5.1m under the sophisticated environment.	Comment by admin: Not complete

Contribution:
· We propose a novel robust indoor localization system which achieve high localization accuracy in complex indoor WiFi environments.
· Through a probabilistic location determination technique, R-Loc uses a continuous-space estimator, handles the high correlation between samples from the same access point, and the perturbation technique to handle small-scale variations. 
· Based on the observation of the WiFi signal strength fluctuation, we propose a novel indoor localization and tracking system using the RSSI gradient. Unlike existing work which focuses on the design of either efficient fingerprint map building or calibration across heterogeneous clients, R-Loc relies on simple binary RSSI gradient values.
· We design an extended particle filter-based R-Loc engine with a motion detection module. It automatically locates and tracks the user and is adaptive to different mobility patterns.
· We have implemented R-Loc on smartphones and tablets, and conducted extensive experiments in a five-story campus building. The experimental results demonstrate high localization accuracy and robustness of R-Loc in complex indoor WiFi environments. 
