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ABSTRACT
Major issues in the domain of indoor localization include the amount of training required for the system to work, the amount of knowledge and dependency on the same, and finally the sensitivity to changes in the environment.  In our approach in StepiWi, we have used unsupervised methods for localization using WiFi based tri-literation, along with inertial localization using particle filters to learn stride lengths and then free field localization. 
Our system, named StepiWi, consists of an android application and server side components. The android application captures values of WiFi RSSI (Received Signal Strength Indicator), accelerometer based direction and displacement, and finally orientation information using magnetometer and gyroscope. A schematic deployment of StepiWi is shown in Figure 1.
As mentioned before, StepiWi works on a synergy of various independent methods. The major sensors being used are phone inertial sensors, magnetometer readings and WiFi RSSI values. The methods involved in StepiWi are described hereafter.
WiFi trilateration does not provide good practical accuracy because the access points are often located behind some indoor partition with a fixed amount of attenuation. This attenuation causes the trilateration to be erroneous but the drop in signal strength can be calculated based on the type of material and the number of such partitions crossed between transmitter and receiver. In StepiWi, we have considered indoor enclosures to be zones and used unsupervised machine learning methods to classify user locations into zones. WiFi trilateration with known attenuation a model to constrain the zone-level accuracy within few meters, 
Finally, we leverage the approximate zones estimated by Wifi trilateration to initiate a particle-filter based inertial tracking.  Naïve particle filters are often susceptible to drifts due to accumulated sensor noises over a period of time. In order to enhance the localization accuracy of the particle filter, we augment two salient modules in the its framework summarized as follows
a) Online Stride-Length Estimation:-  In order to accurately predict the step-length of a user without relying on conventional data-intensive approaches like regression models or expensive hardware information from IMU, we propose an algorithm which  learns characteristics of the user strides online during the dead-reckoning process in various sections of the floor interior (straight paths, turns etc.). 
b) Trajectory correction using backtracking:- In order to disambiguate between closely resembling trajectories estimated by the particle filter we propose two unique approaches based on backtracking and path-likelihood maximization. Firstly an improved backward belief propagation algorithm is used to trace back parent particle which are least erroneous based on certain heuristics. Secondly the floor constraints are exploited to integrate a Viterbi-based backtracking algorithm in the particle filtering framework. 
The proposed approaches progressively reduce uncertainty in the movement track and provide fine-grained continuous location tracking.
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Figure 1. Schematic System Deployment in StepiWi
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