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Research objectives:
In recent years substantial attention has been paid to indoor localization and tracking techniques for a number of location-based services (e.g., in the field of automated guided vehicles in manufacturing lines, first-responder navigation, vehicular navigation, asset navigation and tracking, indoor unmanned vehicles, or people-movers). A current trend in addressing indoor localization and tracking is represented by the use standard, low-cost, and possibly already deployed technologies. These technologies are highly heterogeneous, encompassing inertial measurement units, sonar, laser, infrared, visual light communications, or radiofrequency signals (e.g., WiFi, UWB, RFID, Bluetooth, NFC, 3GPP/LTE, 802.11x, digital TV). However, a proper exploitation of such technologies requires the design and the implementation of data fusion methods. The proposed research activity deals with the study of the above mentioned heterogeneous technologies and with the investigation of data fusion techniques for indoor localization and tracking. This topic presents various exciting challenges in the field of signal processing. In fact, because of the large variety of involved technologies and standards, a data fusion algorithm typically needs to account for several communication channel models, bandwidths, sampling rates, as well as asynchronicity of the recorded data. Online approaches proposed in the technical literature are based on the Bayesian filtering methodology, including variants of the Kalman filter and more recently the much more versatile framework provided by particle filtering. 
Proposed research activity:
The proposed research activity will first focus on the identification of the best technologies, from the perspective of cost and availability, for indoor navigation and tracking in real world scenarios. Then, the research work will concentrate on the development of innovative data fusion algorithms and on the assessment of the performance. The problems of evaluating bounds on the achievable performance bounds will be also tackled.
Supporting research projects (and Department)

The research activity will be carried out in the labs of the Department of Engineering “Enzo Ferrari” (http://www.ingmo.unimore.it/site/en/home.html)
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