Thesis Proposal

All Over the Place Location System (PLASYS)
Description

Location information is an important source of context for Ambient Intelligent. Retrieving this location in an open environment is relatively simple, we simply use the GPS (Global Positioning System) to retrieve the position coordinates. However, indoors, or even in a more dense environment GPS doesn’t work.

To remove this limitation, a system that allows indoor location becomes necessary. In this case an Inertial Navigation System (INS) [1]. This type of systems consists of Micro Electrical Mechanical Systems (MEMS) devices which communicate with a central module using a wireless network (ZigBee or Bluetooth). These devices obtain information about the movements of an individual independently of the building infrastructure. All this sensory set requires the implementation of sensor fusion technics. This includes algorithms that can interpret the information from sensors and thereby determine the position of the individual. The information collected, in addition to the speed and direction of motion, must also be able to determine the step width and position of the individual (sitting, lying or standing).

INS’s uses PDR (Pedestrian Dead Reckoning) [2] technique that is normally composed of three key technologies: tracking of the sensor’s attitude, detection of walking locomotion and estimation of the walking velocity. But unfortunately, large deviations of these sensors can affect performance, as well as the various forms in which a human can move. Not everyone walks in a same way, and even one person can have variations in their own move. A module working only with PDR is not able to ensure that the geographical positions are accurate within a few meters. In fact, although these deviations may be small for every millisecond, the positioning error caused by a sustainable use of the system can exceed one meter in 10 seconds [3].

There are several indoor location systems based on infra-red, ultrasound, narrowband radio, Wi-Fi signal strength, UWB, vision, and many others [4]. However, few can be easily deployed over large buildings, due to the requirement of a structured environment. This can be a possible solution when GPS isn’t available, but only indoors. In a dense forest we don’t have this kind of systems, and the location on this type of terrain can be very useful, for instance, for position knowledge of a team of firemen’s.
Objectives

The aim of this proposal is to design a system capable of, in real time, determining the position of an individual (preferably in a non-structured way), where GPS is not available.

It is intended that this location system has a better precision than the scale of a room, since this is a performance requirement in emergency situations or to support a tourist in a gallery. Another key point is that this system must be portable, not too expensive and imperceptible to the user. Therefore, the ergonomics of the sensors (size, weight and battery life) will have a great importance on the system definition.
All the sensory set requires the implementation of a sensor fusion. The sensor fusion is implemented using models based on Kalman filters [5]. To reduce errors provided by MEMS, heuristic and probabilistic algorithms to make corrections over those errors have to be implemented. Like the Standley robot used to complete with success the DARPA Grand Challenge [6].

Finally, another point to develop is that the INS should always inform the user's location and not only register the positions for future travel path analysis.
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