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M.Sc. Thesis Description

	Main issues / Brief Description:

This thesis will exploit the robotic rollator i-Walker developed at UPC to study the diagnosis and rehabilitation possibilities of this robotic platform. In order to do that, the student will perform data gathering and processing from the different sensors in the i-Walker, to determine the different forces exerted and study the existing relations with the gait performance. Later, AI data processing methods will be used to relate the force/gait profiles gathered with the different existing disability profiles in order to calibrate and determine the different rehabilitative capabilities of the i-Walker platform.


	

	Detailed Description:
Research in Assistive Technologies and mobility aids has focused in the last years on robotic walkers like VA-PAMAID [1], Guido [2], Care-o-bot [3], COOL aide [4], ORTW-II [5]. All these systems share the same structure of the robotic wheelchairs (sensors, cpu, control software). Some of these sensor sets usually include handlebar force sensors [3][4] that allow the control system to detect the users’ intention in navigation terms.

The functionality of i-Walker (see figure)[6][7] is divided in three areas: analysis, support and navigation walker (aid to move in a well-known environment). The Analysis walker consists in gathering, real time information coming from different sensors: forces in the handlebars and normal forces from the floor, feet relative position towards the walker, tilt information, speed of rear wheels, mainly. The analysis of this information will allow the study about: the gait, how the patient lays onto the walker and how much force exerts on the handlebars while following

a predefined trajectory. The support walker consists in applying two strategies to motor: 

· A helping strategy. In the normal operation of the walker, the user must apply pushing or pulling forces in the handlers to move around. The strategy of helping the user consists on relieving him from doing a determined percentage of the necessary forces.

· A braking strategy. It can force the user to apply a forward pushing force in the handlers in a downhill situation instead of pulling force which can be less safe.
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The amount of helping percentage and braking force in each hand can both be determined by a doctor. Both strategies are not exclusive: we can have the user pushing the i-Walker going downhill and at the same time the walker relieving him from part of the necessary pulling/pushing force to move around.

The navigation module receives the appropriate commands from an external module in order to provide navigation support to help patient to reach a desired destination indoors. The commands consist in moderate braking for steering the walker to the right direction. The i-Walker platform can be used manually by a walking user, but is also capable of performing autonomous moving. The platform can easily be adapted to accept commands to set a desired speed from a navigation module. Autonomous moving can be useful, for instance, to drive to a parking place for charging battery and returning to the side of patient when remotely called.



	With all these capabilities at hand, the student will perform gait analysis, learn control patterns to make diagnosis and modulate the help provided by the assistive tool. A CBR engine will be used to acquire knowledge that is better learnt than modelled in a framework of agent-based software.
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