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Main issues / Brief Description [Mandatory]:

The main goal of this thesis is the design of an automatic system for capturing relevant corporal
information from subjects. As a first stage, a set of leds are distributed in the body of the subject.
This is the only interaction required to the physician. Then, the system is able, by means of a
multisensory system, to automatically segment the human body, detect landmarks (leds), and
automatically measure the distance and angles among points, helped by a depth map. The
biofeedback information retrieved using the present system will be robust and reliable.
Moreover, this is a non-invasive system that retrieves objective information and will support
diagnosis in the fields on health care and sports. An example of the system is shown in the next
figure.
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Detailed Description including a task planning [Mandatory]:

The steps of the master thesis are the followings:

-Analysis: Analyze state-of-the-art system for automatic corporal analysis. Determine the set of
sensors that will be the most suitable ones to design a prototype.

-Design: Design the basic architecture (hardware of the system). Implement automatic Computer
Vision processes and Machine Learning techniques for landmark segmentation (color information
& mathematical morphology), body segmentation (clustering of depth information), and
automatic computation of measures (e.g. distance and angle).

-Validation: Design of a Ground Truth and computation of measurements in order to evaluate the
robustness and reliability of the implemented system.

Finally, test for future work with the analysis of temporal tracking of landmarks by means of
temporal models, such as Dynamic Time Warping and Hidden Markov Models.
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