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&% 2 [Inertial Measurements Units for an objective evaluation of human
behaviours—Is it possible to assess skills combining wearable sensors with automatic
algorithms?
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My research activity aims at developing evaluation tools and define indexes to characterize
the human’s movements and behaviours while performing a particular tasks or interacting with
robots. | believe that if we can ecologically measure human movement and automatically
extract reliable features of human behaviours then we can use these data to feed the artificial
intelligence of robots to interact naturally with humans. An objective evaluation and
measurement of human motion in ecological settings is not only necessary in Robotics but it is
also a fundamental step to implement decision support tools for Instructors, Doctors,
Rehabilitators, Sport Scientists, and other professionals.

Inertial measurement units (IMUs) are popularly used as wearable and inexpensive tools for
human motion tracking and they are already widely embedded in smartphones, smartwatches,
and many other electronic gadgets. In this lecture, | will explain several methodologies for an
effective calibration of these sensors to improve their accuracy, precision, and reliability. The
reliable detection of phases or events from large datasets, sometimes known as segmentation
process, when performed manually, is prone to human errors and extremely time-consuming. |
will describe several automatic segmentation algorithms specifically designed for IMUs that are
able to detect phases and identify key events while a subject is executing a particular task. 1 will
give some examples of the successful use of these techniques in the field of Human-Robotic
Interaction, Education for nurturing presentations skills, and in Geriatric Medicine for the
evaluation and assessment of the balance of older adults.
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