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Abstract — 10T and Cloud Computing are very
promissory technologies regarding patient monitoring
and information management especially for particular
case of physical rehabilitation. In this context, the
presentation includes a short description of the
existing IoT technologies and me and my group in the
field of IoT for healthcare particularly related to the
design and implementation of smart objects and
environments for physical rehabilitation and
performed signal processing focussed to extract
metrics that can be used to characterize the
physiotherapy process.
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I.  INTRODUCTION

Nowadays, Internet of Things (IoT) can be considered
an important technological revolution related to smart
city, smart home, smart factories and smart ports
implementations. The design and implementation of
smart sensors and the integration on the level of
healthcare systems become a reality, different
implementations are reported in the field of cardiac and
respiration assessment in unobtrusive way but also in the
field of physical rehabilitation. According with the level
of the user motor impairments smart objects such as
smart wheelchair [1] [2] are considered for people with
important motor limitation, or smart walker [3] or
crutches [4] that are considered as walking aids during
the gait rehabilitation period. The personalized of
physical rehabilitation environments for user needs may
be expressed by integration of smart objects in real
scenario but also the appropriate design of virtual
environments that support different natural user interfaces
as Kinect sensor are considered for the modern
physiotherapy that increase user motivation providing
high level of physical rehabilitation sessions effectiveness
through specific serious games [5][6].

II.  IOT ENABLED PHYSIOTHERAPY

The presentation will focus on IoT enabled
physiotherapy equipment and appropriate embedded and
high level software associated with the acquisition of
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relevant data from the patients under rehabilitation
process based on the interaction between the patients with
real objects and virtual objects. The IoTdata flow can
help the physiotherapist to perform objective evaluation
of patient progress, and later to perform right choice of
rehabilitation training plan that may improve the patient
rehabilitation outcomes.

Several  solutions  materialized by tailored
environments for for virtual and augmented reality
serious games including smart equipment [7] and natural
user interfaces that are used to extract information about
patient balance [6] and movements’ characteristics are
discussed. Special attention will be granted during
presentation to serious games that are using the Leap
Motion Controller and Kinect Sensor as natural user
interface. A set of serious games designed to provide
physical rehabilitation support for the patients that
suffered stroke events or for the children with cerebral
palsy will be presented including elements of objective
evaluation of the rehabilitation process [8][9]. Wearable
inertial measurement units are used for validation of
measured angles and velocities of the used natural user
interfaces used on the virtual reality serious games[10]
and used to characterize the lower limb and upper limbs
movement. The possibility to integrate the information
provided by daily used smart physical rehabilitation
equipment, such as smart walkers and crutches, wearable
muscle activity monitors, force platform, wearable
accelerometers will be discussed. Signal processing
techniques applied for motor activity signals [11] but also
advanced data analysis specific for IoT technology will
be presented.

III. CONCLUSIONS

The smart equipment for physical rehabilitation with
Internet connectivity as part of real and virtual scenarios
may contribute to improve the quality of service in this
field, increasing the motivation of the patients, decreasing
the rehabilitation period, stimulating also the
collaboration between physiotherapists. The data
provided by smart equipment and smart environments
associated with the physiotherapy sessions, are processed
and stored on the cloud side, that can be accessed by the
physiotherapists through web page or mobile APPs, in
order to visualize session reports and to contribute for the



optimal choice of the physical rehabilitation plan for the
best physical rehabilitation outcome.
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