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Abstract:
Recent advances in low-cost natural user interfaces such as Microsoft Kinect and Leap
Motion controller allow the Virtual Reality implementation of 3D serious games for,
posture, upper limb and lower limb rehabilitation purposes. However, it is very important
to compare the results obtained by the users that train in virtual and real environments.
This paper presents a virtual reality serious game for upper limb rehabilitation using a
natural user interface expressed by Leap Motion controller. One of the developed virtual
reality serious game for rehabilitation is converted to a real scenario with the same
elements and rules and the same aims of physical rehabilitation. In order to extract
appropriate information from the serious game based on real objects a RFID technology
was used together with software components developed in LabVIEW. The evaluation of
hand muscles' activity during the training session is based on the usage of
thermography that permits to measure in an unobtrusive way the distribution of the
temperature on the hands' level. Based on analysis of thermographic images obtained
before and after serious game practice, the level of activity of specific muscles
associated with training for virtual and real scenario is extracted. Experimental results
that are also included in the paper underline the effectiveness of the proposed method
for the comparison of the training in virtual and real scenarios.
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1. Introduction
The physical rehabilitation for the patients that suffered accidents or
stroke events requires intensive intervention aimed at mainly improving
motor abilities. Moreover, the periods associated with rehabilitation are
usually long and the costs are expensive. One of the possible solutions
to minimize these drawbacks is to perform remotely supervised self-
training at home or to use system based supervised self-training at
home. This last solution can contribute to reduce significantly the
rehabilitation costs and also to shorten the time of rehabilitation
processes. Self-training based on classical equipment's always requires
the clinical professional supervision taking into account the usage of
classical rehabilitation equipment that not deliver any information about
the rehabilitation process. However in the last decade the healthcare
community has been demonstrating a great interest for IT in physical
rehabilitation that include the usage of serious games (Therapeutic
games or “Theragames”). The concept of Serious Games refers to the
use of computer games without the main purpose of providing pure
entertainment [1]. Healthcare rehabilitation is emerging as a leading
target area for serious games, presenting new patient, health caregiver,
and public expectations [2]. Several Theragames based projects have
appeared which shows a wide general interest in improving and
sustaining this technology. Among the Theragames, the Exergames [3]
are a form of physical activity that requires the user to move at least a
part of the body, the hands in our case, in order to interact and get the
best experience the game, usually in virtual reality (VR) scenario.
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