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Abstract. Telerehabilitation is a growing alternative to traditional face-to-face therapy to 
meet the demand in the rehabilitation field. However, because teleheath care is mostly 
deployed between two health care establishments, patients still need to travel to clinics to 
receive their treatments. To solve this specific problem, telehealth provided directly at 
home is an innovative solution. Because of both technological and clinical challenges 
surrounding in-home telehealth, the platform used must be in constant evolution. This 
ensures a high quality and an efficient way for rehabilitation delivery. The aim of this 
presentation is to present the telerehabilitation platform designed and built by our research 
team, “Équipe Spécialisée en TéléRéadaptation À Domicile” (ESTRAD). Based on a 
modular design, the generic platform integrates commercial systems and peripherals with 
custom software, TeRA. In addition to the video and audio components, other components 
are launched by TeRA (e.g. oximeter, stationary bike, speech therapy software) depending 
on the clinical applications. Until now, the platform has been used successfully to treat 
different rehabilitation populations (e.g. orthopedics, pulmonary and neurologic). ESTRAD 
is already working on the next generation of the platform in order to reduce its cost by 
using a less expensive videoconferencing solution and to provide further capabilities. 
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Introduction  

Providing telehealth services is viewed as an innovative way to deal with healthcare 
accessibility[1]. Teleconsultation, telemonitoring and teletreatment, all applications of 
telehealth, have emerged in the last decade. However, most of these setups are 
deployed between two health care establishments because of the strong network 
already in place. Despite increasing in some way accessibility of services between 
urban and rural area, a large proportion of health care patients still have to travel to a 
health care center[1]. Telehealth provided directly at home from a health care center is 
an innovative solution to that travelling problem. 

1 The State of the Art for In-home Telerehabilitation  

In-home telehealth services are challenging on a technical and clinical point of view. 
On a technical level, many considerations need to be addressed to enable the use of 
such a system. Those considerations include providing video and audio communication 
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3 Technical System Description 

Based on the modular design, a generic platform was built, integrating commercial 
systems and peripherals with a custom software named TeRA. Figure 2 presents the 
specific adaptations for each application presented here: clinician side, COPD and 
speech therapy. In each of those systems, a Tandberg videoconferencing unit (A) is 
used to provide a wide-angle pan-tilt-zoom camera, an omnidirectional microphone and 
an embedded codec for the audio-video compression (h.264 and G711). The 
videoconferencing unit also encrypts the transmitted data, providing the required 
security for such system. On each adaptation, an all-in-one computer (C) with a 25” 
touchscreen (HP Touchsmart) is used to display the remote video, and to run the 
application specific software (D).  

 
Figure 2. Telerehabilitation platform on the clinician side, and applied to COPD exercises and speech 
therapy. Letters refer to the design pattern used to build the platform. 

On the clinician system, three software, each with a different role, are used. TeRA 
is the main software used by the clinician. It provides an overview of all the available 
patients, and eases the connection process by allowing the clinician to connect with a 
simple double-click. Data collected in a session is recorded in a local database. TeRA 
also launches specific software application according to the patient’s configuration, and 
TeRACam. TeRACam is the software that is used to display the video feed on each 
side (clinician, patient), but also to control the local and the remote camera (clinician’s 
side only). A simple point-and-click and area-zoom interface is provided to ease the 
control.  

4 Adding Data to the Platform Synchronized with Audio/Video 

Depending on the clinical application, another software is launched by TeRA. With the 
COPD population, a wireless pulse oximeter (A) and an exercise bike are installed at 
home[7]. In a session, oxygen saturation and cardiac frequency are transmitted to the 
clinician side, and displayed on the application specific software on the patient side. 
With a speech therapy population, pictures are displayed on both side, and, in turn, the 
users have to communicate the software selected picture to the other one using various 
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means of communication (speech, gestures, writing, drawing). All of these data are 
transmitted using a standard cable or DSL connection at home. (B) 

5 R & D: Improvements of the Platform 

The ESTRAD team is already working on the next generation of this platform, which 
will be a lot cheaper by using a less expensive videoconferencing solution. The new 
platform will also allow telerehabilitation with multiple patients at the same time, 
potentially improving the efficiency of the clinician for some types of populations.  

The main clinical software, TeRA, is being completely redesigned to centralize all 
the data on a main server. The new version of TeRA will also work as a central hub for 
collecting physiological sensor data (pulse oximeter, thermometer, glucometer, inertial 
measurement units). A new feature is also being introduced in order to record sensor 
data between the sessions, providing a complete follow up report of the sensor 
measurements that will greatly help the clinician and the patient in the rehabilitation 
process. 

Work is also being done in testing and adapting the system to be used over a 
cellular network. If results are positive, this will ease the installation process, as contact 
with an internet service provider will not be required as long as the cellular network 
coverage is sufficient in the patient’s area. 

6 Conclusions 

Currently, the platform has been used successfully for long-term teletreatment (over 
two months, twice a week) with various populations: 208 patients following a total 
knee arthroplasty, 23 patients suffering from COPD, 6 post-stroke patients with balance 
disability and 2 speech therapy patients. Even though most of these studies are still in 
progress, preliminary analyses revealed that condition of each population (i.e. function, 
disability, functional capacity, quality of life, gait, functional communication, 
denomination capacity, etc.) is enhance post-intervention compared to prior 
teletreatments. 

Satisfaction of patients and professionals will be described in the Corriveau et al. 
presentation (accepted to AAAT, 2013).  
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