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Abstract 
ExerGames is a project that aims at 

developing interactive games for 

activity monitoring, focusing on 

physical rehabilitation and for fall 

prevention. The whole solution is 

targeted not only for older people and 

rehabilitation patients (e.g. stroke 

victims) but also for formal/informal 

caregivers, since all physical activity is 

tracked with the help of low-cost and 

commercially available motion sensors 

like Microsoft Kinect, Leap Motion, 

Orbotix Sphero, Balance Board or even 

Smartphones/Smartwatches. All data 

can be helpful in the rehabilitation 

process but also for fall risk prediction 

and analysis, namely in elderly people. 

Problems 
One of the most common issues found 

among patients under physiotherapy is 
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the lack of motivation to face each 

session, mainly because the recovering 

process is long, tiresome and repetitive, 

sometimes leading to dropout. Besides 

disabled patients, healthy older adults 

face several problems that follow the 

process of ageing. A general decline in 

physical function and balance problems 

make older people more prone to falls. 

Exercises for balance control, mobility 

and flexibility are effective strategies for 

fall prevention. However, older people 

lack motivation to perform these 

exercises at home, in a daily-basis. 

Solution 
In order to address the aforementioned 

issues, ExerGames is being developed in 

the scope of Fraunhofer AICOS’ Fall 

Competence Center. It comes up as a 

platform that is not only easy to use, 

but also motivating for its users. It is 
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also portable enough to be used in 

both medical and non-medical contexts 

and keep being effective in 

physiotherapy and/or fall 

prevention/prediction due to the 

metrics used to evaluate the 

performance of the player. The project 

is being developed in cooperation with 

healthcare professionals from Centro 

de Reabilitação de Gaia, who provide 

invaluable support in with their medical 

expertise. 

The selected approach is to design and 

implement a framework that is multi-

platform and provides all the needed 

interfaces for the applications (games). 

One of the interfaces is specifically for 

retrieving sensor data, provided 

through a unified protocol (Kinteract), 

so client applications do not have to be 

tied to a specific sensor. The framework 

already supports a wide array of 

sensors, which are commercially 

available and which people may already 

have, like smartphones/smartwatches. 

ExerGames can also use a backend 
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server for storing patient profiles and 

game results, which can be available 

for health professionals. 

The current set of games includes 

activities for rehabilitation of the upper 

limbs, including the hands, focusing on 

hemiparetic patients. Also, a module 

for fall prevention is included, featuring 

multiple games and instructional videos 

covering more than 20 exercises, 

organized in workouts focusing on 

promoting balance, strength and 

posture. Also, multi-player games are 

being developed that not only increase 

motivation but also promote social 

activity and interaction, therefore 

improving self-confidence and quality 

of life. 

Future Work 
The project will be extended to include 

cognitive stimulation/rehabilitation. 

Additionally, new games for balance 

improvement using the Wii Balance 

Board are under development as well 

as integrating electromyography. 

Interactive Games 

n Upper limb and hand 

rehabilitation 

n Fall prevention 

(SmartFeet)  

 

Motivational 

Factors 
n Challenging 

n Competitive 

environment 

n Attractive and easy-to-

use interfaces 

 

Modular design 

n Large array of 

supported sensors 

using a single protocol 

n Well-defined APIs for 

integration of new 

sensors and 

development of new 

games 

n Multi-platform 

(Windows, Linux, 

Android)  
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ExerGames architecture. 
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