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Resumen

lo cual se realiza una revisión de literatura sobre trabajos relacionados con la prestación del servicio de terapia 

física con el uso de TIC; así mismo se describen de manera breve los módulos que integran el sistema, estos 

son, sistema de captura basado en sensores inerciales y captura con cámara; estimador, implementado mediante 

de videojuegos activos.

Palabras Clave:

Resumo

física com o uso de TIC; igualmente se descrevem de maneira breve os módulos que integram o sistema, 

módulo de videogames ativos.

Palavras chave:
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I. INTRODUCTION

Telemedicine [1] is the delivery of medical services 

An emerging rehabilitation practice focus on 

delivering physical therapy using telerahabilitation, 

specialist in this area. The emerging technologies 

for the practice of physical rehabilitation are based 

catching biomechanical signals from some body parts 

and, through informatics processes, registering data 

and the rehabilitation center; these are communicated 

Imaging and Communication in Medicine, DICOM 

The proposed architecture is composed of four 

capture based on inertial sensors and motion capture 

information of a patient. The second module contains 

the data fusion algorithm development, based on 

integrates the informatics app that transforms captured 

plans suggested by the medical specialist.

II. PRELIMINARIES

In the literature related to the practice and 

development of rehabilitation using technology, 

date has been reported a total of 316 publications, 

FIG. 1.
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presented in conferences and the remaining are 

published in journals and magazines, leading 2015, 

In recent years, the advances in matter of inclusion 

integrating the inclusion of active videogames 

injuries in the upper limb. In the study presented by 

a system of videogames based on virtual reality for 

the second captures the patient motion, and the third 

visualizes the virtual environment of the game. Ines 

of the upper limb after a cerebrovascular accident. 

The system aims at increasing the use of technology 

to perform monitoring the patients, besides reducing 

costs on its implementation. The study posed by 

Burdea et al. [11], presents a rehabilitation plan based 

Other relevant studies in telerehabilitation even do 

not include videogames in its rehabilitation plans; 

III. RESEARCH FRAMEWORK

of the research, because a series of concepts about 

in a clear manner to distinguish each one of them. 

FIG. 2.

the telemedicine, this last, is the modality addressed 

in the present study.



45Revista Facultad de Ingeniería (Fac. Ing.), Septiembre-Diciembre 2015, Vol. 24, No. 40

Mauro Callejas-Cuervo - Manuel Andrés Vélez-Guerrero - Andrés Felipe Ruíz-Olaya - Rafael M. Gutiérrez

On the other hand, the proposed model is based on 

in the specialized rehabilitation center and in the 

consultation until the conclusion of the rehabilitation 

technological accessories needed for the motion 

scheme.

FIG. 3.

IV. PROPOSED ARCHITECTURE

The modules that integrate the proposed architecture 

A. Module 1. Motion capture system

This module is based on inertial sensors and capture 

those sensors integrate accelerometer, gyroscope 

the signals are captured and collected to be sent to 

relating to an infrared camera, to a TV and to a 

PC; this one captures the movements made by the 

patient, by storing certain values on the informatics 

fusion oriented to obtain accurate information about 

the motion parameters. The general scheme of the 

FIG. 4.

B. Module 2. Data fusion algorithm

directly from the inertial sensors; this may guarantee 
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a better quality for the captured data and may tend for 

calculating the angular positions of the upper limbs 

accurately, assuring that measurements are close to 

the system simulated by the proposed platform.

In order to choose the best estimator for being 

out in the aforementioned databases, obtaining the 

4 articles report the use of Unscented Kalman and 

the other publications report isolated cases of the 

Particles).

publications register the implementation of both 

because its algorithm presents good documentation 

that eases its implementation for different uses, 

made a comparative analysis of the extended and 

better performance and consumes less computational 

the above, it can be proposed the implementation of 

a series of tests after the implementation of the 

FIG. 5.

C. Module 3 IT application: Electronic Medical 

Record.

The third module of the system is an informatics 

information of the therapies performed by it. The 

plan proposed by the medical specialist and manages 

the programming of the suggested therapy, based on 

the results of the analysis of the patient evolution; 
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this is installed in the rehabilitation center and can be 

Processing signals obtained from the motion capture 

system; b) Patient data management module; c) 

Module of conversion or registering of results of 

D. Module 4. Module of active videogames integra-

tion

This last module integrates a gallery of active 

different physical rehabilitation plans, suggested by 

a medical specialist. The videogames are available 

for the specialist to propose the cycle of therapies 

that the patient must perform; each videogame has 

the patient to train until accomplishes the objective 

the purpose of the therapy plan.

connected to a TV.

CONCLUSIONS

the development of the telemedicine modality, 

biomechanical signals.

The construction of the motion capture module is 

the main tool for the development of areas such as 

this, it is intended to develop some projects for the 

biomechanical analysis of different species.

The modern use of videogames is beyond the leisure. 

health, education, military area and other areas that 

technology.
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