1

,3\#@ - (2

jfjg@ % UNIVERSIDAD ¥
WM DE MALAGA

(

roboftics

PNERS,

A
¥

International Seminar on Personal
Robots for Rehabilitation

EMB

COLOMBIAN CHAPTER

June 12. 2018
Bogota, Colombia

International Seminar on Personal Robots for Rehabilitation

RESPONSIVENESS OF KINEMATIC ANALYSIS WITH A

|| ESCUELA
COLOMBIANA
DE INGENIERIA
JULIO GARAVITO

< 7 Sl

VRIJE
UNIVERSITEIT
BRUSSEL

MOTION CAPTURE CAMERA SYSTEM IN AXIAL
SPONDYLOARTHRITIS: A PROTOCOL STUDY

Manuel Trinidad-Fernandez'-2, Antonio Cuesta-Vargas'3, Francisco-Angel Moreno#, Javier
Gonzalez-Jiménez*, Antonio Fernandez-Nebro®, Sara Manrique-Arija®, Inmaculada Urena-
Garnica®, Peter Vaes?, David Beckwee? and Manuel Gonzalez-Sanchez’

b

< W

VIGILADA MINEDUCACION

e
S A

\

Departamento Administrativo de Ciencia, Tecnologia e Innovacién

aaaaaaaaa

Catedra de Fisioterapia
y Discapacidad

J

UNIVERSIDAD DE MALAGA

Instituto de Investigacion
Biomédica de Malaga

HOSPITAL REGIONAL UNIVERSITARIO

DE MALAGA ' Departamento de Fisioterapia, Instituto de Investigacién Biomédico de Malaga (IBIMA), Universidad de Malaga, Malaga, Spain.
Sceor ‘&C;ZJ/;?Q?:‘LI‘JZEC‘SE :Laﬁig 2 Rehabilitation Sciences Research Department, Vrije Universiteit Brussel, Brussels, Belgium.
A 3 School of Clinical Sciences, Faculty of Health at the Queensland University of Technology, Queensland, Australia.

FUNDACION

' c I INSTITUTO DE CARDIOLOGIA

enter for

CARDIOINFANTIL

iomechatronics

4 Department Ingenieria de Sistemas y Automatica, Instituto de Investigacion Biomédico de Malaga (IBIMA), Universidad de Malaga, Malaga, Spain.
> UGC de Reumatologia, Instituto de Investigacion Biomédica de Malaga (IBIMA) Hospital Regional Universitario de Malaga, Malaga, Spain.

The aim of this study is to document the responsiveness of the 3D motion capture depth camera during the execution of functional tests in Axial Spondyloarthritis. This study
Is a prospective study. 10 adults who are going to start the treatment will be the total sample. Subjects will perform the tasks in front of a depth camera. The main
comparator will be a smartphone placed on the chest of the subject. It will be measured six functional tasks and the timed up and go test. The subject will be measured
before the treatment starts and four week later. The responsiveness will be calculated through a Receiver Operating Characteristic curves with the smartphone analysis.

The use of a motion capture camera system is proposed as an new examination tool to improve the assessment and the effectiveness of the treatment.

Introduction

Functional measurements offer a more direct and standardized observation of
the active capacity of the subject and have already been developed to assess

different movements in spondyloarthritis patients reliably.

The aim of this study is to document the responsiveness of the 3D motion

capture depth camera during the execution of functional tasks and timed up and

go test. It will be used a smartphone as gold standard.

Materials and Methods

This i1s a protocol of a prospective study. 10 adults who are going to
start the treatment will be the total sample. The subjects should be
between 18 and 65 years and must be previously diagnosed by a
rheumatologist. Subjects who started the treatment with biological

agents will be excluded.

Motion capture camera system

A depth camera by PrimeSense was used in this study. This depth
camera is based on structured light. The camera will be placed around
22° with respect to the direction of the tested movements. The depth
information collected by the camera will be used to derive a
representation of the patient’'s skeleton. This parameterization of the
patient's movement will give the inclination angles and angular speed.
The 3D positions of the joints labelled Neck and Torso will be used to
calculate the angles between them for all the tests. The angles were
converted to be able to compare the cinematic variables of the camera

with the smartphone.

Smartphone
An iIPhone6s will collect the information about mobility angle (degrees)

and acceleration along three axis.
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Procedure

The treatment will be the standard treatment care with biological
agents starting following the first visit to the rheumatologist. Each
patient will perform this procedure for each measurement 2 times:
during the first visit and 4 weeks later. Subjects will perform all
repetitions of functional tests as quickly as possible it is the goal to
finish each test safely in 30 seconds. The Timed up and go test will be

performed three times. (Figure 1)

Figure 1. Functional tests and Timed up and go test.

Outcomes variables
Two direct variables (time and displacement), two indirect variables

(velocity and acceleration) and execution time will be calculated.

Statistical analysis
Receiver operating characteristic (ROC) curves will calculate to
evaluate the level of responsiveness of the depth camera compared to

the kinematic variables of the smartphone.

Conclusions

This study is designed to measure the capacity of the depth camera to
identify potential changes after an intervention. The use of a motion
capture camera system is proposed as an new examination tool to

improve the assessment and the effectiveness of the treatment in axial

spondyloarthritis.




