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Abstract

The purpose of this study is to establish the contents of virtual reality for a patient who suffers

from various diseases and needs Upper-limbs Rehabilitation. First, the system provides the movement

content to remote patient. Then system is tracking information in the joints by using Kinect Sensor.

And similarity comparison of a given content to diagnose the movement of the patient. The tracked

movement information is stored in the database with similarity and is delivered to the rehabilitation

therapist. The result of this study will

enhance the effectiveness and concentration of the

rehabilitation therapy and be used as basic data evaluating the function of the Upper-limbs

Rehabilitation.
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Fig. 1. The configuration of the proposed system

[l. Theoretical background

1. Kinect Sensor
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Fig. 2. Skeleton of Kinect Sensor
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2. Skeleton Recognition using Kinect Sensor

BoAFoM S4shs #d ARe A4 Al 7B olth WA,
o7)e] 92 BRE S| 9% < upper arm) FHe}
229} 9] o} ZEE =31 93t s-eHlower arm)F
B O3 &8 IXE gosy] ARE FEe FEA T
e 7%= WE o] A& o]&ate] Fefetl, WA the 34
(D 2o 7 Aale] WIHElE Fgir,

:(5”2 _ylvzz_zl) D

SN

T Y

Sl

= (x3—x1,y3—y1,2’3—21)

o] 714, a—‘E A #d AXNRA (v, Yy, 2 3
A YARE(y, Yy, 2,)9) BFAHo|L b= BEA B 9
AFE (T, Yy, 2% A BE AXRE(z5, ys, 2309 T
o}, o2 Folate] the B4 (ol Uistel AEA

Rpol2Hg AHE ),

ogt

w2

6 = cos_lﬁa.—b—ﬁ 2)
lal- o]
el A A7k el Abgeke Aol zke Friek gk
S oy goz WIkg- 180/7r)f5}04 ARSI}, B =it
N 5 ) £44 olig 2w roR w79 vpA e
2 ol By GLE B A F o B
Vel Sk Aok Gl ol wﬂme 01&0}04 &

& 9B0E olEsichn Wehek

3. SDk for Kinect Sensor
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SkeletonFrame SkFrame =e.OpenSkeletonFrame();
Skeleton[] SkData = new
Skeleton[SkFrame.SkeletonArrayLength];
SkFrame.CopySkeletonDataTo(SkData);

Spj = SkData.Joints[JointType.Spine];

depPoint =
depthImageFram.MapFromSkeletonPoint(Spj.Position);

[1l. Design

1. Content Design Scenario
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3. The Storage System of Trace Information
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Fig. 5. The Storage System of Trace Information

4. Implementation Environment
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Table 2. Implementation environment of System
ltem Contents
CPU Intel(R) Core(TM)2 Duo CPU 3.16GHz
MEMORY 2GB
Graphic Card NVIDIA GeForce 9300 GS
(ON] MS Windows 7

MS Visual Studio 2010 (Visual C#)
Graphic Library | OpenGL 1.4, GLUT, GLUI
etc. Kinect for Windows SDK

Language
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5. Implementation Algorithm
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Code 1. DrawScene() Function
static BOOL bBusy = FALSE;

[f(bBusy) return
bBusy = TRUE;

gl/ClearColor(0.0f, 0.0f, 0.0f, 1.0f),
g/Clear(GL_COLOR BUFFER BIT /
GL_DEPTH BUFFER BIT),

glPushMeatrix().

g/ Translatef(0.0f, 0.0f, -m_fRadius);

if( m.nTrain == TRAIN PUSHING){
DrawTrain();

/
else
{
DrawTrain();
DrawUpperExtreme ().
/
DrawPosition();
g/PopMatrix(),
glFinish();
SwapBuffers(walGetCurrentDC());
bBusy = FALSE;

Code 29| DDrawTain
gale dEA S &

TA Qryolr). ouAES 27]5e

Code 2. DDrawScene() Function
1f( m_nMode = MODE TRAIN) return

GLUquadricObj “pObj;

pObj = gluNewQuadric();

gluQuadricNormals( pObj, GLU SMOOTH).

intn = 20;

GLdouble cx, cy, cz;

cx = m faTrainCenter(0);

cy = m faTrainCenter(1);

cz = m faTrainCenter(2);

GLdouble x, y, z/

z =cz

glPushMatrix();

9/Color3f(1.0f, 1.0f, 1.0f),

9/Begin(GL_LINE STRIP),

for(i=0; itn; i++){

double angle = (360.0 /'n) *
x = m fTrainRadius cos(ang/e),
vy = m fTrainRadius * sin(angle);
olVertex3f( x, v, z).

*GL P/ 180;

/

g/Vertex3f( m fTrainRadius, 0, z);
glEnd();
GLdouble gcx, gcy, gcz;
gcx = m faPosCursor(0);
gey = m_faPosCursor(1);
gcz = m_faPosCursor(2);
g/Translatef( gcx, gey, gcz);
9/Color3f(1.0f, 1.0f, 1.0f).
gluSphere( pObj, 0.07f, 26, 13);
g/PopMatrix();
ProcTrain();
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[V. Conclusions
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