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Recognition of Physical Rehabilitation on the Upper Limb
Function using 3D Trajectory Information from the
Stereo Vision Sensor
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Abstract

The requirement of rehabilitation is increasing from the stroke, spinal cord injury. One of the
most difficult part is the upper limb rehabilitation because of its nervous complexity. A
rehabilitation has effectiveness when a professional therapist treats in work at facility, but it has

problems of an accessibility, a constant availability, a self-participation and taking lots of cost and
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time. In this paper, we test and experiment the accuracy and execution time of the pattern
recognition algorithms like PCA, ICA, LDA, SVM to show the recognition possibility of it on the
upper limb function from the 3D trajectory information which is gathered from stereo vision
sensor(Kinect). From the result, PCA, ICA have low accuracy, but LDA, SVM have good accuracy

to use for physical rehabilitation on the upper limb function.
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Table 1. Motor Task on the Upper Limb

Ak ==t Ay
External Rotation - =S ooz 90° A7} AefollM HpZEE

opAl sl BS

Shoulder Adduction
o LiEZ 25

o= 45° 5|H

ak2% ol BRI 2t EAl £
Zix| sfd




2HH L

HA AAMe] 3D AH ARE o]

& 34 AT B4 94

=2 o RS |

115

Scapular Retraction

_ oto = XM= mof
ZH7iE UM o= AoZLSIM FZ =5 Ne 2

Shoulder Abduction

ol el o | - B RO B2 212 00° of

Shoulder Flexion
ol 23 28

IS Yoz S9Irt Uzfss S5

=]

Shoulder Extension Qloz 45° 0|2 £2 we rle &2

oA AX 28 PG RS

Al
&
S
&
z
5
=}

a)External (b)Scapular (c)Shoulder

Rotatlon Retraction Abduction

J2 1. X g A ol
Fig. 1. The Motor Task Tracking on the Upper Limb
ol5 F&l i3l Kinect AIA<] A #H 4 7153

Sal FHstm, A 2% #E Fo HE oA, TEH 9
£ x, v, z 9 @& A5

sl AHsl7] gt A vlelHAES 2089 A
dollA Fatsick, Z g2l hell 33] WhESE S g d9jE

3l o] TS 53] RSt AFA R 100719 52
TS Pk B3 99 E B2 Yol 5070 @919 o]
HAE 2715 2Pdailct. 2 A4 gl Zols 188 ~
4152 Aok Slemr As AW BAY
(cross-correlation) (7)°] Ha33it}.

39 2, 38 ok 984 £F, 33 4, 5= AL WA
&% 223 27 6, 7L okl o S5 BuAs) &9
A4S ek Zoleh, ol A ofn] R} ul$- ol
Arga sisrow, B AAur) o AAe] weh o

A HHE /L a2 &+ A

3,000

2,500

2,000

1,500

1,000

O7 2. ofH| 25d 2E(2EX ZER)
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- Resolution: 640 x 480
- Frame Rate: 30 fps
Microsoft -Slensing R‘angei 1.? ~ 3.56m .
Kinect - Field of View: Horizontal: 57°, Vertical: 3°
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- Cost: A7}
Operating - Intel Core i7 - 3770 / 3.40GHz / 4.0 GB
H/W Memory
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