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A Study on the Multi-Purpose Rehabilitation System
for the Upper Limb Using a Robot Manipulator

Joo Yeon Won*, Hyung Joon Sim*, Bum Seok Park** and Chang Soo Han***

ABSTRACT

This paper presents a rehabilitation exercise system which utilizes a 6 DOF robot as a motion generator. This system

was proposed for a stroke patient or a patient who has hemiplegia. A master-slave system was designed to exercise either

paralysis or abnormal limb by using normal limb motion. The study on the human body was applied to calculate the
motion range of elbows and shoulders. In addition, a force-torque sensor was applied to the slave robot to estimate the
rehabilitation extent of the patient. Therefore, the stability of the rehabilitation robot could be improved. By using the

rehabilitation robot, the patients could exercise by themselves without assistance. In conclusion, the proposed system

was verified by computer simulations and system experiment.
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a,_, : the distance from Zi to ZH measured along X ;
a,_, : the angle between 2; to Zi ., measured about X,
d,: the distance from X i to X ; measured along 2[

@, : the angle between X .y to X ; measured about Zi

@, : the rotate angle of n'" axis
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Fig. 1 Total System flow chart
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Fig. 2 Robot Cartesian Coordinates

A8 248 ¢ Aot
Z|Te 2RO EE #ae) HEsY
l ﬂo}oq 283 oA

s

}\]/\Eﬂ_,] AukA ol )
%lt}. olF AFEE Al
AL %-}oq NeRE TS vlal,
2 AolzzaRg AFHAT

fo wj

P D)
& o2 H

o
[l
o
A
-
Js*-

3. 28 7|7% sy

3.1 7|78 sy

£ HoAMEe &delr 7TE AgHE 2R
o] A7F&E A" Fig. 2= 229 AE
Ag 23% Aot ol FAJFAE o] &3t
Denavit-Hartenberg  #2}v|E1 & 7333tk s
gl E £ Table 13 2o} HHM o] & o] &3}
o F3 2RO W PP H R0 Hoju gl

9, 259 99 AAE F&EIe
R&EE BT AAE E5Ad 2483 33 &
g A7 st AgEd. SAHHE d9
=i S wel wEstE BT A9 9
< 7102 3t #eoleR 59 Hrt
HAE Sk 11101‘31] g2 AHEE 5 o

4 i

[
e
e

[« 3 =)
T
}

&)
KX
=

“.4

]
ad}
=~

173

Table 1 DH parameters for Robot

i a., a,_, d, 6,
1 0 0 0| 6
2 -90 150 0 6,
3 0| 350 o 6
4 -90 100 350 6,
5 90 0 0| 6
6 -90 0 95| 6,

Units- a,_,, d;:cm @, ;, O,.:°(degrees)
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