SWU Engineering Journal (2017) 12(2), 178-188 NTENTIFINTIUAENT UNTINYIVATUATUNTIL TR

Ui 12 atudl 2 Weunsngnax - SuAN W.A. 2560

ﬁuauﬁwu‘lmes’wém%’uquviauuuﬁ'uﬁanssumimﬂmwﬁﬂﬁ’ﬂLﬁamﬁ\lmg!
Y =1
aussannEUlelsaviaanidanauas
Upper-limb Exoskeleton Robot with Rehabilitation Activities for Stroke
Rehabilitation

9T gaius Iuad wadiseiugas

AMATVIIAINTTULATOING AULIAINTIUATENT JRIAINTUNTINE L

*Corresponding author: Email: viboon.s@chula.ac.th

UnAnga

‘U'ﬂmmﬁl;fluﬂ15ﬂ'¢uu’1‘vju&1uﬁl,mvimqiwLﬁaﬁyuﬂdauiﬁauzé'ﬂudiﬂwaamLaamaumﬁﬁmmié’qunﬁ
Sumafiuausieuuy (Unashilvauazdenen) uaziimswanndudeudoriuinunsufianeiiitelddmiu
Aanssumenmiriemesfinelsavaendenauos ludumewusudiautuifeususd CUREs Wurjusudd
fimutulasfideuumanuiuasduiiunsndnionsmudivedl 1601006553 [23] awnsnindeuiild 4 asm
S usudiiannuifiduvemssaetiminiivasaamanssnuresihminuujusudsuiesunainuse
Turhseslanfunalisruumunumenamansvaulditu furuiiedoudddminudeieutuueus
Ussinmdeaiu ildmngdwivdniufanssunisnminga Tudiuesnmstaundsiusudduaunsag
swandealdlu [15], (18] FeaziiseazBoaifeatuniseonuuunalnuazszuumuauildluusudd luddly
duiAnfuuoudaznanianzludinvesmsilasgimsiussuuaaumaniiagssuunamansad uu
dsumswaududousetunufivaslumsiinuftiionsituy meWadudeudessrinumjususity
nuidunesgruhliansolivusuifiiauntutoneifidusiousnnld. maldinlunsiinu ORE 2 wou
Ao inuiifmutunengususuiariafionisiulusuuuusing 4 Ssunfvelidnuasieniziazaaiini
vannvanglalinn uazinuiidegudluriesmaafiannsatislunisietuaisnuasnsalunsindeuluasaiig
arndamaulunsinUoRls Ssssuurusudiivamututaziiv 2 wu uilufifsiiauodusuundsd
wanzdmiuiduaussauglunsiedoulmlndifssiunmsindeulmussiieunfuazadseumanmaulunsin
UfTR iliAnseuvarnvatglummhianssumenimiida . uenaintussuunuaugainsnUuLsy

mandeuiitetieligredinisiuylaig v
Adfiny: viusudnen Uil mivawedminvesiueus vueuduuuadld tnureuitines
ABSTRACT

The objective of this research was to develop an upper-limb exoskeleton robot with interfacing

to rehabilitation activity sames for hemiplegic stroke patients. The developed robot is CUREs. The
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CUREs robot is patenting under the author names with patent request no. 1601003553 [23]. It has four-
degree-of-freedom. The robot arm has gravity compensation so that the smaller actuators can be used
and the better performance of the dynamic control system can be achieved compared to the heavier
arm that normally seen in the market. The detail of the development of robot arm and controller
design can be consulted in [15], [18]. In this paper, the kinematics and the dynamic model of the
robot arm will be analyzed in detail. Both are used for developing the interface between the robot
arm and rehabilitation games or activities. The rehabilitation activities can improve recovery rate
compare to normal treatment in hemiplegic stroke patients. The interface technique between the
robot and rehabilitation game, developed in this paper, can be implemented not just only the in-house
game but also to most of the commercial games. Actually, there are two types of rehabilitation activity
games. One will cover the activities for specific treatments assigned by a physician or a physical
therapist. The other is for relaxing after going through a period of specific training. The second type of
training activity is based on available arcade games or commercial games and will help to improve arm
movement control close to the normal arm movement. The force control, of the dynamic controller,
of the robot arm can be adjusted force to suit to individual patients. The main benefit of the interfacing

can help to extend to various type of rehabilitation activities.

Keyword: Rehabilitation Robot, Gravity Compensation, Exoskeleton Robot, Games.
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