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Abstract

Carpal tunnel syndrome is a common wrist cumulative trauma disorder, with about 50%
resulting from occupational injuries. Wrist muscle rehabilitation is one of the treatments
methods. This study aims to create an engaging and efficient rehabilitation training for
carpal tunnel syndrome by combining a serious game with a wearable wrist device to
assist wrist movements. We designed a block-placing serious game along with a matching
wearable device. In the game, players repeatedly place blocks onto a tray. They can earn
scores based on successful placements. The device includes a cable-driven wrist device
with a microcontroller to control motors, read sensor data, and communicate with a
computer. The experiment is divided into a preliminary daily wrist movements
characterization and a serious game human experiment to investigate the device's impact
on wrist movements. Both experiments analyze wrist movement angles and muscle
activation levels. The purpose of the preliminary experiment is to understand the range
of wrist movements in daily activities. The results show that most daily wrist activities
involve radial/ulnar deviation movements. Hence, the serious game design incorporates
these movements. The purpose of the serious game experiment is to investigate the effect
of external force on the wrist provided by the device in the serious game. The results
indicate that the device does not provide significant assistance to the user, but it does
improve the user's performance in the serious game. Future research aims to lighten the
device, enhance its assistance capabilities, and integrate machine learning to establish a

database.
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Goislard De Monsabert(2018)0#% 3 > i@ * K 34811 2 F L3R & R & 2
2 REEdE TR R BB VR T 504 A e BB e
FER R EERrEUE RS L e R F s VLAY S ERY D
i FE gy T REBRZFOLE > PET Y ROAY /W E
@ f Shah, D.S 4 ¢ Bl AAE & 5 e Sk XS B4 U R

T Lmsgueg > Ba L BHFRABES BrrLm b A 2B H g %t o g
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T3P HRE FERHE T LI R HER o A S BT TED S
R 2.6 2B 27 A BFELFG A RINGREEZTLET S gl o

Goislard De Monsabert(2018) =% 7 £ 0 it id i3 ~F M ELE Bl ~ 1% & 3% FCU

frmt.

(it 7B ends (s 4 ARR IR AW PRems R BR X 0 T @Y

&=
-
N
-
=\

B R  F A RATT WAL Al /0B R o F R A A
<]/ BERPEFE IR g5 4 f2& 5 @ Shah, D. S(Q2017) 5% § B % Pl i iT S it
¥ R MBLAWTS o e 94 LB 6l4o ECRL 2 ECRB #%5 4 75 1 o

> m2-ECRL § % #&f#h® B » ECRB#& ECRL { e ¥ E » 7 B ¥ §F REE

Hhg B G Tk S e 0 F ARG PETRS  BRAEE -

=3
€
=
E,’ 35
g
5 0
z
535
B -r0 i
0 0.25 05 075 1
FCU —— FCR —— PL === ECL === ECRL ===~ ECRE —— APL
Initial model
=100 | |
z : 2
Mg F § gy -4
c° 5 i -:‘"'\
2 sot ; N b
g \
L i
B 25k, . TS/~ N ol
2 . o, : P SRR N
0 0.25 08 075 1
Meodel using PCSA from Chao et al
z 100 "
o L 4
BT A
8 50 A
= ;
T
ERS [ ; i N e
E . S, o~ T % i
[¥] 0.25 05 0.75 1
Model using moment arms from Lemay et al.”®
g 10 ! A
|
% 75 : ‘.1‘
2 50 J'f’?\l"‘
o i W
B o5f : A 1
F| s, - e TN =
= o= Baa, I e e ol P T
0 0.25 0.5 0.75 1
Time (s)
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ULNAR DEVIATORS ! RADIAL DEVIATORS
— i Vo Yl
FCU (N) V% i FCR (N) V% APL(N) Y
40 ! 40 30
30 ! 30 20
28 : r"m‘ 10
A ; 4. 1@ :
FLEXORS | T 1 Y I D) 711 o (7
T ; T
.......................................... B
ECU (N) JERLINY T
& . &
70 ! 30
60 !
B ; w
& { _,\,%’" \. N 27 : £ 2 77
EXTENSORS | ) {{: ), 71\ ° 84
Vs L;{,,‘ i
1
‘L&v : = =
Sum (N) /_
Flexion & Flexion
- 200, vy
,Vf/‘ ‘\\ 0 p4
‘ ‘\ 100
~ 50 "
Radial #73 Ulnar w7 #7 | Radial #73 Ulnar
dev. Y: CCDCW [ dev. Y‘\ '\ 2 7 1‘7 dev. (:‘w\. CCDHCW \/ dewv.
oo \‘\«
Extension E\__ Extension

3 300N+ i i3 Rt f RIS e b B AR T R

B T R e e %4 95 160N Stk B/ MR

BAFA P F A FEFERY o SR W EE F ks pd RPT70%

r“]Lbé_ aJ-‘li»\_J-_J_}J;,‘,E] '#,’ E‘f”ﬁ—,ﬂ ﬁ&ﬁﬁ‘%

d\z-

B H RE 2R G AR
AL T0%p d R iR TG SR B g & 2R AL - J 2P ECRB ¥ v
WP L i maiER > iR H =8 {272 F > @ FCRPIE{ 817 A
oo Fp ad g e B E B Y > ECRB 2 FCR e vp 20 8L #7404 chif 6o
SO H LARR AR 0 T A S e RV B 0 Y R TR B
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A e
2.1.2 etk iE g i A A

FePR 23] E () 2.8)  werkif - B Ba-f £ )R g AR A G
s B aiis o s d 4y F (Hamate , H) ~ 2 % (Capitate , C) ~ | % & ¥
(Trapezoid , Td) ~ + % 4 % (Trapezium , Tm)w . % ¥ ‘o= > G @00 R %
¥ (Transverse carpal ligament) > 4+ & 384 £ | le & eng ke 2 B > fL2 5 wergif
(Carpal tunnel) > & #="g3E ) 538 3 7 Ay dp % «(Flexor digitorum profundus) ~ A 35
% »YFlexor digitorum superficialis) ~ /& & 3«(Flexor pollicis longus) ~ & ] & e

(Flexor carpi radialis) % #~p 2_#»whErs 2 ¢ ¢ 4 %5 (Median nerve) [7]

Median n.

Ulnar n. Ulnar a.
W28 S m(a S )RR 60 PR e Ho BE 5 Co TRt 5 Tdo 5
£% ; Tm> +~ %5 &% ; FDPI-IV > }JF] Fee s FDSI-1V > JfF; W RpyesE s FPL » 3£ By ook s

n, 4 5 a.$ % o
(F s 2 [7])
kS p L R P AL S0 SUEEIE R = L1 S
BRI N VR K Aeig 2[3,6,7] 0 F SBSRIE U ehT AL o SIASREGE PR
IR AT R g i S R R e o A B PP A G s R Af P A

ERLFHEARE LS N AB F (AP S ¢ B A B R e - X
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P

x % ')0 ”;va":,ﬁ;g}in;:‘ Heg k@ 2

1. R ¥ i sc(hyperesthesia) e

2. R~ AT R E R A B ¥ (paranesthesia) e
3. B
4 AR -

5. & B g 4o Jpl(Nocturnal exacerbation of symptoms) ©
6. ‘HEFmITE 4EIk i 5 T d 4 (Motor loss with wasting of abductor pollicis
brevis) °
7. &4 RI[3,6,7] ¢
RO I L hp AP
1.  # &5V pl:&(Phalen's test) : 4w 2.9 £ T 8w » 24 3 F > L il
S TR O0TEW o AE 304 1 A MR drd s BRE 0 P4

SR 3 “g‘_fv’fj,;ﬂlj};@m o

=

® 2.9 % 4 5% p3#(Phalen's test)
2. BRI Sh(Tinelssign) : £ ¥ ot o dEdE RS 1 ¢ 4 g H e
R o PRGN e g AL AR TR 0 BT DR E R

FRGH  FAAATERY 4 MEESRE > FR T AL £
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FHRILRAEZES 5
1. PR L WA LG R R EEE R 0 R AT
[P EESINEINE R 4 Fﬁ@ﬂ;}n&iﬂ% 0

2. HERAEFRE

3. REGETR R - PEL IR

4. RFA®RA[3 6]

SRR R IGHE NS NE IR BAAMIERI NI E 5 RS R
hE wsend A @ d kb > Ay s A M FARi T - THEREREREG N
Foovk o DR SOF TR W EL S EEE o o eItk (R
210)7 fdic® s R F 0%l 0 AR EE RN P L R Bk o T E
Fpchi@de g B0 L@l R EERIRL 0 FRHI REDT VA D

R o v OREF LA 2 LR R R S doflRA 2T AR

’

LF A3 B TRNEABEES T L TS FHAMEF L

_g__ E‘f’»'};? }E‘, EE—EE/?J\_ Eﬁ"‘é ﬁ§[7] °

& 2.10 LB AR (F AL KR (7))

FAPE LR DA B €Y RS Tk 0 W8
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Bt Rl BeRy A 7 B R D iR R o & 5 B SLenf 2x ;N £ ji(Open carpal
tunnel release, OCTR )22 p 4845 5 B < j#(Endoscopic Carpal Tunnel Release,
ECTR) : P ARGLF B L Ap T @A F 2N 2398 5 [ RS s R 5~ P
VAR 113 £ el v o) B RE o F AT E kR ARG R £ AR b B8 T S
BV 2+ 7] o

B RRRE O i AR B AR o A 5 P ISR BRI o P IR A5 i
PRRGGe: - B -BE TR RF RSP RFF e FE KRR
GREFIRR o o REBI R MR~ TR TR B 2 AR R F[18] - B
SRR R I ¢ s e 304 LSBT AR & R ch £ ATE TR
i oo BRMRIE R F ¥ 5 g A A 44 i 4 % 9(Thenar muscles JE Mo Flt 7 &7 IE

r‘f’lffg ;3‘:" H ’ﬁ J:rTJ 2l % ﬁg i;}ﬂ iy i J" ﬁ B nh FH 3H # B g%kgb ?"

i

IR E P P 7 0 BeRRag g iF B ook {7 5 (prevalence rate) ) 5 5%~10%[9] >
PSR RT R G AR B 4 F(incidence rate) ) 5 0.1%~0.4%[3,4] > 73 %
FORT N M pRenE g A T GRp A Rl s RanL 1(3,4,5,
7)o ¥ ot R E S e B E AL R LB [3]

FREF BB EL 202 Fon (RERBEREHRTET ) B ¥
AP g N TR A2 LR R e e B

1. Eming BUdir (v o

2. Emenh 4 2 (tE o

3. EIMA IR P AR NI T2 TE

4, BT EHERES T R 2 TE o

5. #*JRdE1E2 FF o
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A o R RN R ES RS nE R T e B Rt
PR ARG e A s p g K AR X FI[1,2] 0 1 & & PR I

FaoEE A 2 BB R 2 3] o J AT Y [1,2]F T § S
¥

m
\u

B R R s (TPE > sk R RS Ol R o A LA ]
[31% » % £38% 4 AR AR s GEOR GARL  FRDAPMALc BF
AEBEAFE T R L ¢t SRS 0 LG P BEANE AR o i 3
* AR G Brog 10>2 pF o SEEAF KR e 0 ERDARM R o v 4 Zroty 4 ops
B ety ¢ o h- AREEAT 0 F R BEOD AR o e d A3 4 e R %
Brog.10>2 p¥ » g% 4 PEE L H{4e > RIRDARM L o Suech§d LR R T R F
TEPIAERDAPML o FE b R R L eEh o £ H L S0

S 2 EAF R pE o 1AM LR BT -

RO AP BORT] SRR FHOF T LR ART M R BRI
CEEAN EN LS S N WL I VR Y € X P
R R E[4,5,7]

PHEE T E LR R R FE AR VL RF VL E R Ok

HGT o PN R RS S LA A B AR RSN 1 1 F

:}iﬁ%%ﬁgﬁ— ;_g}mgmM i;l«)l’—}[ ji’r’kiiﬁ%, % ﬁ%—ﬂﬁﬁiﬁ;/}{; ;}FI \_{n),,ap”—i}—‘ ’Jfrﬂ
PR
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2.2 Bk #5558 (Seroius Game)

BB 2558 (Serious Game)® — fA 2358 5 A 4 > 0 M T 0 - FA4F &L R
AR Y N R )T e R P IR Bk Rk Y X LR R R
[21] o Bede 2 cna K4c@ 2.11 0 F ¢ 29 % ~ B E2 § A8 (Multimedia) & =
@iﬁ’%&ﬂ%éﬁﬁ?‘§%%%‘ﬁ§§?‘ AN IR R Ky R

B4,15] 40 QRS LRHSREF R A EF S D21 At R

=

* A2~ o

Experience

Training Sports and
simulation board game
Serious
‘ game
Computer '
‘ game ]

Multimedia Entertainment

B 211 B 2558 T & (T KR 1 [14)])
AT B A B R RS S R RR R S G T R

- R R DR SR FER PR AR SR ERES S TR EELA
fifad (T2 7R FEREFRFRI AR 3R
PR~ G AR DVBUE S > BN B O R s B
#o kLRSS ok EA213] -
CEC BRSSO B SR S T et T
B £ e f@ A chE B irisius o #inf { e g i flie s

;\$ﬁ;%:ﬁ%§@ﬁﬁ%%%£%,@&ﬁﬁ%ﬁéa%ﬁﬁ@@ﬁ#

i o AT 4G 94%«&,& ARG A o S BRINRE S U E (At
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Rk o
o ISR R B AR T U ERRE B A R ﬁ@—:—w;’é%ﬂgﬂ'ﬁﬁ

p;uawﬁﬁa,ﬁwﬁﬁﬁwuﬁﬁﬂ’ﬁyﬁxk&ﬁéééﬁ%ﬁ

i

T B BN IR R RERN T S PEA R R AR o] 2120 5 BRI
2010 & B 2558 % € TR KR PP R S F 2 B R AE EE ] 0 B BN K-
PERR(P)E R AR OE (S - R - KRR BB E M A R
Lo FRHEF IFH LN B AR oD BAT R Bk endik (YPE) - B R
A E B PSR AR S g el et SR A B R (Slheg Y 3
RS R F il ) chdl B oo s B g T & RPN B iy
Zig- H et DI R oA o P f T Aol P (ICT) ~ #eixdh

Wooe B ok T o AL B AE R R R SR A T

Serious Games

' Economy  Humanities

pplication Areas

B 212 B o5k 2 sc A 8w A (TR KR : [15))
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B gphs AL TR™ B0 AT P aenidgh ) o blde TR S0

5
-

BB YERN | T E B RN B 0 A R EHRKTINF oA M AR R

R et AT ) R R L AT R R s o
F R AR P o R TG Gt AR S AR RN T o e fE ISRk T

A ) R T R Y T I

Application area Activity Modality Interaction style Environment
. boar Social presence
Education Physical Visual Keyboard/mouse
exertion
Vel ecg EEaeE
Auditory -
Training Physiological Tangible \.muz\l
— interfaces environment
Haptic
Advertisement 2D/3D
Interpersonal Mental cati
. - Smell SwATenecs
communication SS
Eye gaze
Health care [ Joystick ] { Mobility }
Others -
Others Others Online

B 213 B ¥Akz c A 8 AR (TR KR [14])

Bl 213 BEiE 7 I 4 B ¥REN A SE ~ B AR L R AR H Rt o ik e R
PR PR AR 0 e R BRI A0 e F PR - 4
AT e(T Lo om B EBERT R AT R EAGER TN RAT
VIRRERR S B N T BB B ST BESE R R - f A R
ﬁﬁa\@ﬁﬁa\ﬁﬁﬁmyaﬁﬁﬁifﬁﬁﬁawﬁxﬁﬁé%ﬁ’ﬁ%
DGR Y nde 23 B R T R BT R R N B S RS Bk ST T
AP EWRE S FAT CREFHR C RETHR 2D /3D EBE A TN

FAHEE o g w7 Pokémon GO E F F T HEY T4 ~3DIFRRBELE T
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BATIAS SEREE T UETT Ao EFT #fhsih 2 Rdep L

BUREARLG PRAYTBE PRI MEs U PR Pk

g Bt BBENAR g B LAE VR DU o SR SRR S E
% it By 258 (Serious Game for Exercise Rehabilitation, SGER)[35] » 4e#h it » #p#ix
AR R LR 0 B BT MR e F AR EDIRE S AL
2k b 2 T UG E RIRB S Lk Srenlicdp 2 BOF SR IR 5 o B Bk

Bt AR EDIRAETL ¢ 5 F ARE 5 enF b 2002 E B0 5T K4

-

Py < A RBEHSE - HEFRESNBERASER

B e

st

R
Pt #2006 & 4o wil & FTA) R AR L B Aed ~ Y Bl PRt AR
[35] 7 @ figz @ o el G X E R B P B YR e B A Y £ T

A 1395 2010 & B P5AV TR E o S AETSEN S B o FEL B Bk R o

/~ Stage: SGER' s interaction ™
( by the somatosensory |

Stage: SGER' s interaction
by game props
Hardware: Checkerboard,
building blocks, etc.
Feature: Multiplayer, face to
face.

controller
Hardware: Wii Remote,
WBB, Kinect, etc.
Feature: Single player or
multiplayer, online or offline,
support whole body
R interaction. . b
|

| &
)
2002 ‘ 2006

Stage SGER' s interaction ‘
by the traditional controller

Hardware: Keyboard,
mouse, joystick, etc.
Feature: Single player or ?
multiplayer, online or offline,
limited to upper limb
rehabilitation.

Bl 2.14  Bed 250 E B g L (FR kR [35])

4 Gutierrez, A.(2020)[36]% 587 5 ¢ » #1300 H R G 8 4 ¢ sk i £ 4
R EE R = B ok 2588 0 ¥ 353F Unity3D ~ Novint Falcon = #h 3% + 3| f§
T F A F %112 Myo Gesture "7 5L B+ Tk 1% 5 By 2550 TR Bt~ B Y
EBYpes S N BRASRNO{ATERZF 30 0 T UEER Y i d B2
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PRFH RS p o LT AR o b B R LR P £ R
S500HZ eig & 2 % dgemn REcrveq U8 o pL AT 7 — R 30357 = fabcd 255 0 4 Nt
D et 58 o Aok 2220 PR e BB R R IR G
1B 2 BRI W A I 4SS o Tl L LR R TR
ZE A o ZfEEN AR L L LREE £ F BN N EE BN SRS
BEPREER > SELHE LHARY ) AREGIAPE G S vl £
P RV R RO SRR~ F B R B RPFEERBRE S
BEF M DR E . §AETRIER . B g MHRTERE I B
IFAEMT  AREEAE PR BRET LY B R it B

CRIET R RS TEE S I S e S S S SRS IR Y S N

N

Favsip RPN a7 anchd KRR FB> bdhad 43— B34 =
PO AT 4 ARG B LTI R 4 A R Ak

i & ch o] PIAVREFM NG o AR ] Pk B ARXEE R B 0 BN G Ao R

En

21524 % 2.16

Table 1. Summary with the main characteristics of each game.

Game Exercise Type Force Type Therapeutic Objective
Fl)l_l{)\ivmg the path Path guidance _ Hm?kc s law ) Accuracy
Picking bananas . . Viscosity Hooke's Accuracy, Strength
. Resistive Resistive
Collecting stars law Accuracy, Strength

222 @Y BRSSO E DI B s

Follow the Path

(b)

Bl 2.15  (a)inBe/id 2588 o (b) £ 54 Eospk
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B 2.16 WEE R

% Uribe-Quevedo, A.(2016)[37]F c#= 3 @ » B - BT - $h o i@ *
Unity3D % 5 m #3R5 » @ 42> 3% 0] 43538 Leap Motion 4241 % » #3241 B & -
FE AR B FREHKE 0 TR DR R BoEIIS REHID 2 F P S
Jod FiB B o VRS R T RS MR R RRRIR Y K et o gy

Bfet o0 B G- TG BARA > T a8 ¢ (R L o b g B 5 B 546 Leap

=

Motion # -eng 48 B 2 2 2 (SDK) £ # » @ H ft 4 m#FEe ¢ ahf 2 o SDK

_

Afrl B REF AR w R E E I mkﬁ%iftﬁ\;"} ¥ PR AR
W e B HRT S I B 6 T BN Y AR et o ATy LG
VRS EAFE S R AT i S e e R E A R AT E 30 B chb i
PRy N e AP B s BT R AT I NPT - g S
ke 588 > 4o 2.17 » 32 5% 1B Leap Motion 44| B 41985 e > & 7 F

s i BRETEEN Y A BAE 0 LIRS N AR B BT L el B/

21

doi:10.6342/NTU202403838



Bpd AR E R IR R RS EE A ERETE Ly R S

mend R H~ 3Bk s

YOU WIN!

-

(b)

® 2.17(a) Leap Motion 474 B Pl d o > Wi £ Been BipdlH o ¢ 2 B> (b)vg+ %]k 25k

% Hocine, N.20I5)[12]&F e 7 @ » AT BEX TR LR F R RAEH? b
B e s S R B R G e e IR S Al K A2 { iR
FORRRT ALY R RER O SRR SR RS
PREhab(Platform games for Rehabilitation) » = & # b & {fr= LickfF 540 F
o T A BT R IR A 2 B AR 0 = BXREACB] 218 - F R
AP AP end fi i PRI A 1 I AR @R R > B FRT L
e B 4L Renjhd# o PREhab o @007 BB MEFR A7 » o ERY > &
# foie B7 % I PREhab %5 4& > Z2FREEY R Rg o 2 = I WY
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Blo BHRANBRE LR PN 0 3G L HI ERAG A
SRR R R RET MR PO B 6 % o R B T AR T

FARLIAEYELES R L BB TR REL LGS o Y REE DR

b B Ed e aitc g o Bl T > R &REP Y R L F ek
{7 $t PREhab ciff 8425 » A1 115 2 MR GE %1 LT T B R e
At o B IR R B R A e TR B AGERR L R B R {onE
BAE S AR 0 BRF YR B RF P YOE S G BT R arek o W

21947 A FEEA T > FRRETR L A PER o B IR P WU EFT i

FEE AP RRRIGFHERNEE FER S BRI o o

() (b) (©)

B 218  abc s A TR B R BEEN 0 P FARIFA A EAT BTG IR AR 12

Easy Medium Difficult Very Difficult Expert

B 2.19 FPRRERRETRENTHER > AR TAHAEE v I ZRATR
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[

Bed B E T 0 o s U RIRER oV NS E e SRR R
BlB A PR NI R AR > BB # & B xE & - Gonzilez, C
S.2019)[11]% = 7 T H_0u b BB ¥k 3 Adeh— BESINF % 215 & FRE &
oo PARALS G 24 chBERAIEFE S - 2 L5 TANGO:H (7 28
TR ) CEELARELTEIFIH B PHEL LY ok S B4R P chen
JE A ke BT AL A BIVD ﬁ%%ﬁ%%?ﬁjﬁjﬁﬁ%?ﬁ§ﬁﬁ

TEEERRY /RS Demgner,,%a’g-P5

TL B AE R RY H B
S B LA (FE T LR
R R SIRICTE

ETER

@’7’#

PR aeT: 2]

T o

B) T 5 e e 2.20 ¢

%”"Fﬁﬂé“
Body
Player Gestural TANGOH
/' <role> Sensor Game
User
\ ;
T |l== —
Professional TANGOH
<role> Designer
Users Interaction
Bl 2.20 TANGO:
24

a
B A

PR R ER -

sl

A
° {:x,:

P

H

-

>om

e

£oxs

TS A

r‘rl;P- 81@ ’

AR S LAY

T i

/écxme mode

P g

ﬁ ‘_'/L:)J. éﬁii
Sk & B8]

EELEELIFES

jL

e iR 4

- 4

guided

;r_

Game mode free

Creatorexcercises
CreoTor Users

Gammcoh

Rules
Process

ChHEPRE SR H

s n=

ﬁ:j,}\fﬂi%lb)'_ v * gy

R ECE . F-

N
2z % 45
}?5 ° %% S

ook AR MR o I SR Bk

SR kB BB Kt

AR TR R R 8
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User
Model
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—

/“ User Model
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B BNt s A B L e (B DIRE AP X B AR
T f
FARE 50T R BRI YR Y RAG skeh o ¢ T T E

EALTARLES G A AR A I B R S E S R RS

4

Kﬁrvﬁ:gﬁ_{ Fﬁ?;rléﬁg&?ﬁéé - '1‘4’73@& rﬁ'{%ﬁv@%ﬁﬁg PR ""ﬁﬁgﬁx“mﬁr}tku
%I R B 5 BB Bk B o 2 B R R R T AR

WA RS R B BT L {4 S R e L2 e
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FREXE

BB AT Y o Luett b el B p nE L T R b S0 g g
R IR e A Rl W oEEE AR GEEAT o B mpd o 5N % T a S
BRSE 0 T o F MSRH0[22, 23] F B SRH0[24, 2512 208 & FH[26,27]% 3 54 o
23 SR iR R S Bf‘?’ CiptRF RIE T R pE s 4 7 € L F T
Fg S FREE AL Lot o FRSGE PF AL DL v A F A
SR BRARGL A A Ky enifet 4 o (e ¢ BT L meihp d A& (degree of

freedom ,DoF) » # ¢ %[24]enF 2% » Hacdfetenpd R 5 70% 0 & TA2R }

U £ e enid 6§ ) o ERCRN I EE N Ik 2R X AL B R
ORI SRS ARG R T RS EPE R § RSSO R T BT

FER O ARZT CEREHMEREFIRTADEE c RRERH RS

6”3*

EY IR EBHeribirond o FRIEZ AR AE L LS EhF o g e
% s FIreREBIPERT BRI - BA RS NED K REaOF B A
4 B gy i Bh sk o
231 BT RAR

% CHOIL, Hyungmin(2019)[22]% = 3 ¥ » %3+ 7 - s smd 5 o0 £
S E A > H LA G Exo-wrist 0 3T ArR 221 0 HEE RN R P g 50 ¢
Jk,&‘ﬁﬁ”'-??‘?\???%-;?‘@ﬁ”%%iﬁ”ﬁ T i F] G gt iE TobE AgRAEE o @ gt
R T UK e PR i £ B E g R iE A F B e o LR R ERE
(dart-throwing motion, DTM) ¥ % 4R i3 ends iF > Jfimds (T % b end smp d
BRE T 5 B ben® e o pb 22 epd £30E 4 5 1 £ £ (Hand glove) ~ =%
(Wrist ring) ~ # & 45 %] % (Forearm anchor)!Z 2 EMG g B 8 o &+ 2 ankt 1+

FETRARTBPAREIE L > BPAREIEARYR K A E R LT
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SEMAF LY P and A R and 0E AT LT IRHERE Laelm it
TR e mRARF LR UMK AL FH TR RERS AT RH e

A B R AL L 0 o B SR L IR B S Rl R

ZAENFARIERE AR F AP f 2 2R A KRy 2 F
iBAT(Teflon) » = & 753 SR LR AHRALENTHAF - R A%+ 2 A4 &R
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