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i TR A ER B Y R, 80% 8 i3t A
ARV AR B 3z sh D RE R A, B IRCEh RERR 5 2 2]
AEFR AT 2 — , EE R BIRJE M5 s AR TH
SR RE TR . BESE R, 2 85% kA
B RIUR Sl B IR T RERREAT L 15% BE HY
F U AT LIPK A 25K 9 50% Ze 47, L 3% =B AT
VIMRIZ 70% VA b, RAT 5%~20% 835 TE 4 1
6 ™M HEEE R REY . FRREX AN A4
BAEEE S, W Gz hae ) 5 B E X A
AL QRN iy ST S

i 2 v ) 2 s 2 R I 5 A2 450 B AR
2R G LUK Z BT RAT BT RE o 7 FH Tk g
TRIT AT A 55 S 1) U e E Sh AR AR
b, I e A F A PR R IR ESh 2 e Al
VIA AR iz sh D REW A . REXT TARGEYT7 i, ik
FHE UL SE 4 R (virtual reality, VR) B RER ik
HARH O R HRRE AT 55 1Y H I %5 Q) BE I FR
55 R SR R R A D ) LR AT AL 55 I BE 75 VR
WAL FE TR E LG FIEE @ RmaHES
SIRYT IR, JE BB R RS . 2019 4F MAT-
ER 853 R &2 52 Bk oz 3 B 15 2 ) 19 15
W, g8 KA 2R~ A 2R~ SR AR AR SR
HAR S 25~ A8 i 2~ e FE BN L 22 R
WZRIN WA S Bt/ 4 R R N B 5t/ R B
WU RN B e AT WLEE/ BARSLER E B
ZLMA L HF ., MAIER 55 (4 £ 38 Uk W] 4 i 28 B
E BT VR YIZRRE A A R 2RIk 2 b I RERY
YRIZ, I3 Hh 5 ZRH O A o 28 BRS04 55 5 1)
SR WA B i S hnodE RE | BRE R Bt A kT
AR A AR A SRR ML o el b RT L , RpSE VR
IR RO B B L4255 1 28 B 52 I PR i
PEIZ B2 ] IR AL B 45 2R o T AF R T IR A
Hh b B 00 B S I 2 Y ) RE A% W L AR AR (func-
tional magnetic resonance imaging , IMRD) B/} 5% i1F BH 7£
N B BT K 2 D REEE 20

TR 1A v £ 2 3 3 D) BE A HE VA )
FEARRWE 2 . BAR VRIFREETHA LB Zhrh Y
B SEMT E OCTT T IS E is
£ K5I BT O 3 A ) ) 3 i A A PR S RS ]
WAE N I R AG TE b R A BE BT TR
TiH A RIS T o BeAh, A TE 20 50T A
% T Fugl-Meyer | J1lZ J) fig (Fugl-Meyer assessment
of upper extremity, FMA-UE) | Wolf iz 3l Jj fig (Wolf
motor function test, WMFT) 4% & 2% 1) { 2l fL T4l &
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gt AR IR A 5 VR IR S A4S &, 40 IV
25 48 SN T R EFE .

ASOR H TG A VR Y25 5 T e Ak
WAL RGO BF IR i J , LL ) B TR 28 A7 76 1) Jmy B
PEGEAT £33, I 32 th AR 98 I b 52l e L GPE A
(functional test for hemiparetic upper extremity , FTH-
UE) & R SCHU A i 3 oz sh D Re 8 e AL PPAh
FNGIT BRI R , [RGB BT Pl Ana 7
(s L
1 RZERP RN TR

OB Eh T RE RV E T R R AR R R =
ez st /G FRGEE LG NEE S, HEr
(11 PRIEAL % FH R4 FMA-UE \WMFT. MEKBIB
S RGP R W], FMA-UE BURAS T3 (box
and block test, BBT) 11z 3/ 7% 351 H i (motor activity
log, MAL) J& 5 3 4~ [E R DI E | 4% 5 A )3 432 (-
ternational Classification of Functioning, Disability, and
Health, ICF ) S50 & VR I 53697 RB0CR 09 4 br it I
RTH o (B b i i 3R PO B 2 36 7 Ul i) 32 300
PEH  MELL 4 T 2O PPN TR TR, S TR
XF 32 SRS AL E AR, 2 2 ke A s
WSO il A b RO REHEA T 3 4 BT
1.1 JChsid &P ARAE A s g B RE VAL
v

TehRiC N AR (markerless sensing technology ,
MST) Qi K Kinect , W T3P Al il A v 28 19 F I
iAo H R AS H  Jo bR R A B g s
) 53 I 9 3 A 5 A 6% ) AR 55 Sl 1 Y DF
A2 TE TR b U8, PP R T A 45 SR 45 B OCT LA
VAL BA R R E S RE 7, 40z 36 Fl L PR
PR 7 SOG4 48 RIEEPE Y CALSF 45 iRE
T Kinect V2 7EJ8 S5 F OCT5 i /4 £ B2 i I8 D £
H ELA 3¢ e M HE R Y < 5 TR) 22 HE R G R 2 (coeffi-
cient of multiple correlation, CMC)>0.87(i2rM 1,
AR RIB B R ), b O R IOE W S A
JEH R (CMC:0.75~0.99) . SCANO %5/ i ] Kii-
nect VAR i 2% v 28 5 FIg R ATE H F AR 1% th g )iz
BRI, W05 JE TRz sh G [ R s s KT
FRAE S Filis 3l Ak, 25 AL 3R WD fEE e N i 1)
FAEEFFBAT 0T e (P>0.05) s M1, 76 BT PFAG
A5 TH G 7 v R O T R R R /AR
FZ 2R AT E L (P<0.001) ; 7652095
b, R 0 A S A R AR L 22 S A et



IRk A5 < il L PR A2 RE A DA R 8L 8 S I A St

FR U (P<0.05) . HHEZAE, HUSSAIN S5 HR 1]
Jii A v BB B N B bR TR AT 55 3R 15 s B AR Sl
IR R MG SR 1 Z R Z MR, 45 1 %
WY, 34 R A e A e S BB A O, e
ML E R T 16% B9 FMA-UE ¥E43 ;32 3 i) i1
JEE WA B 5 Y B RE I AH G, 2 il R T 139% Al
10% B % sh{F 8 4 MK (action research arm test,
ARAT) PF43 . SR, 3 46747 HRR e 0 A I R dit
Tl kMR A4k . X — R R4 T35 3 43 Hr f
Il PR 2t 2 26 1 740 v s BOPE Al v 2 )2 SEAl Y
B, FULRT UL, T AT B BT Re R S A T
I, ¥ 32 2h PPAS 5 I R PE AL R A 25 G R AR H
E i

1.2 JETFHLESAE ) FIE I TObr i 1 B+ AR TE g 42
b g A D REVEAR R N I

TeFR LR 5 A AN Kinect B — P& 55 5 %4
A TChRIC iz 25 o A T2 DLas 7 B AL AT L
5 T AR TG EN B R MR L (i P AL A B
Plas2e S E AR Y R, Bas N T8 ReH:
AREET NGBt B vh 2 2] " dsi =8, 740
T T 45 AR B A . Z IS Kinect f£ )8
AR TT K T ALAR AR 2 BERY AR s OISR A B
“af o) B R ST HE R, LIVEAL 58 s I
PRARTE o X SERF 5 AL 46 T A ShiTAl G RS 4L, an
g BRAL AR i AR T D R BRSO A A AR ORI IR
5] XU Ao g >

DANIEL %> 545 H i x4 v 1 iz s D ae
RE AL PPN 28 GE 7 I R 122 3% 7 THD Y 364 , FMA-UE I
AR B (46% ) , ARAT . BBT il WMET il
BHEA 5 2, (IR R 12.5% . 4% 3 58 09 HE 74
84%~96% , 1] LK PTAS I [R]9 L 82% ~85% .,

HZ W & T 3T FMA-UE & %1 H 5))
WAL RS, a0 KIM 52 fd 32 43 43 BT (principal
component analysis, PCA) FN T #4122 W 2% (artifical
neural network , ANN) #4175 F Kinect /37 B £ 45 1
FMA-UE il 25 v (8 32 3 D RE A shiTAl , 45 156
B, BT 55 09 0 AE A 2R 65% ~87% , Horp 9 MT:
55 ad 70% R 3 13 R 55 ), PFAG I ) i b 1
82%. OTTEN S5YE T e T S & HE 2 M 2% (back
propagation neural network , BNN) [) & 4t , i #:F i [
Kinect FIE I & 5070 09 8580 B 2 PEAG ik 4 b 3
1B S HIRE , 4 R R X R G FMA PEAG A A
Z: 53 (2R H A R ) | MERG 3 L
55%~96% , PFAlk B A1 0 20> 82% . LEE %5 5
) 25 T B 00 (%) —AB2 A 43 S L Y A 2l FMA-UE

ARG, ARG 19%FMA MK [ 3k HA7 55 5 1T
53 WERA 232 (929% ) F I [R]85 % (i DA 12 Az Ji 75 Fsf (1] ik
Y 85%) . Z W5 & 2 T Brunnstrom 433 1 F
PP R G, CAO S N FH 1R A IR BE M 2%,
gt A K 39 1110 12 W 4% (long short—term memory,
LSTM) FNEEFRAH 25 M 2% (convolutional neural network ,
CNN)AE Brunnstrom Bz CIL LIV . V) 9 B shiR 54T
5 AR 7 R 3 Rk 80% . ZHANG 4527 fif
JH AT ZE s PR I £ 2 R AR im B AR B 4 SRR,
& 0 B VAT 48 AR AN I RE TE AE b DX 43 TR R T R Bt A
B2, T H 5 Brunnstrom YK & 43 3 %5 U AH 5C (r=
0.86,P<<0.001) . X PFAN 5 bn AL I KA 2B 70 2 s
NG B0 LA 82.1% 153 25 HEHH % , 7E Brunnstrom By
B Ao AR K0 R 1% . ZHANG
SER H PCAVE A RRIE SR U 1, XoF [ 245 N 22 AL
K9 P 2 4t (adaptive neuro—fuzzy inference systems,
ANFIS) HEFT R G . X RS RES AR Brunnstrom
T3 A W R A i S R B AR 45 R, Brunnstrom
A3 B 238 IR IE R K 87.5%. A 3 TR 5T M
WMFT X} b S RE#EAT A 2Tk . SHENG %
BT AT N TR Ry ok S B R Y 12 B
SARBR IZAE AR AT LUK 3 Bl 25 v R R R 32 4k
LB Oy 2 gt R, JF HFE 3 3 Kinect
V2 X} 26 # 2 5 (10 44 il FlE 52 105 F1 16 44 1 4
) BEAT B s s I A Ry . A
MF5E F & T 3F BBT | LML Kz sh g &
(gross motor function measure, GMFM )P 1% 4 LT
i % (reaching performance scale, RPS)"™' Y I i il
HARG . XERGH H NP5 W5 Z 16
HATRm G AH G

an bk, EEGE s aE B ShiPAG 4 P TE FMA-
UE ., Brunnstrom 1 WMFT %5 & £ (0 58 I, IF H B
A8 1 T A3 A P AT )RR . (E2: H RTIG IR
REFHTTIZ ) FTHUE 138 A RS, ol DA% TEAE
HE— W TAE Ty ) .

2 EMIALINGEMER ERRERH

R

VR ]2 N F B IR 97 1R 45 Ok, 35 N 24F
WA AR 22 AR SRR B IR T O LA
etk 22 b F 03 B 2 b AR E LT RE AT T
BE P IhREFIATERE 1% 2016 AL ELOME M2
12 [ 25 v i 2 A 6] & A Ol N i 25 v R 2 3R
FA)R B VR H AR st B 2 vp R T AR
g HEFEREE A a2s B, LAVERZV N RS
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WA B, VR BR I3 ehosts i 2 vh ;B 3 1 B D
e F H & A£G IS 36 1. MEKBIB 55145 ) VR
YIZRBEME k38 I A h L iz 2l i, I 7T RE {2 2k i
HHESIRE I At s 2 5OKOF . 5REEIR YT I E]
M, 25 VR YIZRE K a1 G 15 h) 5 RE ek 3%
i 7 v iR Y B GE S AR ANE S 2 IR . R 2 AL
WS FHAF 22 40~ 60 min AU ZRIRER , Y ZR500R R
B 2~5 0, N ZRmst 1] SRy 2~8 Ji] o #7825
F A2 3E 40~60 min, B8 3~5 W, #5782 3~6 JH7,
AN, W 2P 30 g PRI AR T R B 7 45 T 6
PP SZYT i o 32 DR A i w9 2 R B o o 4 e
FERG AR R ARG 0 LR B L NIk B4 & 7K

F 1990 4 LUK, Fili 25 v 5 52 g 400 PR vh I 0 =%
JE 5 e n] YA S AR R R MAITER 46
& SEGIRIT L, BT B A A VR
R GLRE e B A A5 A2 HE A R B R RE p R AR, I
TR AT F 2 456t 28 e 52 I B i 3 B0 2 T (R 45
Fo MO, MATER #2115 VR UIIZR ARG 1 i 2 e A2
SO, AL A5 AT 55 T 1) S B L BH AR B A5t 15 n E B LB
PR AT AR i 25 2] R 20 S BRI BILTR . VR
YR R AFRCR T REA W R IR A VR #2445 Z )|
SR 5 JG Y7 IiAT AR 1Y W S 5L PRz 3l e
WaEvi%e ¥ N i =2itl Wl Ri=pag 5= Wl =) b Kl 2
JE FMEBE K- e A, VR 5 Z2 Fh 28 7Y 1) J8 5 i 1t
Ao WF NGRS AR RS (il b FAS 4 8%t
A REAZ 0L, 38 N O B A v BB A A7 58 TAME IR
a] L3l ok 3% B 5t (knowledge of performance , KP)
45 3 S5 (knowledge of result, KR ) #24E
2.1 VR HEAL R 555 kB ) s 005z Xk % 455
(commercial video gaming console, CVGC) Fllg il
HE . B4 B & 5% (custom—built virtual environment,
CBVE)

CVGC % 4t A1 4% 1F: K &t Wii (Nintendo Wii) 3§
Xbox Kinect, +2&:iz sl 44 il (9 B2 S B S WER AL . 44T
Kk Wi (9 “YIP9 I 48 etk . 45 CVGC R4 % T
o BN ELZS 5 AR A5 (H Ui 0 i 2 Ay i e A
BT, A 55 M B2 19 7T AU AR B i A v B8 8 1
SKRANRE T MEAT VR L X T R B B P . 52 A
B2, € i CBVE ZR 48 PN B 10 i A 380 5 2 ik IR 5 A= F
HAh A AR N LA AEB T, $2 45 LU Ry o I 25
B F S A S BHRICR R G, CBVEIRYT
ARG F I E M SR MEE SR Z APz )
EIAEREAE A B T8 #E I A v RGE S DR Y
WRAZIS, ERGT N — AR A6 5 B2 7 il R A2 L
ar NTEIG R F R A )12 o ASKIN S50 ffi Fif JE
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F Kinect B & 2L B 52 9% 3% Il 25 Xbox Kinect (Xbox
360, Microsoft, Redwood , WA , USA ) gE47 i 2~ v £
N2, Y X SRR SR 44 R “KineLabs " H
BT 5 1 — 8B43R 2= A5 /)
T R T8 Bl A rp g 3 AT B A2 U 45, i
ASTE B ACTERR o ViR s 5 8 3 3l 0 I S LS
MFWirizsh. WFoE &8, 5I0%EZ YR TT )X
REL (B4 A LL , B2 2 W BRIGTT AN VR I ZRI6 97 4
(A 2] 8 Ui X PF- 43 7 T A I 2 238 (P<<0.05) , 7
H N Hr R, A 4176 FMA-UE  BBT . iz 3 /1 38 %
(motricity index, MI) 1l IR T &0 46 bR 2414 Ge 17 2
S P3E . AH FMA-UE M1, £33 1530 (8
IS A R BR A1 ) 52k i 22 R A Ge i L
(P<<0.05) . HFREERSER, S PRI A R
T B FH 2 T Kinect 9 VR YN 254 Bl T 008 il 44 rh
LG s DR E B X IE S EE . A, BRUN-
NER %54 HL 5 i A< o 7 2 191 B VR I 255 B[]
VC g H #3125 (conventional training, CT) AR ,
120 151 i 4 v s b i is 3l Dy fig s A i o Bl ML 20 T )
VR 5% CT VB My br i 5 &2 0 40 B B, I R0 46 4 )8
WD 167K 60 min BiIREE. VR IUIZMEH YouGrab-
ber &4t (YouRehab 5 BR 2N &), e FI4E , I+ ) , 12 &
g8 i L s B 8 aAMEBILS S AT
MLRTBE B 25 G AR s . B2 MR E H i T
IR IT AT DA 28 3 1) S B iz sl g 1 ik 7T
o AR PGB AL (e AR 25 ) e RE Tk
FI52 8 e /e 22 g R F B8O F 4,
VL K Ao B 58 iz 2y, BIRT DAAE B b B4 R e 14
SRAIZ B, AT LAY A T S AR YR B
Pk 2 8] () (] B& LA S AR 7 B ) o3 A o ST R8N,
2 20 ARAT (2435 78 T HUS A1 BE U5 374k A AR 1
gE LI A e 2 e BN B VR
BAME CTUNZRFEREA R VR AT LB —Fh 3
PEYINZE VBN PRIEREE AN 78 . BT H 2,18 8l
> Firpf 2 o] YRR R RN R VR R G HR I T AR 3L
Tk, DA 22 B 2 B0 Ry FERE T A0 VR R 48 0T DL
R BIR E bi AE v g A v s R R R T
2.2 VREER R85 Mg XFcibds X5 i

fih 4 =X R G0 0 3 11 w205 P 2 ik DA 58
AR MR )R il T L 1 TR A R A
A ER B A i 15 5 RN 3D A Ui X E AT VR R
RINGRBIF AL, B Bt w1 B on 19 6 Bkl Ak
g xk , 838l ki 15 45 FH B R R Bk a2 3
P Z N i) 5B 3 TE S b B 0 T30 R s v 2 R
iz s e . REZRGH AR



IRk A5 < il L PR A2 RE A DA R 8L 8 S I A St

B 25 ARG B, S 25 08 4 B fifp S48 34, L2 AT 27
FE CUARMEE W), AR & o oAb, fil s A L mm 25
BRI SER B &1, XA R E R G R . 5
—J7 T, TG fi g 3 BT R TR Y R G, 7
SN Ry B XS A, Microsoft Ki-
nect 1 Leap Motion Controller P&l H:7E Y A P 1 386 1
P 2Z B T HR T 48 52 3K . Microsoft Kinect 1] H 4%
FHA B shVE R P, W T TR N g 5ot .
1 J5URIF 5 8 30 22 M 0 A A o £ 4l Microsoft
Xbox 360 Kinect AT K R GE AT VR UIZRATF L,
ZINGRiEE B BUR Fh & YR FR e o iz
Bl SRR, AR TR R R AR L R
$552 VR YN ZRFN R BT L 1 5 FMA-UE 43800 3%
WY ] DL T g AT Y VR IR Al
B a AT Ho o AR AR TR 2
B FIIhRERGE .
2.3 VR R R85 i mia sl O3 AU g
vinig 2) (e T) AR Aig 8 R 56

Z W FE R B SO KT RER VR R4
SIN Fl LEE > F FHAE DT 20 VR A& 00 B0 At | 4
[ S AR W S R N NN R RSy [ L S E S5 P S ]
TG SN TFEB R TG, HAMRIFSE s B B T ae
PERR AT A T . ISR A X bR
KA BEM VR A48 . SCHUSTER %% i 40 F
0T A 2 v B8 A T TS B TR AT SR
5,45 R 0w BT ORE I W UGE , AT RE I R I 2k
AERE IS AH N IR X . AVOLA &5 & H = 4k
REHRERG, ZAKSEE T 24 ARH N Fm,
3T TR A B AR A, DK 1A Sk B R 2
45 Rk iz Z G ] LA 2 o i A R
M2 5, maT W, m Gt ARG B3 RS
HIREA G A v B 5 1) IR

g bk R I  C AR 2R i A
W VR A KA (HRAR 2 05T HU B A iy i i
M, A TR IR R DI RE R R .
HUANG 2897 #4542 5 D BE YK &2 11 i Bt ( Brunnstrom
DB 3AMERE SF Y R E Ik AR IR T )
B , PPAL 567 0B . Ak, AR Y VR ik
RGO VEAG A Zr— R4k (2 A LB
TP S R VIR B A A . A BALSE 4 FMA-
UE 53R 5 b AT 38 TAF 25 1) 42 4% T8 AH XF 3 1 AR
(relative surface area, RSA) A4S & BIVEE T, 3K
T Z MR R (HE FUSR FMA-UE & 3£ 4E
WAL FBL, P A SINGEIZE G B, 2
— ARG IS T OReII R AL 51697 R

ZEA VR IR
3 i #

WA R S B R FE R — K
BB F T EIIRE R SR RIS . DAL, R
AR H H A T o R 2 8 3 R e il 4R v b i
T Re e E Y, EmAR P R SR,
VFZIRYT T R AL i Fe i . SR o sl 1
BBy ik BRI R R R B ARSIk
VEMVIBTT RV YR T S5 A% Ge 7 L 340 B T ks ik
Arp B E R FBGE SRR . SR, X LT R YT A
W, BN 22, eAh, T BT 2 FH RS N, 5
TR L 5 5 By, i 7 v B8 5 R 2R
JAS Y P R AL HAR™

P25 S A2 R W B AE 3R A 0 3 B 2 T RN
P2 AT IAVERAR T RER . i B ) ik T
GRS RS R AR LA SR 5t 3k S DG B
R RS BRI A b, DU KRR B b & #E ph 22
PURIBOVE R o PR, DR B Pk ok B4 v
Jh v | PR R SER A DR S 5 s g i 2
R EA SRR BT ERENSN, VR PL
185 St T LA o A TR - 12 3
B FEE GRS . Fib, 5E%nHEE T
Lt , VR T e 3 Ao 28 o] S i) DG B B A3
DI SR L 4550

VR I 25 1 5 03 355 0T LLARE 3F 5 44 1) 32 3l 4
B, WY R ITIR K, A BT B Bl BN AR DG DX Y
WO AR 2 B HAO 4R, VR T
TG B F2 B 2 A A R A - (D Bl R )
7 o i A v L R B, g ) JER i A2 B X (pri-
mary sensorimotor cortex , SM1) F i & 380775 38 &
B BARIZEh SR . ok B 2 HE BRI H 5 5
U /D S A 2 BR A 5 BTG . 80— BN IA) Y
VR &5, B A AR 12 3 15 1) DA SMx 3] [w] i)
SMI (T 55 4% B e T 2P 3R BP9 2l . ) 1
SN [F] T RE DX 22 8] FY D BB B2 o ki A rh 83 1Y ()
4] iz a4 X, ( primary motor cortex , M1 )5 HA X 5§,
Z A 2R PRI R RS 2 0 . ] VR TS
IR M1 FIAUIN SM1 4 B3z 3l X (supplementary
motor area, SMA) . Xl M1 . Bl %77 9 K A 3% b [X
(primary somatosensory cortex, S1) | [F] ] T _= 7] F1/)>
ki Z 1] 1 Dy BE e 43 0 . A AR HE A R R B ST
fle gt 7 M1, IF 517 R as R B IEARSG . @ B iE
U RS AA L PRI () Bz B e Sf) o #E VR T30, 28 i
% (transcranial magnetic stimulation, TMS) Mok B X Jak
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RYEE sz R ALA SRE X, Tk T K iz Bl
DLATPE X FRE . TMS B G X 38 5 T RE 45 1 2 [7]
FEAE S A DG . (@ 34 4 B )25 DX 88l 0 80
VR 0 f 5 i DX Il P 380 AT e S e 1A
FJZ A, Hod Rz 3 X e [ 5 6 2 Sz 3h Dh RE
PKAZ . AR M Bz 5T (pre—frontal cortex, PFC) %) 3o &
PG R W B B IRAE i T S PUAT L R h 2
5. © nIRew KRB AT R . ZOBRIEME
JCRGALFE TR /it A0 32 i K BT Fn A T [l
B HAGIE— A TIRE S AT (1 2%, 95 W R AR iz
BIX Ik, B BUEE B FAEG AT LIE S P T
LI B, Hyis s A2 T 4 B R B A k.
1E VRN Gk, kg 40030 58 v (9 4k B Sy HT P B S0
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ABSTRACT Stroke is the leading cause of disability worldwide, with approximately 85% of poststroke patients experiencing up-
per extremity dysfunction at first presentation and only 5% to 20% fully recovered at six months post-stroke. As a result, patients of-
ten experience difficulties in daily life, and improving the functional use of the upper extremities in poststroke patients is critical. Ac-
curate assessment and training of motor function in stroke patients is essential. Integrating motor assessment with clinical assessment
scales is vital to the comprehensive evaluation of upper limb function aspects fully. Markerless sensing techniques are used to assess
typical motor abilities of the upper extremity in poststroke patients, such as range of motion, coordination, grip strength, or fine man-
ual dexterity. Automated assessment of upper extremity motor function based on machine learning algorithms with markerless sens-
ing techniques has focused on the Fugl-Meyer assessment of upper extremity (FMA-UE), Brunnstrom stages, and Wolf motor func-
tion test (WMFT) scales and has been proved with high-scoring accuracy and time efficiency. In addition, virtual reality (VR) training
designed for neurorehabilitation can effectively promote recovery of upper limb function after stroke. The principles of neurorehabil-
itation associated with it include task-oriented practice, explicit feedback, increased difficulty, implicit feedback, variable practice,
and mechanisms to promote the use of the affected limb. The effectiveness of VR training is the result of the advantage of the tech-
nology combined with neurorehabilitation principles to promote motor learning and functional recovery. VR rehabilitation systems
can be divided into off-the-shelf commercial video game systems and custom virtual environment systems; touch and touchless inter-
faces; proximal movement (shoulder and elbow), distal movement (wrist and hand), and hybrid movement systems. Various VR reha-
bilitation systems for upper limb function in stroke have been developed at home and abroad, but there are shortcomings: 1) lack of
patient-centered task-oriented personalized training plans; 2) less frequent use of the hand and arm as a whole in the research; 3) more
subjective assessment of functional impairment and clinical outcome; 4) no close integration between rehabilitation assessment and
treatment. Moreover, the intelligent assessment of upper limb motor function in stroke has focused on the FMA-UE, Brunnstrom,
and WMFT scales, and the functional test for the hemiplegic upper extremity (FTHUE) scale, which is widely used in clinical prac-
tice, has not been studied. The FTHUE assessment scale and a set of rehabilitation programs based on the FTHUE scale are common-
ly used in clinical practice. Combining the FTHUE rehabilitation program with VR training can more effectively promote patients'
motor function recovery. Future research can select the corresponding FTHUE rehabilitation program based on the objective assess-
ment results of the FTHUE scale, which can enable the development of individualized training programs and effectively integrate the
principles of rehabilitation training. In addition, systems developed using markerless sensing technology with high accuracy (Micro-
soft Azure Kinect and Leap Motion Controller devices) are inexpensive, portable, and suitable for community or home scenarios.
This paper reviews the current research progress of VR training devices and intelligent assessment systems for upper limbs in stroke
and the limitations of existing devices. It proposes a design concept to achieve a close connection between intellectual assessment
and treatment of upper limb motor function in poststroke patients based on the FTHUE scale while integrating assessment and treat-
ment of upper limbs and hands. It aims to provide reference ideas for developing intelligent devices for upper limb rehabilitation.
KEY WORDS stroke; upper limb function; virtual reality training; intelligent evaluation; kinematics evaluation
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