[ Downloaded from jhbmi.ir on 2026-07-11 ]

S G 5 s Kl 5] Al
Ky Kl gl Ao S o

1E N =11 oyl oplod i 015

IS 51518 Gl ylow (5199 (5 Hlro CurBlg 9 (o (S gl 5 91 S (L) o
Loy 52

T sl OB g8 oo g 318 il Sl 3B (S 3Kl o B T Obgwge los! *! oMl o
r‘siléu\»:m dilows 4"‘503[7 dble ‘rw) IS

VROYA e gy e VAT il Cdb yoe

Sbolai b g (e 48w jl (80 Sloduo o lilew (9 p (b &5 cunl slacuglgl 5l (S cisuily Slolidl plos] :dedte
bolpd 2900 53 (Silome Capsdly 0rd (b bazme g o bl Sliead 0bj)] Ghagh cul S Baa 0,5 bl Sl 4 e
ol (b o) 45 ol 50 53 (S JSdie s plilew oo

S5t SaSL g 1d bl ( 2hb | ey (S p3alSe S Sl s ) o sl bl (iS5 aw Jols Gimgg; 1wy
oie b bl g 38l 50 il Cundly e (Sl L cals 3 5 5Sojll S5 (ATUINO)g90)1 5 (Ko )
2355 al3 b g 5 Laokijla o6l bl

15 g0 &S 18l oo b ol syl s gl 5 S s ) 3050 030l & lS 5 o SBS iy & dorg 1y
Some Casbly bz )3 &S > (loj g Colue plie 3929 ) dagi b &S pl s 20,5 &Bly e (1) (92,1)8 03501 sl
9 Oluda olass ol 1) o €y e ciliiaidon ©)go 4 Glgiee Cusl ditunly (Blg baes 3 )5 S > 4 (o5 4 &5
D905 byl 02d (b il

2 rlio U b cpl )3 39290 (SIS Ctlie & g b Blg e (gjlre Cundly e Sl (slasby, 38 S Aol
Foe S¥j ol llpd 4 (piSuily 4 il 8 S e dgme )3 (odSuly slagbyy ple LS 53 g bl il Gloy a8
A0 Gials ) (oole Loty a4y ) (loj g g Blg

5293 b o iSeslyy (S > iomis jguii (UNILY) iy o s lmaconily 10519048

Carly e Sdig Il 6K gl 01505 5 S ey 0o desme gl hilbny mS sl oy Sl sl (Sl Olasl Ol gus g0 cdome ol 1EL o
ANV AFY (S G5 5 Sl Sk i s L e 53 (S IV syl Olsley 812 6 ls

Ol Mgl ¢ g gt ¢ oDl 313T oBtils g smast doml g ¢ Sy owvikign 03,5 (ESGKe umnains (5,57 )
Ol el clghoot g sras ¢ ool ST oS5 € ipnst oy 4 (S 5y sobign 09 5 sl (S (puibige (il (57575 ¥
O ) 0ot € gzt oDl ST o815 g st oy ¢ (ST 3y i 09,8 ¢Sy guilign ool )8 (5 gl ¥
el dzen IS gRund Ot 93 *
S e ol oDl 15T o&ils Olganal 1w 30T
o Email: Majid.eslami@iaukhsh.ac.ir AT Y 1 wled o ledse


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

ol )52 9 oMl

b o (ol )3 (S5l Candly 3,08 (25

oala ! sl Ay (0 1) pde (63,0)lS dxwgy Cunlys
o=l )L cnils Sl g silone Coplly ailiiaden
Jdmd dangs (B3NS (g2 (okee ojo 3 1) (653
=>hb o hlSen 5 Frisoli i 4 g o ales o]
Elb 45 (Sibre Cudly 4 Jatle Sipdey Shw by S
IV ] gad o)Ll el 03505 S oLyl > wlin
O )y 4 adllae S 5 o Sen 5 BOIAN (izeen
Obler (595 32 (sl (Sudey SBESILS § (il Capadly
2 ohben bbb (o 350 5 (S A a)le )b
S5y s ol)Ken gde ROOIJ [VY] ausly y doty isu
bl )b 900 )3 yslid ol BB (39 92008 (gl
LIV] S0l lis 1) (gie aSw as)le jbo hlen (5>
dg-he A S (Bl o )3 (lul Glajly I (S
ool S (50 S 31 53 45l oy Ll
AYMAT L cewnd L L o anb o olhlews ol bilosds
I 36 glacal pizpon g5 o a2lse (5 >
s 35 G OYMST el S92 3 55 b e S2055 8
2 oo VF] o) Ken g GOMeZ-ESPinosa aie; ol 5
S8 L &8 > ojluil ot p3lSe o cSlo g (b
N3 S lyisay Kl o o5 53905 (GYTO) gl jguive
Coger bR bl 0l dho (d5ulgl 030> ) (938
yome il de dls o 53 Waodijlay &y jls g <8 loxie
sa90)] adex 51 (Sig Ul (slodyy g a5l eolinal 4
s KULIU (5500 40 oo dlor ol §1 &S sl o
5 oMol g V8] o) Ken 4 Polygerinos Vo] .,
oleMbl Ll g oy o aliwss ol 51 VY] oK
o)Ll (sjlome Cowably g Sly (0,)8 ] p > (Bl
S Kiwslyy VA hlSen 9 (oY g0 pioted Dy
sl 3 (Sg Sl e ol 5l Bl Giegk
ssbaie dny 49 ol (S i S gilwodly 9 (b
03905 odlatwl b (sb Mo il g o)l 5 Co e
gl cand a1y oglae mli

9 0y9bdie ¢ SlS Cloale  She Gl I ey
Sl g Jpame Mgl g ALk pgd) p ol
4235 25T glaasis g Gl Gl b e 40l
S (bl g ol bl jl ool b Wil oo L5
b 3 alidie &S o g (oBly b ) (5> el
Bad 295 02l gy (e S5 e 4 (silome Cusdly
pilSe S dn ol plyice |y pols (ingh 12l ]

EVRT)
2 glanls (18 by 5 Sl sbaojgs )3 (il drwgs
P ojog d gyl pl o p)l5 canl edged W) iy iy
S9ge Sacudgiome g ol Lulpd > 4 (b5 059>
Obles 5l Sz pite el j3)55 5 (flojg Cuenl
adexr jleols EMlane (L agjie aiS olos: o298
byly 5 )0 [V] did 9409, b o 4l 0 (S JSCke
A Hlon P CiSih 4 SeS jolate 4 (Sl (Sleyd
L2l g (hb plaase Jai b hjy @by jed oole Ll
bulyd g Canmdg Jobs 4 el Ol yed ol plosil 9 oo
Sl oolaiwl [V] ol oly o ol g)laid g b 5w b jlow
3L 53 ) 5 S Gy Uidda Sande sl
g5l ol 5l odlatwl cpa 55 (o35 (sla jimgy b el
OlsSse imen [T-0] 335 alal 5 iy a5l
e sla s S (o 1y (shbly KBS (5ol daungs
L a8 o cundls (Sbjy 09> S8 S s ply >
obey 5l iz oje 3)ly Cilys ply (559ls (pl S8
oalawl Sy Clolidl sl&s)l caps poi slaybgy i 9 o
Ales

et )8 Sl 4 (o5 4 ilome Cunbly (5)5ld Hoplo
iyls [F] 93,5 o WrosSila oy dawgs 9 (2305
rolio iy 25 S 5 Sl 00l Wl (g5l ol I alia
slasly ilwand e G il ©jgo (pl 4 Slg o
IV] il b ol bkl (oL

2 Gl dLlys (pgs (6)9l8 S plgis 4 gilre Candly
oles il el (A8 (hlan (a5l Ll b sou
ool cpl 9903 (60,8 sliwly o [A] o)) g oMl
Se g ibre Cusbly oS 5 b oty (Sl 05> 5D (g
2 e 2 gl Candey |y ggllas b (Jundyy (ST
S i & ciadgn 5 o5 o [A] 550 adlas
628 balpd algn U wdges 2Lk (gilone Cusbly Lo
)l g odndSy it |y (ilre caly (555l8 5l oolazal
wolle ol coles jo o5 wil atily (gy0ld cpl 5 (o0,
Sloslawl b Sloyd (g5 die; 40 03,5 S Buins oyl
Olgise & 48)S Cyge Slolp Cliis 18 gjlre Cusdly
Ay yo 4 3905 0)Lal [V+ ] Bakon ¢ Getso ings 4
ohigel sojes plos ) o dtanlds (B g cngs (6ygl )
sl 03505 ST Sloyd

i gy plw LS ) (gilome cably (g5l

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11 y


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

J9| b)w ‘rb'er; 0)9.3 4\f" )LQ.}

S 3 S § 9 Sl Soilo 59851 alomo

99
5 Syl (Sl s w3 pol g adllas
S e jloolinul Cumdg g b bl (il caadly
Silome Cably by oo Uy (S jllesus 0 b3
5 Loy ol Sl isu .85 )15 byl 2590
A5 S gy edliul caa Hlai )90 slap sl
T als s e wdlatul 3 (Sl pogdle b us 43,3
jo Seg sl Cuand 3 0 by ) b e anl ) gl
2 onle yomiw 5 (SS9 Sl Sllie ookl b v o
She @e S5y 2 ol i cual b g U ad 4 S b
4 g ok (oBly b oo )3 |y OS> 0jluil g g )8
Cohia slonl gliwly p3 b JLasl gjlre cosdly b
ob L bLs)l Gaa Ly (gjlome cally baoeo ¢ S81S
Silome S S 4 (6399 sbodly s 5 g Sl
oleled V US> (tmgdy (dlial IS a0TE a8 b

Cauwl 005 030>

iZelys ) (gilre Cusbly be b ol B L (6508
Ohbes Fa e 290 do oS pslaio 4 (L o) 45 ol
9 &yl o Jae ol Gua ol slwly o el
(SolidWOrks) S el lidle s )3 piwm (Sl
Vyd JLsie So8 Ly (2l tylojl Bges L 5 (b
3o «silome couly o SO coles 5 g b 4l
s 9 BDMAX) (uSaco3cs,5 )ldley ) (53l Jaa
375 OS> Gl Gloxier polaie 4 (pizmed 35 (b
01531 S5 3l (ilome Laoe 4 ] JUil g (adly baoes
5 S oolizl (MEGA2560) Y05+ S0 Jao 523)]
«silome CaBly L basi o slasimgly 53 asise on ke
485 )L 4 SIS g ibre Cusbly e (b len
48 Sl 4l (lyal (hy) 0950 9 barome (ol )3 0
gl gy dn BMLS] 005 plowl slo iy oy Wlgioe
9 pATl 0955 5 (SilSe pislSe (Sl oS ol (yeus
el g5 BB g whe Giofy nl )3 58 O > 6505l

JJ.e u")‘b

asas Ell?"’""" |

ol ol Solalad ca L

PaaSs & Slaled | L

4 e 9 JAS
*)
‘1) | Sy Sl bl ol lae cals 5933)] s sl
GEs A Jre 03sei 25
] £ jlome oy S Jae ol gt dabip

Gl Jole s

NSRRI

Cromnd )3 393 Sy oo (13905 <l g )13l cnl wdey L
bl L e 4l )3 jlai 5)50 05 o Wilgny (o) 4 <)
Sl olSiwd gam aw Jio b cas Himgh copl jo ke

(¥ JSe) b 00l o yotill I3l

b (a2 P) L g anb @l clap 4 25 L

Olep plod plgs wb 45 398 4B)S )5 ) (oS 4 (b
il 5l ooliwl p3 3,8 eg5 Ay mn g3 Liidg | (o]
S e bl ALSl Sudgae AgS zud ol b

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

db&oﬁb 9 ‘:o%w‘

b g0 (MiSuily )3 (5l Cupndly 3,0, 5

5 83 g T Jour
N

b S e Jun

Fswowors et L]
R E | "
A g 9 I } § E- B 5 e W~ ¥ B
[] -t » () b tocket ] Roe M [pams
v i * . - |
S P — T T o
= *oR
Cceenf ®
; A
b (I ovotsion 2
& e >
- b =
: L4
0
Low C
' R
‘e
+ &
‘&
‘d
¢ o G douk
' &
» Ko
A
.ljjj Model J0Views  Muton Yudy |

oS sgdles 13810 5 53 00 (2lyb Jue 1Y JSu

b el )8 il sl &5 <ol 5 (65,08 oo (b
ol 3l g 85 5 3 ) L e i SIS By gk
g a3)S I3 jlainyge Joee 3 b e gl Cuond (350
Jate Jlgd g Spmie fate 4 dbgiye glacun S
IRl s S led Syxie Jake cpl 59y 2 235 o
e a |y wlS s ojluil g el 1) Gl s o cunl fuato
b IS o il Caleg > laiige o o35 5 (S )
PSS gl b culie g Jite (gjlme Cusdly b

Do o 1l b oyl

@ a2y bV JS8) cwl jasede pgai 3 o Hobplen
ol ool @ 5l e ped g9 9 b e 518 Cundy
wxio CulS p el ) ol cwl 6y9p8 pilSe o 8
RS Nl peomen 5 oad adsl b 4y | iS4 e
IR B plnl Cap jidn o Jlosl Cusdge 3
Cuaglio olal il g cuslio 8 Sl b gdly ) o
S & s Ty el 5 S plonl SAD g o3
slais gl 9 Juo bl e oy gl
[ JS8) 05 axslo 3o 5l eolizl b oly Jbo wslo
5 ol ok LS5 Lo ol 5§ S b o pulSie

ouud 4idlw Joo 2R le ;T diged ¥ IS5

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11 ¥


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

Je‘ b)LeuJA ‘W 5)53 C\f" )Q—"

S5 S j 9 oDl S lo il oo

bl (el b gl el (g 555
95 b cwlite el ool 9 2)b 1) (Salite sla )il
s U iles daomis ojlul logas b Wilgs oo )l 38lccus
= b 4SS LSl romen g Kdoled pgal (295
23 9 4SS 4 )l3dle 5 el gblje b g ool ol
29 JSb Sdoles 9 3400 g 4 d2g b pole 0g
L (lal Jol g as b )5 s 5 aibly Sioles 5 joiing
Ay ably o gy 2l ln adey S g dbgrpe lud

(¥ Js) 20,5

Platform

e- eb Playe

- PC, Mac & Linu
f#

S5l Cunbly (s

>hb g (Hae bl sl sibre casdly i
il ygal g 2los SIS &5 Al (daiS 4 o e
L o Jae Ll cuond ) )0 adl oo (o8lg Laee 4y ol
Py )3 odd a8yS jlai 3 )b il ) 5 Gy 4 a2y
gl il g 5 (b BDMAX) S35 51531
SBaS s 03,5 (6.3.5F1) sy Jl38le 5 Lame 5y
A2y (SIS b e (gilwand jolate 4y jl 35
b el LB ol ) g 2 il Jao y )8 b anlito
025 glypl jerng S5

% Standalone <4

g 5l 8le 5 (29,5 IS F USS

S Gibre cusbly e Sl (59, » Jo)l
Lol Gimes oyl 0 gl SaS L &S cwl ol Suss
oy S b Sy g o) g3 ySlae blod 5 13,8
b 59l )5 (sl 586 Wlgie loys sld el s o

Al sy )8 (g daw Gl

€ Unity (64bit) - DOWNLIMB-REHABILITATION urity - DOWNUMB-REHABILITATION - PC, Mac & Linux Standalone <DX11>

File Edt Assets GameObject Component Mobilelnput Window Help

JBley 3 el (2hb (gilrecusdly e 0 JS5 5
B wiep cpl hb o cwl el ey plis e
4 Comd (2Blg bl pd 13095 b e (b 8 > b Wilg oo
ph8l ilre cusdly baxe (slad 0 3290 Jao obrals
Om9® S Bupb l 0kj paal Galed Sl izpe les

=

s b g5lrocurdly s I (g guad 1SS

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

b o oiSuilyl )0 (g5lono Cundly 5,0, b5,

Iilescn ol o bl i S Lobul 5 o3ge5 i sl
3 ol e sl Gl o ol (6L s
Comdg §l lon b 05 oslitel SuiLS Sisles S 5 s
sgmior SLeMb] L)l g 9 4355 dllas (22! ool 6
Jie 5 (BLs)l JSSop 95 Jdo 4 Kb @ g nle
A oslit ol (TTL) Ul 5 4 (USB) Loimls—s

PIC167F877A

Sig pI sy
LM 5 LS iy ol dilsg 8 Lis ol

Jie ghagyl 02ijlay o5l o)l eags 1) (295 5 52939
Lol opl i eoliwl (Arduino Mega2560) yos-

)] LS)L..H‘W. PREARE Lr?9)5_db9)9 LSlJle) )] d)lb)ﬁi){
@S il Ko plgie & ixio g Sliios gl g,

Lcot
Wi

ARDY

Fheamasasssesktisd
IRRARRANAR] T
T

T

Mg o )|

8
rld
fondr

9 o111
BTN:J BIN) BTM
=0 oyl =0

™ o e

R2

i gour

e (2955 9 (5399 U lw P UK

w2l Joame cul (9ed (63,8 caa lulpd 435 xis

4{4}&&)) ilalad 4.994.75.0 5).3)‘5 )J&{).w b.)Lé:.wl )3]5.:.04.3
o el g bS5 Jliond JKioles quas b a5 €8)5 18

T We——e

v JS3) s
4B

\ |
N\

3l g Jlas! |

& <

Oloyd 9 J 58 a1V UK

Jlail il o o b 50 3l eolael o )8 @S >
bl 4ty ool Jlasl 2ales 53 9 590 30 4 gple Jgile
Ol L culie (gl 45 €8)5 ©jg0 (g5l b
DS i 35 il bape DS o s e
Coundly lay 5o 3 95095 S S > g liw as avgi b
Loy o Bly b 3 LS S Cod 5 (gilone
9 il o e iy Sy Looen 53 oS ia Jae Sz

S > ojluil o homis polate 4 b o L8] &S 5k len
Jie ol g gl j5in Y g X jo om0 93 51 o
iz ol 25 o o s Ko 45 MPU-6050
5 ©Ledbl 39)9 9 9pla jguis )3 Lad 3929 & d2gi b
(il Cagally (cgiaaly baeo 4y g pl slaodld
L chrome opl o iShE pleals maw d9e 9 (gjloaine
J=o5 g (b))l b plnl (g pa gl SISl S8

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11 5


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

Jg‘ b)w ‘rb'er; 5)9.3 4\f" )LQ.}

S 3 S § 9 Sl Soilo 59851 alomo

1 2Uls JBlis ) U o aol > 5 ,> oMb
el Ve by (b e 4 Jate (Sl i obxl
A5 plos
L cS o Gloni sl Ghmgin 4018 & il 4 seg L
e &5 W3 pasudl (ol jpuit Ml S > Al
oS (ealy L ey e k) g £ 4 o b
b eSS 0 ase il g Julos ol 48 ol 04
A odlail 3y50 (gjlonecusbly Lo )3 d9250 (59,395
b3

a3l 93 olwl 0l 4l s (qw) 3 9 (1))
10,Sles 5 el yisy 1> &S A sl Caodl g 3 Slas
P Yool [NA] 000)5 solatwl w9 Mijle b5 Hlre
Jol 4a b a5 515 3929 [jome 4ol e jewz 9 M)l Jline
5 oS Colisy Sl pgd 4l 5 YU Comanl g culs, )l
23S uld) g oS Cunal 3 pow 4ol sl b coonl
Pgd e Jolid |y obj Culd) g o8 Cuenl p)lox 4l cols
S S el plise plgiee Jlre cnl olel 2
e L Mo g doeis | 00 &) ot 5 g o381

S hE byl ayee 1y leyd anTid by asbsl 4 il

4.5
3.5

2.5

o) Ulagad

d9290 sl b (38 sy Elil oy bl o
ol 130 ] 323yl a8 ) o3lizasl | Lo 5
PLERW rul:gd\ L;HJ; 4 SB9 y9ige LﬁL"’)‘}’.l SoS' L b

el jgige 3 hled 3)68 p Lo )3 29290 <Ll
(CH) oyl L (Java) Il ugiacy obj 5l (s
Jae 3y93 1 3L 3y50 slaaS pdei b oS Cul ouds odlaiul
Pin S 098y o b Gl § iy oLl L S pone
Pede WY (S

=W

Cosbly amd oo (LIS (o) cnl @l (Wlngh g 4 g L
OB Al e S92 ge Cunlla 5 SIS g9 4 drgi L (gilre
2 8yslid cplleolatwl 4 )lp)8 cuey Gl s ol
ol lagygls 1l azsls leys ales 51 Lilive Cleguige
p3lSe g ilome Clly lame S (b ol Simg,
Siel38l o plsl sla ol 1y o ol lasye (S >
sdalie (Slayd gy (il 5l ool 4 olp)l8 cus) pdaw
aw ) @byl 5 addlas ety olyen 4 |y (pgllae gols 9 A
Lo 55 g o sibee Cubly 5 S sl (SolSe i

O 46,47

Kprar

1.5

0.5

Cey sy mlans (b 34l 415505 A UK

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

Q‘)‘S”‘b 9 ‘:o%w‘

b o (Suly )3 (g3lme Cully 3,0, (b5

o) yinled (o9 4 A Hhgel b S0P sl e
b S gl g )8 (S8 clad c)»..>l.>).ul)
a8l @5 dles bl lslesis 4 & cul (g5le

Oligas de3g 5 oKy Cuple 4 axg L picren
on by GiSly Hhee 5l Gl Sbj) pn ((Sog Sl
&S b oolatwl agl Lo V- fg?ljan daw jl cdlyy 5 J)
s olas yials g wwgidely e pll GlaMol b

A o yob 4 ploj cpl gugd)l g (e (S ) d9>ge

S Camdg 2bj)

—_

Jbo)l ol

(S0
(6]

S

—JL-M)‘ULAJ

O R, NWAULIONO®WOWO

2 3 4
4.5
—ds ) 9 8.5 7.5 6

%

5 6 7 8 9 10
4.5 4.4 4.4 4 3 3
6 5.9 5.9 5 4 3.8

Tl oo

— ey e

Cdl s g Jwyl gloj S9ndet (o i g U3, JIoge 1A IS

sy 5l Gl I Copdy ol b culie bl
Dged odlaiwl yidy Culbus g s b (6,50

0391 oken i J| (6 52)95 5 13 3 o) 5 g gaSY
Pl glo) ppieS 5 bohs slis Jls sl g
Dgad 03laiol (s gidoli y

9 Msle Hlime | el (85 Cumdy (2b5) okt 4=
G35 4 &S Dy ol odidd LS a8 wd eolatwl jeus
Ol cudy Gl ) eslhe s Cusly gl ()l
il anisly Cliaas 5l s eolawl 4

& Sl e )lBley g jlElcs G b4 a2 1m0
Ol Baa b a8 503 3939 Ll b loyd anl i 3 sl
Sl b alsb gl bl alsye wis b @lpsl oyl
eyt 5 1S 55 40 i 0 aldgl (aS Lighas sl

(345 Ao 9 Sy

5 S 35l S b cimeg ol el 5l G

ol 25 T & Ol |y ptmeks onl 5o ool s 4y b

:bw
L ooss pbol b slb 5 uogidelip il Yeoh
ol 4203 el Laaste g 08 edlaiwl o anly Gaa
ool Glogals 9 obals b g (m)yed (Sbly) puid &5 e

b
» as,5 518 oolatsl S50 8 £o g ol dinlw pilKe-Y
ow (S Cumdy g ghw b cwlite ol ingh ()l
crl Jlow Cépin Cand 4 lon g b iy ol
piille ploals Can oY (g9 aw B ol i 1) b
S igh cpl 50 ead edlatwl 8 L Lials b il
P& Canl o Dl aw U Job s culblB b iS58
Eard Sl om 9 b B ey cursy p» ol s
Candg )3 b g ye dxiuo 59y p Jlid g )5 Ol yesd
il )8 g pl b caslie a5 0,5 o )8 duiS
axio olbals Coa ) Gidn 95 b e 40l 3k
Jleel (gilme cusbly bapmo (3 38\ olals coles jo 9

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11 A


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

Jg‘ b)w ‘rb'er; 5)9.3 4\f" )LQ.}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Sloasl awsly (gy0ls cpl jl eolatwl s 0 wolio >,
SooS ojluil g ol @ dngi b (gy0l8 ol laclllE Ko
ged o)l J3te y> oy dulp plodl (ISl 4 g ]
@ Ol w8 pile (39 03l & dgi b (pizen
Bl pogad 4395 yieS LS )3 (598 pl jl eolisl
a3 o0 i Ghagh opl @l g2 ladsl (oliwg) (Sl
(Slp cdld S el By p Gibre Cusdly U oS
5 AL 250 Cguoe (o 0 bl I Sy g S5
Mo bl g 2l gl (SELS 5 )8 Culle
20 pled &5 )5 18 b)) 390 Jer 9 MS)le
0P @l @y awle 0y (bl 3 eSSy
38es g coonl il gl 2L cnl ) W0y fues
banld sl 4 o)l b g <85 8 o 50
L oepd D9 wgllhe (cdm duds > Cligss | eolawl
JUl g homiw )3 (Sig sl Clined jl edlitul 4 days
Wiy asly bohad dlusd g (cwgplS G (8 > Candy
5 oBly Lusea 53 03 pll €S o 3T sl 53 0u
S il Cely bomo ) o] L calize (S 4l 2

Ol ol @8y )3 o bokas dlass jialS b a5 59y oo
ol il g plansie bug b 4 g bl

boae 4l o ol Jbo ghlew 5l ise Gy Jpae

P Sl & g b omed ol (g3 Mols Spaze

S oo 3Ll ) Jile 5 (plwgy ooy JSTpe 53 655,8

gite ool
LBl @l (o)l S, b N g

References

1. Kim TH, Yoon JS, Lee JH. The effect of ankle joint
muscle strengthening training and static muscle
stretching training on stroke patients’ Cop sway
amplitude. Journal of Physical Therapy Science
2013;25(12):1613-6.

2. Jeon SN, Choi JH. The effects of ankle joint strategy
exercises with and without visual feedback on the
dynamic balance of stroke patients. Journal of Physical
Therapy Science 2015;27(8):2515-8.

3. Kitano Y, Tanzawa T, Yokota K. Development of
wearable rehabilitation device using parallel link
mechanism: rehabilitation of compound motion
combining palmar/dorsi flexion and radial/ulnar
deviation. Robomech Journal 2018;5(1):1-8.

4. Xiao F, Gao Y, Wang Y, Zhu Y, Zhao J. Design of a
wearable cable-driven upper limb exoskeleton based on

Lol g b e 4l iouly can (g5bre Cusly Lo

P o g M a3le 5 2Lk Jbbpd (S pille S
S L clize (gjlome Coably Lo (g I8l
2o iy Jole wis bl j 5 (Sb (S
S pile) (Bly b (g LSl AS 4w )l
9 pdelip 3k I (gilne Cundly laes g (005 bl
5 8 ggnyl 2y SeS L daddgn S8 iy S el
iy egidm OleTe |y Lhmgim lacudgl e
thwasdasg b ol &Sl caid il (s
CS > 0jluil 5 38 g5 by o Al 3 o €8 > il
OlsSisr il pimgin comle a an g L iled s
beoe (2)b (659l (andS g (g GBI 4 ol
il g5y e 35k 1 (5lme il
Sl ) e @ plage )3 el ol Sl osliul el

Sitlil 53 Wlg5 e 45 Conl g (gpslis el ilel 5 S
NS 51l i oyl ool 4y )8 e pebaws
Ol 4ioj g o a5l p3lSe 13 (Solo rinen ik
P 598 ol edliul & sy Rl > Wy e
beoee 3 0ad (oohb (SOl pilSe (b 235 &l
21y (ewolol Hid Cunlyy oolaiwl jd 090 ool Juds 4y bly
J= el les sl gilre cubly bz b )8 bL3)
Jueyl g <8l g )8 5 (gl yosd e oy g S
a8 b eesl (3 e 4 Jate Gljguie SN
Sled odlatwl jupod ol 5l sy @ Slgn 8
Paslgice bl J1 (Shi (i b cpl 4 plawd b
Moo jgy (Aly Aol > Jgame ool oy laculiB
Ol Slge Jpame SIS Cople opizen g

epicyclic gear trains structure. Technology and Health
Care 2017;25(S1):3-11. doi: 10.3233/THC-171300

5. Kim H, Shin YJ, Kim J. Design and locomotion
control of a hydraulic lower extremity exoskeleton for
mobility augmentation. Mechatronics 2017;46:32-45.
6. Mazuryk T, Gervautz M. History, applications,
technology and future. Virtual Reality; 1996. p.72.

7. Mandal S. Brief introduction of virtual reality & its
challenges. International Journal of Scientific &
Engineering Research 2013;4(4):304-9.

8. Eslami M, Mokhtarian A, Pirmoradian M, Seifzadeh
SA, Rafiaei SM. Designing and creating a virtual
reality environment and a wearable glove with control
and evaluation capability to rehabilitate patients.
Journal of Health and Biomedical Informatics
2020;7(2):161-70. [In Persian]

a Journal of Health and Biomedical Informatics 2022; 9(1): 1-11


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

ol )52 9 oMl

b o (ol )3 (S5l Cundly 3,0 (25

9. Eslami M, Pirmoradian M, Mokhtarian A, Seifzadeh
SA, Rafiaei SM. Investigating the Effect of Virtual
Reality Environment and Intelligent Control Panel on
the Rehabilitation of Upper Limb. Journal of Health
and Biomedical Informatics 2020;7(3):293-303.

10. Getso MM, Bakon KA. Virtual reality in education:
the future of learning. International Journal of
Information System and Engineering 2017;5(2):30-9.
doi: 10.24924/ijise/2017.04/v5.iss2/30.39

11. Frisoli A, Bergamasco M, Carboncini MC, Rossi
B. Robotic assisted rehabilitation in virtual reality with
the L-EXOS. InAdvanced Technologies in
Rehabilitation. 10S Press; 2009. p. 40-54.

12. Boian R, Sharma A, Han C, Merians A, Burdea G,
Adamovich S, et al. Virtual reality-based post-stroke
hand rehabilitation. Medicine Meets Virtual Reality.
10S Press; 2002. p. 64-70. doi: 10.3233/978-1-60750-
929-5-64

13. de Rooij 1, van de Port 1G, Visser-Meily J, Meijer
JW. Virtual reality gait training versus non-virtual
reality gait training for improving participation in
subacute stroke survivors: study protocol of the
VIRTAS randomized controlled trial.  Trials
2019;20(1):1. https://doi.org/10.1186/s13063-018-
3165-7

14. Gémez-Espinosa A, Espinosa-Castillo N, Valdés-
Aguirre B. Foot-mounted inertial measurement units-
based device for ankle rehabilitation. Applied Sciences
2018;8(11):2032.

15. Kutlu M, Freeman CT, Hallewell E, Hughes AM,
Laila DS. Upper-limb stroke rehabilitation using
electrode-array based functional electrical stimulation
with sensing and control innovations. Medical
Engineering & Physics 2016;38(4):366-79.

16. Polygerinos P, Galloway KC, Savage E, Herman
M, O'Donnell K, Walsh CJ. Soft robotic glove for hand
rehabilitation and task specific training. IEEE
international conference on robotics and automation
(ICRA) 2015 May 26; Seattle, WA, USA: IEEE; 2015.
p. 2913-19. doi: 10.1109/ICRA.2015.7139597

17. Eslami M, Mokhtarian A, Pirmoradian M,
Seifzadeh A, Rafiaei M. Design and fabrication of a
passive upper limb rehabilitation robot with adjustable
automatic balance based on variable mass of end-
effector. Journal of the Brazilian Society of Mechanical
Sciences and Engineering 2020;42(12):1-8.

18. Moulaei K, Malek M, Sheikhtaheri A. A smart
wearable device for monitoring and self-management
of diabetic foot: a proof of concept study. International
Journal of Medical Informatics 2021;146:104343.
https://doi.org/10.1016/j.ijmedinf.2020.104343

19. Silva FH, Fernandes PO. Importance-performance
analysis as a tool in evaluating higher education service
quality: the empirical results of ESTIG (IPB). 17th
International  Business Information Management
Association Conference 2011. Milan, Italy: University
of Pavia; 2011. p. 306-15.

Journal of Health and Biomedical Informatics 2022; 9(1): 1-11 Y.


http://jhbmi.ir/article-1-683-en.html

[ Downloaded from jhbmi.ir on 2026-07-11 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2022;9(1): 1-11

Evaluation of a Virtual Reality-Based Wearable Device for Patients with Ankle
Movement Disorders

Eslami Majid'*, Mousavian Iman?, Eskandari Farsani Farideh®, Dadgostar Reyhane?®,
Asadollahi Mohamad?, Rahimi Negar?, Hatami Atefeh®, Mohammadkhani Samaneh?®

* Received: 4 Mar 2022 * Accepted: 29 May 2022

Introduction: Rehabilitation is one of the priorities that should be performed on patients with stroke
injuries or accidents leading to disability. This study aimed to evaluate the equipment and designed
virtual reality environment to improve the treatment of patients with mobility problems in the lower
torso (ankle).

Method: The research consisted of three basic parts. In the section of mechanics, a movement
mechanism was developed after design, and with the help of electronic equipment and Arduino
(1.18.5), movements were measured. And finally, by designing a virtual reality environment in
Unity software, communication with hardware, processors, and sensors was provided.

Results: Paying attention to graphic attractiveness and encouraging users to reuse the virtual reality
system is one of the desirable results of this project, which can be effective in motivating users. In
addition, considering the existence of distance and time of movement in a virtual reality
environment, which depends on the user's movements in the real environment, it is possible to
intelligently assess the patient's progress based on the number of sessions and distance traveled.
Conclusion: Virtual reality-based rehabilitation methods can have a good effect on the treatment
process due to the graphic attractiveness in this environment, and along with other rehabilitation
methods, can be effective in faster recovery of people who need rehabilitation services. This method
can help patients return to normal living conditions and reduce the time of this process.
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