[ Downloaded from jhbmi.ir on 2025-10-28 ]

Ky Kl il Ani 350

VE0e A1 08 o ol oot pio s 50

L 5 Ceodw Sl ) aleo [ ta s Jle ]

P9 310 9 slapi 39531 31 00kt b 535 55~ )b tumo (5 jlwodly g (2130
o 3> Mgl 4 Wi o9 ylows 599 of y H il gd (5! 3

" oMl dmo Ty (S o (29 5 Lo e

VFovF il ey e ARVARZAR RV FA TP Y)

Ui UgyS g pSaen bulyd 3 a8 clas! @ldglpe lacudgime b lilew (5> SMane & ax g5 b sl slo Jlo ;> tdoo
sl 48,5 )15 ¢l pullie a6 D90 (6 jlxe Cambly ] edlatul b g3 ol 5l iseslys el ol

Sl il o S ot ppad il Il 5 i S Ko il oslinl b oolf Siagh cnl 53 1oy
SUlol pordo 5l ool b cailol oyl s (g jlwosly g (lyb )90 4y dts 45wl b a5V plail ;5 (S5 o a3 lis gl 4 Miee
S8 o 25ty 93,5 ual | 1955 dile 5 i plusl o (b 55l 2 b s skt 05 Sl g es il she 5
b Bl 5 s)lalinl €8 > b jley odd plosl <8 > dulie (s 9 35 el Kbpy S 4 diay Wlg oo S xie plucl
b ol )8 93 o) 5l LSl g0 g Ll bame Sl B )3 e <8 0ged b))l g o)l

(28 o slofogas oy 5l) (o e Bl 5135~ 31a (5 & Mo ol 55y 2005 (b ol ol 1l
W8S )18 (g3 2590 (delidin 325k Jl) (S S

9 (é.?)a C)lfp L OT 4o QK‘»I d’)l" )’l) )Lw C,SP wf J,bu 2 loluw O,g‘ <YL ug‘l)lf o.\).m)ohi’.) ‘('?L‘ :Lsxfé:q;b
@ 4wy bl len jl b SeS Ll 55 ohaa isugly Sloy ST 5o ol 5l (as oslitl el izcen
D13 1y delidus y

O3l e (B3I 693 ol ) dSeslg e jlone Cusly iW0lgans’

Sleee Olslat 33 ol 3 (OIS ST 238 33155 Sl ) S 3l o3zl b 5555m 65b s 5luosly 5 (b b ks (Ml (g i Lo s (ELR SIS
AP P (DA P (S a5 5 Dl Ky 5 Al . S 1L

Ol Ol paun €0l oy Sl 13T o515 (G guneliga 03,5 Lyl eli )87 )
Q'ﬁ\ c()L@j—é\ cgsn'})\-»l b‘JT ali.f.]b sjgiv &:4’ J>‘_5 ‘&&S‘:f-’- 5"'\‘6" 5_9}? c)\.lzl:.w\ Y
Qlﬁ\ LOW\ L@}\.«\ J\jT ali.iél: ‘J‘G'j" 6‘:“"' Ja-‘) 4}.&){ b c}jf “‘_{y&n b szzfs Y

. ¢ lots o a3 ¥
S5 Sokge 1 G Okt g9

g 8 0dSs g aast Ty ol 33T ol gl sk (gl e ate g et Olginsl i3S T

« Email: nasri_me@iaukhsh.ac.ir FEEE = 1 led o ladie


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

RULS PR TS

Ollont 593 8l 31 (Mi5les 5132 (55L umo (5 Lwvodly

u..g.._.u.l 9 d)l_’xo u_usla alolw gul)l_io.h 9 L;QM_M:]
o Sl e o g s phipleyd CubB L Sandy
Oli=e 9 gdaw (605050l Lwloly &8 in S dlaiin Lo
Cgably b s 4y Ol > 0] JLas] 5 jlew cawd <8 >
ol sl g,y 5l eolawl [V ] uS o Joe (gilome
(Exer-gaming) ;555 Lo (silome undly (pzeen
by (S5 9 Jlesl g JLab )Lt 4 jl oS
5 )5y yuais o)y &Sl Ly 4 )b Bases
4B 5 (LSS (i Logad o )law dr2)90 b9
e Oliwess 8 gl ol o VY] col
el blo)l s g yl8lcc go8 Jdd 4 eSS dles
Ol )8 4 eSS S s [IVAOY] Conl ol (g5bxe
lra) poboai g o oh O > Bk 5l il s
3 oot DT w1y (e LS s by 008 8
YL o35l g oUly Jdo & ¢ ol sla sl glgil 8ymo
2 el d)lyo dy Cunnd 008 Sl CuaB g S (]
S iuile )0 l8lesuw cpl 5l goaxio sl yimgh
WSl g S Sk V] s @l ey [N0]
o= il el ol .l sas odlawl [WOA] (g520
o9 2S5 055 5 et 35 0 i Jals e
ooy 2 eSS S slad )8 51 S (S5 [A] cul
laei e S Jold pgad (5l VAN ] canl g0
P L 500 spgad ddel panad (b Ol dbol b a8 cul
dyg—0 Lrw?b.)ly Lng.))g)lf 5 A_:]yLrA S ppas oleMb!
S slagniaily plo jleslatwl [YY] 65,8 1,8 oolitl
auslio o [YY] (Avatar) bl 8] bsy9 -5l eSS
9 Lljo jl dcgamme ol auesd ousl YF] a5 0 WS> L
Dgad Al 1y yed ol | ciseily dilols drwgl s K0S
&5 5 o slagby) ol g pleal L caddlas (ol
)‘] L;b).g)l_f 9 u_L).c ool ! S>> d‘c\.SL:Lo u_ii).a: colro
>k 9 ol Sl Sl 4 S Cue eSS S e
Sloasie (sl )5 ghyls alobw opl il ois (g5lwodly 4
gk 2 SoS S b)) ik e 53 Sloyd slasl,
Gl (S8 Sl d Mo (ljlows jd aiswily byl

IS B3l 5 g (ilme Cusbly (SG31S a3l oalizl

.

doddo
doye 3 s Sl psliwd (STeiS Ly L 0jg el
o g sls oyl a8 b a8 ecand 0 4y &l 5 Kg Sl
Ay dmol 8l o yiuod 0956 10 awlil Olyuss sl e o
by s laganjls ol 5l oo o Gless 5 OIS
&S wd glas,)le o b Slgl a4 Mie a5 cunl (6013
Fosliwl Ly aob b el culye cod @3l j5b 4 sl
2l SlFilh glreyed isily Ly Gleyn)ls clahs,
ool o DV asles Jbs isesly sl § 150
75 3)bke SO (Sl Sl g Sl cubligg plojlo L]
Ay |y cdgles 5l (o9 28 (pler Cumen jlao V0L
el b yle an dejls ol 8l el s M i Y]
Sl pae 5 Lslaodlsls & clao 25 ey (S
Lacudsles Yool [F] ol ons gloinl 15 bl 50 jois
= B 5 S e S Lk b IS 4 2 4,
S > SIFL A Mo 331895 oo sl ¢S >
S 039d e g 0B g S ) placudgioe ()l
Sl 8l 3 oig d Cewl (1 Sow Mo oyl i
(AULISM) ( S35ledgd )3) iyl o oldd_s)le
et 5 (DYSPraxia) (o (S IS 51) LS
Attention-Deficit Hyperactivity) JL____
3 Sinlon [8] 545 o3y olis i ADHD(Disorder
S95) CahsS 5 Soill slapelide l (SG oS >
Cudgdswe dloml cel Kaloal @S >« yuizmon AL 0
o wil g blo) eloinl syl ,3 38l e lin 5
2 S )i g (iSly [Pl 3g-S0 Jlow gy Lualpd
s &8 S bl e 3 1) s (Sl slagn s
Foe badgion (ol ade 3 Wl oo 5 [V] 48 o0 S8
Ly 5y9a> Oppots el isaplys (IS 5k 4 [A] a3k
5 =hipel 1l Sy (b g pmasiie 5 oy O S8
L SlS )3 oy (o3 jgri 35S (oo plol o
g Aol ()93 4o (SIS—to g (il S
Sobow 4ot by M 18] 5 (5o (slacydgions
sloslawl 4y LS aS cunl  SMidre o jl g )S 1S don
[A] Ll e g9 ps |y D> (slags,gld
2ol sladysbiss S (S lsis & esilone bl
bl )3 bl el Silojgiil g coodlw 0jg> )3 pdl ans
b ghlew o (isugles Glaas @l 0g )3 (Jglite

40 Journal of Health and Biomedical Informatics 2021; 8(1): 94-104


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Jg‘ D)Load;’ 6”3*3@ 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

A bl o))l s

3l iy
w205 g g2yl S5 s (ilore Lo y2 g5 sl
Ol 3 908 pasuda ) €8 o Sl g £98 ol bl
=B B ool (559 =53k sanli Sl iy
g ol digiyasly Jd 5l lacssl g > o ol
aslan cfy Saa L ol il la 2l ) S,
S oloul (gilome paal b wgi g 095 Cand (b S >
il LS el ol ool L Y SKE jd S jeb les
Woled pladl 0gd cuwd WS > b yad b ailgy el 4 o
Sl Oygo pl 4 C8 > pasds g )l Ble (b))l L
bowgaS o, 8 Ol Gliasw b oy K6 OB &S
(el D oo duwlre (ul 00l 03 Laskis eSS
ab)S pla )3 5 i Ao s )8 s (5L gl
pas L coyiige ailobw lide 55 (ol a d2gi b 9 o0
aolsl o5lal T ol 1 g am oo e | ) Cslibgo
IS ol 5 sl o)lgs b ol aals (g9 40 1y e yeim sl

D9 s

..
sk Wt =

kirect tezhnology

lagiyy a5l s 52 O o el lams Sl 55
S sl L [YO] a4 Jate la)S s aile (LS
g ) Lo 4y LS s g agd ey g5 o
&2 S b anlio g )5 Ol o band Bl (pizen
Jlon ©LS > 0950 390 g 8 b 0 A 0B b
LMl Syl g eyl oKl g el 2 o9Me 23985 o
0956y Sy )llai g ol Sl Sy 4 )8 S >
oRgR cnl Sl sl 0000)5 wal )b J3ie ) (g e OIS
Sl g0 oly 5l izl ol (gilwedly ol Gun oS
9 ESuS S ookl Ly (S Slgl ks olew
lg 39500 el sl jlag S > Llod (Bl (pomen
=hb b 5l el plo (d5uly 5> canlie (065l

Sl 5)y5m gk Ao (sla)liSle

oP9;
NBleses g )l38le )5 (i 93 Jold (63,8 (gl (o
Gib b (Sl l8ley isw D iy 4 oS il e
Bl Clied Cone 4 lElesus ity ) g ol gl

G gl a5

JBle 5 095593k aoxiue 1) JSS

Rl ol B 098 0 03 Cillas )5 O s b (gjlre
5225 ol YAY asus Maya Jdle 5 Lasmo 55 (s3bre
LRl XNA (SE1S (giaoliy Lanoeo SoS' b s
Bl LMl U iate 13555 5 5> bl sbu
RS S8 A g (Sl galy s eSS
Computer-generated) ¢l 55l gl >

=k el (6)l8lp 5 wae g (bl slagise Sl (S
A8 sl ] SIS o by canlize b, 3 (glme b S
L silome e SO o maass sla)lidle s 1 eolatal
o cpl 50l odds Sl ldlecw 4 Jlasl cuild
L g L Jamio cledbol s SaS b )5 (gjlre ygs

2525 OLS o s § 9980 oo u9eas (D)1 SaS

Journal of Health and Biomedical Informatics 2021; 8(1): 94-104 a1


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

RULS PR TS

Ollont 593 8l 31 (Mi5les 5132 (55L umo (5 Lwvodly

Gl CSiS 5 e ol o sb ailels 53l sblecen
onl glyms &S cand €8 5 iomin 5 asets il S &S
J33le s b 5 (So3d by )3 )5 (e (Jolsd o
o=l @olBlesew slcowd (cowl sa s adls 5 sk
sl sy ol &S Canl 0 00l L3 ¥ S 50 jupod
Complementary Metal Oxide) X, , 5 .o
5y polas pasuis sl CMOS (Semiconductor
ot L i ce—wd (RGB (Red-Green-Blue)
A i Ol (CSS G 9 50 );Lw all aman
AOLES (6595 9923 9 4l 3 35290 Sldy H9ige (s )9ove

Al Cundy

4338 By (659l oyl p a3 eolizl CGl(imagery
b G (S gl ual b gl 05 oS
ol b g 3,5 ploxl S S dbsger (213, V7]
s il 5,8 (g5l pgal CLeMbl ol
Jlojl g aSad pwn 5l osliinl l58le )5 ml (Lol
L Sdp gy o=l p0 aS bl o base opl o SleMbl
lgv o ¢y9d ol 5l CSS Alowgay ous 18] Glaisee cél yd
Alon 1) 395 i (59) 32 39290 (Sibne pgas OS>
S5 OLS p 3l (Gad & jlaw whs (59) 32 35290 902

A8 ilwil g ilodnd wu

)'}é,..o .’.0’_9

CMOS3:, i
LED . Co
).Q‘.;i \_L-{'J Sl e 11 230 4y
GsfsSze i CAs S

e S
oA Osle CMOS

30 A Usie

Bac el gl

gas ¥

wraedig
el

e

S osise s

C&S 5 s (g1 PICSww g5l Y S

o 9 Lagil dagily daaild (sl daly wile 5oy Jlasl
LS b,

Cain Jols ailolo 3 CSUS p e (AiSuplys Gice
ol i Oygo & i

Copin 5 JyiS il

295 by -

& bre Casbly —z

Ohi kb=

leMbl o 33 g lauws —o

byl g Jes =

g g 03l &l plee 4 -

L5 39055, Lt RGB (9 S eS8 55 50
Jo—ozo oy iglgsy 2y 2939 asli 3 uSe VY 4 A5+ x\VA-
2wl A5l j0 gl Vo pd Sy FAXEF+ o0 oolatul
uwlouw}pﬁwm)yé@‘j%wuﬁ
O )53 4548 o S8l ) 3o B0pole s98 lad
FS o g o] LSl 2Bl o 5 gamg) ploval
Iy gamdw b e G wilobo b amd o 03] ol 50,8 90l
9 Jluwyl e loy BMS] aiwlxe ¢ pizron WS punsd
Jox olej syS ue wlod jo,8590le (lagiyy ol 8l
Iy Sy plas] S > Ce p dsle 9 (et Kl
Sy S 90l i U Wl o eSS S o ol B

Yo L imdw Spgods |y bl el 5 05 bs) ol

av Journal of Health and Biomedical Informatics 2021; 8(1): 94-104


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Js‘ D)Low;? 6M D)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

O30 =k 5l Laodly Jloyl Sl slou] .l oais pal )
9 45d g Glploee pw jlodlatl b (lwlons 9 )8 Jje
SUl ;503 5 g pwcg 9 99 09 3l odlisul 5 <]
L Sdi g kom0 BLS) s Cr w0
190 isuiley O yguo d 4S8 Cunl LSyl aase
ledbl 5 (Sg38l Gls s «piomed g o (5 jloodly
Jie) gt COI g (il (55958 5l g 15
lS s polad (giluwil Ll sl § S5 4 SleMb
L)—" » oalal dy9—0 dia._w Jra) ol 8445 salaiwl ){)‘5
9 U9 g J.m u)b&a‘ 9 odl> ul):bw )‘ odlu! -3
F e L ol 13 35290 59w (i glaSed L)
Glplsee g Jols Sl g &b 53 g2300 9 Jlow 9 (ASuples

L gy a4l > (dSuglei o boye sLaodld

(¥ JSs) ewl (cloud)

950 )P S S ol )8 Tl bl gl
SeS g b Jade g s glasl (ugal (il SeSTL
(3w Sl o3linl Ly s 948 0 030> el (59
04 i (59 S3lre 9l (S PomalS SBlS 5 (g5bre
Tk 2 gdiee bate )8 G S > b pglal cal
Sl = 5 U0)ygile Gyl (so )l 55 0 )|
g0 liw 93 oyl cawl ond Lyl g (6305400 b=l ylow
bl g g paastie 9 S S b )8 Qb el
olejpd ol Sl LB )8 (isuply g Sloyd Ll
SleMbl SSb S g g lawsd 58 i 00y Lasuis oS >
5 SleMbl SOL 1 aodls Jlgdl )8 b ¢ 2390 o0 0 5D
Y s X Glaibw ¢ )0 &S > slajlhges vy jl odlatl
LT LSl usel8l (clo g 5lo s 5 dolmo (ypizen
00 0,33 b jl a5 e Sy b o] duglio g S >

57

@
= Ky

/ \ )‘,Jab)'l
BED \

-

St &KL i

Ll =g Sl (gamaw old e cdSul gamaw
oty 5 U8 Al pe =5 S poie Blaall 3)08 g elod
e s

yurws § CSiS gy 0ub18] as 5 ) GleMbl Sy
YRS A 9 C‘ pbw:' ol )5]a~o4; xR ).)9[;.44 LSLOA)l 9 L)“)b)"
Lo yild 5,0)LS poi) &jgo )3 s 9 )8 (slaplasl Juolis
solatedy Jab, Lo poal (Bib s laeh il g 2l g

)ju.u} Ja_wy IXURAY )JgL.a.? ¢ ) gl (.)")l'))—’ AA.»T)B 9
(3080900 S abwgas 02.3331) Bos ol 5 (RGB
Software ) eSS (g)lidlp 5 drwg oS KaS b el
wlayls g ol Jols s SDK(Development Kit
s 9 Sy leMbl pledl 5y ccunl pgal iy
oaseis kS clplil )5 b lade da ] gl 5 yslas

A8 1l pgad 59y 2 pj Jlesl g 8 0l
Sl plish g as padoids —o S saguii-dl
QAsii= pgmal LB g (A3 9 Ges 9 SO

Journal of Health and Biomedical Informatics 2021; 8(1): 94-104 A


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

OhSe2 5 (g

Ollont 593 8l 31 (Mi5les 5132 (55L umo (5 Lwvodly

s (3310 g1 ol o 1€ SIS

Jolae gamdw Cluairne (LSe sl Gygw 4 &S )8
Sy el 0ad Jloyl pgad o3l y dlsye 3 &S )l
LMl SO 1 cileban ol )3 0 oy ledlbo] Sl
Jed 5l o ULl aegome Jd> 4 SQL SERVER
ol b oolail o (Vb il 5 605 5155 (slacabls
i 48 1S e Sl el 3 1y lSel ol oD
g plol Sy bawsg bl b)) 5 Jibw b o6 o
5 9 (31905 oy L) (05 25095 93 jl bnodlsy il
L 08 Jalos 3,595 5 b oolaiu] (ol y 1 ookl L)
S dlwgt o5 ol glaosly ggie sl lagel ma
cloodls 4 s aibols ,l58le 5 bawes g oel Caumdes e SiS
S hB S sl bgel 4 b el o ple pl
iy Logde S oo b Sy dgay gl oo
loylno 51 S ol ol g aaby LS e 45 )
04 (o (oS Jelo5 ogMe sl ()l Ble i o (25
s 6,8l b a8 slmools 4y a8 LMl
2 a8 bl SYIsw b slaolidus y 51 jelate oyl 4y 254
9 e SUIL VY] aad a5 )5 & (LS wlie Slados
Syl Wlg o ol cpl 55 i ool ¢ gjlo sos
sl 0 oy ) 1 25

sl Sy )8 (55597 55k Bl pokas 4 -

el oy B3 (g9 G0)y9m 63k Bl p ke 4 Y

g2 ol )53k Bl 5l ealisl =¥

ol LS 8 aastie SaS a5l eolatul cgs -
g Mg )l g L by JSi -0

33,5 s by o llasil 45 4565 )] aoliyy (clavgio —F

= ogMe Cunnlio wlolo ¢ S > slaculld J S jglatods
Folhon slasl (2bs) g paseds daplil Jolie glulis
g I Slag)lw 4o dmgi Ly pimen and el
il b )l Gl g Cd s g obdy el b wlols
L ygsj dly Ale i odd i ydeliy J8 1 S joxie
cdSwl gamaw plolid ¢ Jgl alsyo p> abl azib 1) g
b Jrols (s S by CSS I3l ol 53 0)8
als o 350y ol s LT 5 b, Sl 4 yljlan
9 053y Cluaise g Cowd ()] )3 48w Sl el ok
S =i Syoe sl b s slael b oles
solted 23S plodl bl sl il g 3T 5 parsets
J>le (595 9 (g e L Cowd 3)8 p pasuls
SDK e’ 5)l5-8lp 5 dnogi ' ) 05 pgad G310
5l wleslke ol pl s plol

iy slad 38 dgaze Ban by gl duils Bls -
Lol )5 pe SleMbl Bis 5 (53l Ce pu in]j8] jslaiedy
b i b SIS (sLad (Il jglatedy Bee ol 3l

Ryl iy Rl slaieds aile yild—

295 Gilo)lgen jolateds )35 ol yilid -

by oto dy Gy s dS g gavadb jelateds >
e S g3 gyl eSS 4 S pl 4 an g b il L]
2925 93 O b gjlwedly SDK Jlidle s )5 o8 s g
)1J&~umfym9bd‘uujob)19om?bu‘w«_§a)l
slaccS p SleMbl woles p3 el Cund 4 cdises Hli3lo

a4 Journal of Health and Biomedical Informatics 2021; 8(1): 94-104


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Js‘ D)LQN;’ ‘M 5)93 “i” )L@

S5 S j 9 Ceodhw Sl gl dloro

D98 dhe B35 63k l8lp 5 p ks 4 =Y
o9 o b oy S Jganeygoas caliduoyy )3
Dy KW 9 O3l a5 U g o0 JLod auliiie 059w (y90lym

tﬁ"'L’ &S 04 s éﬁw )LQ(> L C"\j‘;" ‘\“°"'-“'“")J O‘l‘ »
el 005 gaujlzel V g

el (o35 g g ylS) obss (sl g Wndilga o ,5 -V
L%

Al Cunli oo (bBi)gm 5k IBle s 28 5l i —A
w50l |y 6l

NBlpy el oo plonil |y (isulys (npe8 45 olin -4
D92 duo (1559 (55b

Aol g4 jlik0l Y oo

9o

@Blge g U @y

(38190 Yol5 Jlgaw

Y Y

¥ sl

u&ol 4]09:).4 wa.\w u‘.?w‘ e Ll 4»3; )Ja.:

=
CS o 93 o 3 )lBle (23 Aiged oS oS e
b e late ps .l sl & IS5 )3 jlow (LB ol 0,83
ol 595 2 dnlle Jos ol )13 &S ko g S > 90 1

'-ql'uil

oo 5 bz (yrinw Sl Gldbgly 18 Ve G delidioy
sekaiedy a5 dlaay ol Q] L m5e Gglite WMass
o=l ol o il e (2B b lidss b dwslie IS
9 B (Gl g pinplys adges aw pa jlal, 4l
a S ud obesl sals diged laisds gole b8l 5 yaasdis
oS i 3 Fomly ©Man Ly iy lg s 3l el
EMass b o wasis oy 8l g dxels I diges laicay
3 alebe )8 S8 L diged lpieas Jud G 5 SVL

rypo 4 |y SLeM ] oo <o Sob
JS=8) 3,5 w5 Y 9 X slily 53 (S8 slajloges
(@9e?

X chasn i P) ojlad 35055 0 e
rovir| oyl s V! K
s cidygs 50 Y 5
e g b %
—— TS TS )
i ey &
NVPYaTA e s &
N\e38) i s &
C8 o 90 Ay B0 0,810 IS

Gk 5 S awlie pyd cduolie Jos Ol b e
90 Sluaizw duwlie GleMbl gols a8 ub ool )l

Journal of Health and Biomedical Informatics 2021; 8(1): 94-104 Yoo


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Olsles 593 ol 31 (MSlei (6152 (5L buome (g 5Lwodly

RULS P
& —hy ]
e e
Ha X o o e - e 5 - e
e i < e o [ P gl
e 4
7 ¢
{ 7 {*f
e e —

(<4l

X j950 gbwly 33—z Y yoom0 (gluwly 30— ot yilo O yg0 - .CS o 93 cwilB] ol T JSKS

sl 045

c\fdww).: G’L" 0D Lg)Lwob‘.y Lol Lf"‘gu“’))‘f )‘L)‘”

3.5 1

2.5 A

1.5 -

0.5 A

doliuivw 33 gl Y JSUS

04 (b Jl38le 5 )3 a5 39 S gl g (sl
N3Bley 9 by =l CasS 9 L 0)5 eal8 Sl (]
6 L alite Sliio b sl g aylagas obul  dbogs o
S50 |y CBlb g (s plptasly ¢ 3Shas o 536 ol
10 008 ES b Cpanastio Hai wiomen g Kloal )5 aul
Ol e izmen (285 )18 Jodapse clos (gl jtaloj]
B Loy, Sl (S F 4 gy ol (il g cdS
53l e g ()l Skl e g )lbges analie 3w
N33l eonlplin 508, 41,5 005 5)90 dbgrye (pmanasiia
2 hles Jlil plgiedn 5 01adly a0k 3)50 (B9 — 5t

S 35 4 9 Sy
Sloile 4o S8 cpn laibols  (Byno 4 csllas oyl )
L o aid Y] ol 5 i O] 4y Sl o3
San by phagly g b aishy cSGS Sl eslind
293 Bblie 3 9 Al 3> (e 93 ol I il 4 SeS
L oly 48 )5 JLs (idugly S1he 4 o piod
s93 o, 51 Sy SiaS Ly g ilplso ISl 5l solizd
oy ohlew glagn s g B 2 b3 @l Jloyl oSl
Gt ol Blaal S5 0500 e (ansiie 9 Sy
Cte Ormaasie by (lew OLS o los LS

AR Journal of Health and Biomedical Informatics 2021; 8(1): 94-104


http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

93 ol i Olojed (205 g Culdy Sl Slow] g yl8 A8l
Mbuo C)L’ Q{l 5o o.»ﬂ L;LMW )'l

&lo (o,
e (o)l AS b wa b a5 1) b B g
5,185

References

1. Sarsak H. Telerehabilitation services: A successful
paradigm for occupational therapy clinical services.
International Physical Medicine & Rehabilitation
Journal 2020;5(2):93-8.
doi:10.15406/ipmrj.2020.05.00237

2. Wen D, Fan Y, Hsu SH, Xu J, Zhou Y, Tao J, et al.
Combining brain—computer interface and virtual reality
for rehabilitation in neurological diseases: A narrative
review. Annals of Physical and Rehabilitation
Medicine 2020; 64(1): 101404.
https://doi.org/10.1016/j.rehab.2020.03.015

3. World Health Organization (WHO). World report on
disability 2011 [cited 2021 Jun 3]. Available from:
https://www.who.int/disabilities/world_report/2011/rep
ort.pdf

4. Domingo MC. An overview of the Internet of
Things for people with disabilities. Journal of Network
and Computer Applications 2012;35(2):584-96.
https://doi.org/10.1016/j.jnca.2011.10.015

5. Caro K, Tentori M, Martinez-Garcia Al, Zavala-
Ibarra 1. FroggyBobby: An exergame to support
children with motor problems practicing motor
coordination exercises during therapeutic interventions.
Computers in Human Behavior 2015; 71. 479-98.
https://doi.org/10.1016/j.chb.2015.05.055

6. Gabriele W, Renate S. Work loss following stroke.
Disability and Rehabilitation. 2009;31(18):1487-93.
https://doi.org/10.1080/09638280802621432

7. Kleim JA, Jones TA, Schallert T. Motor enrichment
and the induction of plasticity before or after brain
injury.  Neurochem Res  2003;28(11):1757-69.
doi: 10.1023/a:1026025408742

8. Yim J, Graham TN. Using games to increase
exercise motivation. Proceedings of the 2007
Conference On Future Play; 2007 Nov 14; New York:
Association for Computing Machinery; 2007. p. 166-
73. https://doi.org/10.1145/1328202.1328232

9. Prw Bettger J, Resnik LJ. Telerehabilitation in the
age of COVID-19: an opportunity for learning health
system research. Phys Ther 2020;100(11):1913-6.
doi: 10.1093/ptj/pzaal51l

10. 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]

eSS (Salen lacy yoi pbsil g (I Slopy e
O3S a8LSl iz 03438] Cuuably cou I eolaiwl WS o Jos
ol yelateds p)LST A paal 4 (SIS cladig 8l
Canbly Sie jlodlinul 35 9 8,575k ladie colis

Ceadl S g pane slaygile 4 5l Bl jehaieds (gibre
Sonl (5§ CusBly (pgi (5)9ld il edlatul piomen
sy oo dy YUl 51 (S 5 Jalas bapome S S

11. Altanis G, Boloudakis M, Retalis S, Nikou N.
Children with motor impairments play a Kinect
learning game: first findings from a pilot case in an
authentic classroom environment. Interaction Design
and Architecture(s) Journal 2013;19:91-104.

12. Kitsunezaki N, Adachi E, Masuda T, Mizusawa JI.
KINECT applications for the physical rehabilitation.
International Symposium on Medical Measurements
and Applications (MeMeA); 2013 May 4-5; Gatineau,
QC, Canada: IEEE; 2013. p. 294-9.
doi: 10.1109/MeMeA.2013.6549755

13. Pedraza-Hueso M, Martin-Calzon S, Diaz-Pernas
FJ, Martinez-Zarzuela M. Rehabilitation using kinect-
based games and virtual reality. Procedia Computer
Science 2015;75:161-8.
https://doi.org/10.1016/j.procs.2015.12.233

14. Zhang Z. Microsoft kinect sensor and its effect.
IEEE MultiMedia 2012;19(2):4-10.
doi: 10.1109/MMUL.2012.24

15. Wang P, Kreutzer IA, Bjarnemo R, Davies RC. A
Web-based cost-effective training tool with possible
application to brain injury rehabilitation. Comput
Methods  Programs Biomed 2004;74(3):235-43.
doi: 10.1016/j.cmpb.2003.08.001

16. Chang YJ, Han WY, Tsai YC. A Kinect-based
upper limb rehabilitation system to assist people with
cerebral palsy. Res Dev Disabil 2013;34(11):3654-9.
doi: 10.1016/j.ridd.2013.08.021

17. Mubin O, Alnajjar F, Al Mahmud A, Jishtu N,
Alsinglawi B. Exploring serious games for stroke
rehabilitation: A scoping review. Disability and
Rehabilitation:  Assistive ~ Technology  2020:1
https://doi.org/10.1080/17483107.2020.1768309

18. Shahmoradi L, Almasi S, Ahmadi H, Bashiri A,
Azadi T, Mirbagherie A, et al. Virtual reality games for
rehabilitation of upper extremities in stroke patients.
Journal of Bodywork and Movement Therapies
2021;26:113-22.
https://doi.org/10.1016/j.jbmt.2020.10.006

19. Chang Q, Xiong Z. Vision-aware target recognition
toward autonomous robot by Kinect sensors. Signal
Processing: Image Communication. 2020;84:115810.
https://doi.org/10.1016/j.image.2020.115810

20. Oudah M, Al-Naji A, Chahl J. Elderly Care Based
on Hand Gestures Using Kinect Sensor. Computers
2021;10(1):5.
https://doi.org/10.3390/computers10010005

Journal of Health and Biomedical Informatics 2021; 8(1): 94-104 V¥


http://dx.doi.org/10.15406/ipmrj.2020.05.00237
https://doi.org/10.1016/j.rehab.2020.03.015
https://doi.org/10.1016/j.jnca.2011.10.015
https://doi.org/10.1016/j.chb.2015.05.055
https://doi.org/10.1080/09638280802621432
https://doi.org/10.1023/a:1026025408742
https://doi.org/10.1145/1328202.1328232
https://doi.org/10.1093/ptj/pzaa151
https://doi.org/10.1109/MeMeA.2013.6549755
https://doi.org/10.1016/j.procs.2015.12.233
https://doi.org/10.1109/MMUL.2012.24
https://doi.org/10.1016/j.cmpb.2003.08.001
https://doi.org/10.1016/j.ridd.2013.08.021
https://doi.org/10.1080/17483107.2020.1768309
https://doi.org/10.1016/j.jbmt.2020.10.006
https://doi.org/10.1016/j.image.2020.115810
https://doi.org/10.3390/computers10010005
http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

RULS PR TS

Ollont 593 8l 31 (Mi5les 5132 (55L umo (5 Lwvodly

21. Gonzalez RC, Woods RE. Digital Image
Processing. 3rd ed. United States: Prentice-Hall, Inc.;
2002.

22. Chang YJ, Chen SF, Huang JD. A Kinect-based
system for physical rehabilitation: A pilot study for
young adults with motor disabilities. Res Dev Disabil
2011;32(6):2566-70. doi: 10.1016/j.ridd.2011.07.002
23. Tannous H, Istrate D, Tho MH, Dao TT. Feasibility
study of a serious game based on Kinect system for
functional rehabilitation of the lower limbs. European
Research in Telemedicine/La Recherche Européenne
en Télémédecine. 2016;5(3):97-104.
https://doi.org/10.1016/j.eurtel.2016.05.004

24. Su CJ, Chiang CY, Huang JY. Kinect-enabled

home-based rehabilitation system using Dynamic Time
Warping and fuzzy logic. Applied Soft Computing
2014;22:652-66.
https://doi.org/10.1016/j.as0c.2014.04.020

25. Zhou H, Hu H. Human motion tracking for
rehabilitation—A  surwey. Biomedical  Signal
Processing and Control 2008;3(1):1-18.
https://doi.org/10.1016/j.bspc.2007.09.001

26. Helten T, Muller M, Seidel HP, Theobalt C. Real-
time body tracking with one depth camera and inertial
sensors. IEEE International Conference on Computer
Vision; 2013 1-8 Dec; Sydney, NSW, Australia: IEEE;
2013. p. 1105-12. doi: 10.1109/ICCV.2013.141

)y Journal of Health and Biomedical Informatics 2021; 8(1): 94-104


https://doi.org/10.1016/j.ridd.2011.07.002
https://doi.org/10.1016/j.eurtel.2016.05.004
https://doi.org/10.1016/j.asoc.2014.04.020
https://doi.org/10.1016/j.bspc.2007.09.001
https://doi.org/10.1109/ICCV.2013.141
http://jhbmi.ir/article-1-567-fa.html

[ Downloaded from jhbmi.ir on 2025-10-28 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 8(1):94-104

Design and Implementation of an Exergame Using Image Processing Techniques
for Telerehabilitation of Patients with Physical Disabilities

Parvin Alireza', Nasri Mehdi**, Eslami Majid®

* Received: 2 Mar 2021 * Accepted: 25 May 2021

Introduction: In recent years, due to physical problems of patients or restrictions on social
interactions in COVID-19 pandemic, telerehabilitation based on virtual reality (VR) attracted the
attention of many researchers.

Method: In this applied research, a Kinect sensor and an image processing software were used to
design and implement a motion simulator for rehabilitation of patients with physical problems in
upper or lower limb. To do this, the patient was supposed to touch or catch moving objects such as a
bee. The movement of objects was based on physician’s decision and while comparing patients’
movements with reference ones in the designed system, the patient was encouraged to correct his/her
movements to finally be able to do them in the desired manner. In the designed system, it is possible
to monitor the patient” movements outside the clinical environment and based on telerehabilitation.
Results: The efficiency of the designed system in patients with physical disabilities was investigated
based on quantitative analysis (via motion charts) and qualitative analysis (through questionnaire).
Conclusion: The results showed the high efficiency of this system in analysis of patients’
movements (through comparing it with reference ones), and the possibility to practically use it in
rehabilitation centers especially in recent situation of covid-19 pandemic
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