(oM 3)5bs) Wl s S 32 f,l.c olasls S 3l j 03SuislS alxo i
QE-Y -V VA7 Sl 5 (poun 7 oplouds V) 093

2890 2wl (5039 40 PN S AW b y )5
&bo

-

Yosl)duzxo ydghs yiSd F Lo )aol e )35 M HLs) LS

oS> et PR RGPS

S it Ohle oy RL cudlig i s Dbl (5)5le 5 S slae s on e S S 1B 5 ) it A e iy
o sl 50 5 G Ll axils (6Kt e i S50 4 Cilig — Bl e e s S K el
.,\.A.:L'd» e 035 53 s f,bjfm.) L;Lass\i.:.,i 6&;4,...)[5 ol
dEEE Springer alex 3l joxe ode ol o e Gk ol as cl o ,e ol addlas Lol ragn tipws B,
¢\>,_'.l YoNTL ¥ere gla Jlo 0 Sid 5 Magiran [l .6 Sledlbl @t.e L s Pubmed Science Direct (Elsevier)
wearable and” ; “body area sensor network” & s e 3lsaS 31 Sk WIS e o2 e Gl ol as S
(Shed s 5 Guls S e S O gmen elaellsads 51 b C’t” 3 == sl 5 “implantable body sensor
A eslal
Bl Cands LSS Sl sl bl nl S Ale DL e sla el (il Oy 6 S laasis il tlaasdly
s Ol gy chlitee Sl e 05 o S SlaasSied il ¢l 51 ol b ol Gl dien 33 (Solas wu:};;;:jst
Olf e oomen 38 IS Lo d 5 (JFsde Slagsilon O5miS oL s 5dS slacs oz ciuls danudly 58 (5 slag o e i oI (K35 p ke eails
S e (2 S SASE g e e ol (5 amed 53 (S35 0555 53 e (2 S S Slaasld il S ole
'W\SE‘QV””@J&&L&@’@M}? Email :
Olslass bl uia,\—ﬂ 5 S kS 3 s 305 ot el s 5 SE IU S K sls a5 Sl enlinal 15 S ot aa.safaei@modares.ac.ir
oo O 5 bl 4 SeS OUT (5 a5 5l G 5 sl iy Jb 53 55 @ 5y L5 H 5SSl sl e o

el Olo s

A;?L? r.iy& U':"iL! ‘J&ZSjJJ.rZﬁ L;LA;M} nJ.LJ{.A.?LgLAASMZ 1‘5-&:15 6\# ej‘}

Ol O« pste a5 o200 (Kb ke 0 a8l (S Slopiil 03,8 ( (S SSlo sl A1 ol )8
Ol (Ol g5 e g5 o825 (S ke aaSils ¢ (St Silay sl 05,5 Slsleal |

Ot 0L Ol (S ok ol8tils ( (Kbl oISl (D S|y s 05,8 Sbsbial 7

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]



https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

S S S ek slas )l

Cotlid 5 ey Wlie ol 20 5 G Ll (g5 0 518 L
Gl Dl 035 3 e (2 SN S glaasls glas S
Sl Drse Gl S (5 xS (5 el L3 355 S w4 &S

3L e 0SS

WP W9

S sl o dld s (gH 0 JKS a ol (o dlis

CHld o o Sl S e sh5e 3 Lol Shass
SOl el catle o3 L3 S a5,
Springer <PubMed Central ¢Science Direct (Elsevier) JJI -
o30S 5l smie= (gl s S sz YoVO JLo GIEEE
“wearable and implantable sensors” “Body area sensor network”
Skl 6@&L > “wireless body area sensor network”
300 o g S S sla S sla o315 5 s S
3 St S Gl 08 w0l e 5 S ls Sl
Fob A eslinal e U leall b3 i lp (G 3
e s 3 YNNE Yooy Tl Sl S e s 1 Ve il
Sl 4 a5 L talanle 5 pdeee VY40 U VYAL Jle 5 )l
Ao Yl A Fob olssde 4 e oYl 5L
Sl Ll 5l Sl LT Lasl sl bl s 03 L
e gl Ll o OV e plad G0 pdp e tees (VL
o S gl Al Lol S S s, sla el dlie Jels
LoaS ey allas N a o sline el 5l Vs 55005 8 5
S ey 95l andllae 4 Allis YO g el 5 (o5l SOVl Ll
53 Ks 2ol andlae 1 asd s ) Lol e plas o5 SVl
b SV ples OF I 4 (uitls o SVl 0S4y 2
(o Cd O3l eslanad b e LS o= alls 31 LS e
A e el s an S el SV nl s, 2l 2L
Do o § 5 ey h P S SVl den LS Cd 55l
S S A sanns 5 308 35 3 ssls S
T~ lasloae il ai j 4y asllas s (g antls s
el 03 55 b b 03 ol 5 035 (1SS canlan 5l Ve
alas 3l cling antls s (g andlas SO LSS 4 oS Slallas
335 o fwd 3 LaQTQ;arLoJ oS SVl pioeen LU asldS LS

mésw\oéfw_‘fwwbw‘)é.\J.X.ZC)L;-A.JUQ.AJ‘J:;

o

4000

sl s s s obls)l 5 cledbl (g5t ol
WIS Gl axr s BB (6,5 LS elenrl el (s3las
s Sdgy s o35 > Dledbl (5,5l 5 anw s L (V)
a el 03l GBI ey 5 il Sledst bl a5 acke
Sl S 0dd 35 sbeaSd 03 55 ol glacd iy o dle
S SaaSd ann 5 b eSSl s S S ) b
JAS (e 2 S gaaSid 5l ()l 03 S Joged 5 S
ol sl at by Ol OLESB Las 5 15 51310 L
O (’K‘“ﬂ sl UGl S K el ¢ 3le
ol Wl s aS s Oledl Olg e cpemen (M35l
e 33 5y oSl — il St il sl |y s slaely
Lsolen #5853 i Sasn S5 IS sk 4 ol sl
Slaal 51 SV Sos b gulew UISL pSasys plulis
a3 glabl elal o S K laaslis 5l eslizal Lol
Yoo Jle s il mlpr s Jle 0 VLl sl led
L3l glanels o ddli sl 31wy dal g 8 Ol Ve 4 L&
9o ol 5l e g i a8l e Sldged 5 e Dleus
Olal 1 amalor il S35l Gy S et (6 anm s
() dtes o3lizal 350 5 amale Jgame 3131 Gl rman cazt L

Sl R S Bl e G S el
B Soon 8S sl S il e 05Real S5
35 Od S Al e b S opl 50l (5,108 O Ciliss
ol S S pl 5l plaS e L wdlS L ekt
S S S S b il 5L e o s sl ol
15 15 a5 Gl e (13 ses 5 eSS ei bl
(O)daky s | Olasl Cgnds b 5 Slales| Wil e Lo
LLilons g odiS Salen o f KL (o Gy Sm a3
5 B G5 B gLl stiSSalan o S 4SS 0 Ll 0
LIS Jl )l S gt 555 0e 0 S conl 3315, Ol5 o j2den
5 Sl e Silepalp sk w1 Gl (5550
(Y 58)3015 0dge p mms (S e

e mal iz 53 e 5 2 S len oS 4 ar s L
el S (055 53 syt bl Qij:ﬁ.ajl sl sl

Glr o 2 S S el plpl Co s e e @

740

A7 Sisuwl 9 cpoue V) 0093 (woodiw 3)5ls) Ol Mg S o la}.l.c ol (S8 jal puy 03Suisls alxo


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

Ol)mﬁdu)lﬁ)j

S oMbl L 0L (555 p sk al sla S Sl 1S a
—edd sl sla S Sl eSS e il ) Sl odle
sl 4 Sl ol Jlsl by (Ao K o5 ol axalS
5 AS e Sl 1 Sl Sl el &5 ol oKDl
Sl Olageas (Uas o bl 1 (’)N <L Clz“ sla 35l
V)35 S e 3l 5 3 il 5 Oleys (6,80 S
bl by a3 el plnil Dlalllas 4 4 5 L
G by S S slae S a5 il Oledl Ulg e G S
SLS Sl sl bl cdigls sdge | 0L g sla 2l 2l
530k S el s 35 len 5 L Cans
(sl plaze K azes ¥ byl Al o 2l sla 2ol
SEl0n Sl e @Sl Gl &8 (K555 sl S
ol S 52308 5 280052 5Lad Oy sles e 51Ok o= b J s s
L;)j@.? Uy s SO sl K (O L5 e esliza
Gla K5 S, el ls 1) 5,5 0l S8 > 5 b Cilistes glac =
2 0 (Dcslagnolid 1 Bl bl 5 fae 5550
Cosby s iy, o SLib (Jase glos 4 bg e Sledbl )
Goslgar Sk gla Ko Lot Gl e S (6 by &
S5 s e (Sl e pedle S Sl s e
(el sl plulis ol 8 sl (il sl asle
ol SIS e (L slaale adlS s (g e SIS
otz 5o (Al 518 Cansy st sl (b O >
Sl sl K 5 coslite laglen Ul 035 O 0 a5
o S (S Bt b S eslinl s o (o
S S5l 5 sl ol o350 Jsdr 55 axil b am 5 L 553
e Sl Bds Kpd e sl Hase s S by il
Gl S 5,008 s 2 5 il Glagslen Gluaib ) o
il g1 B3 Jader s el 035 O (2l Sl e ot Sb
Masslen b e Shdin —38 b S slas 08

O V)l o 03551 s 150

g oy el e o S S sl et U5 S5
oS b 4 Dl o 5 Hsse Glaasls las o8 iomen
S e sl gl n e SV aalsl 3 3 55 esls o

.J\.lajfw)ﬁ}cjbdiéwjuf.ljf.?_,,\.\ia:b'cmbﬁ_m&
basl

Solare (B 31 aile bl sanllan 51 ol (slaasily
S it s (G o (2 Sl S S o ses
Gt 58 (O S g S s (o 2 S0
S eSS (Shn oim 3 e 2 Sl S
s Sla s 5 s sl (7 (S5 035 03 o (2 SN
S 2 s g s Sloed 55 55 e o S S slaasls
REI Pt I SN PN PN

S DI s e o G S S egee (solens
Bl e SBLS) e ¥ sl

B R IR S S s Sl s
e K Ol Sblsl sl 4 0555 Sl a0 plal lbls )|
AEb e Bl e pl 53 G S 4 Sl o 8 5 e o
@i Ol DLl gt S (6laSld Ole SbLi| Y e
Saelans 5 ool o S o Slblil o, Lal o ) a8 ol Lo
&) K3l p Dbl 4 by e O e 3yls PDA L3 51 s
ﬁ@@%\&k;‘wdua@é&u&\)>6w1
BER DIy s lea_,« Rl os esls O o K sd e e
Gy ol axsls S (sensor node) K> slae S o e
(coordinator node)eiS Kalas o S ol jor a5 Oy 15 L O
K slas S gl ol ¥ e s Lledd WBly e cnl
&)ﬂ@# LoS cnl s dlslodasKialen o 5 w0 1) 355 (glaesls
3,05 e Jll (sink node)wl ol 4 1y LOT (2505 5 5 Wesls
Sl 5 Gk 3l aly ooyl Waosls 3l s 5 ey O a5

@313 0L o b 53 IS 53 (Vssd e Lyl Sleys 5810 4 22

I 300 (0axbow § (TIPS SlayTms g Oylals Sslas)lany Sxivamb =1 Josa

wobon g eyl 5P el Solew Al B
(3 o) S )adS 558 laode 125 GlaS e (Gl g/ 1dlS SO (o S olSaun) 5 sL23 Y ol

VA7 sidwl 9 cyaae V) 0093 (weds 3)5bs) s Kb 3y e sle olisls (S sl jy 0a8iuls alxe

747


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

w0 Sy slash slas )l

(3l s o Kem)OUS ) S (g 5

(38 s Sla Sem) U8 0518 s s

ECG C,«vﬁw—)ﬂ A);}}ﬂ«r‘ﬁﬁ})g}jﬁl

(Sdeds o/ slS

sl Kem) s o3 U5 p ECG 055, o3 0L o

s oS!

el o)l S g«%ﬂ

(Sl 0 S olSans BCG o

S Sl S )0 g S oDl 8 gla 0L
(Ll (g e 3l o

(3 s sla ) s nly 53 el
doe b SIS e S e e
(2 s gla K)o
(23 sy b K)ol sla ol

s S Sl 55 518 oIS san 0 3
(228

(04 035 o Semm)is 043 oS

J"‘:‘;f 6[.&){...})@1.“:3 «QM ‘d’:')J'S ‘Q’:'é) ab
(el ECG

DSt Ll mlas (ECG (0 g5t 5lid o3 0L 5
o g /23S gl K O gl

(Shed s gl K)ok glos

e Pl S ) e I Ly IO cubs

) (Ol g cA) oDl 55

(Lgdss
OS5l
o Jes 5 am Ol RL

Sse bl

(P PS

O (YD)l LIS 8 5 0 D 5 DS >
El O e Rk sl S sl 55 BCG gladtS
o 3 s oS

Sl S Jilee 5 (SO s S (IS0 6Ll
S S ST sy A3l o (S5 8 SIS (S o510
U S o3l S5 i 6 3,8 0 L3 S S
SWs cde a4 8 GladlSw o s Jle Ol e 4 odls dal
el g Dl 3 501 (5 S 3 s OSs Cgy ha is
RT 750wl ilses zlsal 51 nazs ECG 5 sladlSe
G5 K sl zlel ) G5 o S wiL o P QRS
sl O (e JBe Dl il 53 0 () 2 L )
S Jodn 5 Cosly S 6L (555 0 525 5 0213, 3 R - 5
OV o ol

FB 5 e 3050 51 SO 555 S elad i ules @
o3l gl O Lol Gl Gla S (5 anw s 3 ax s
@ ok glass xSl 5 b S 1L (S5 5 sle S )
OB ASoslizul .5 4in S 3w 4y oie 45 S eslizal O
Lo s S0l Sty Sl e 4 wlse 5 5 S b S
s 6l Lal g5 e eslizal ) ey (5305 5 55T Ll
et olad 53 O L s Sl Al o G35 sl (55 o5l
00355 dial 5zl SAlS La g S5l oy 3o oyt e 53 ekl

St (F 53 o el (S sl K s e
Sl Sl o el (i (S il ity

gl 3 eslinad b as a5l YU Jads 55 a5 sk Oles
5,5 J xS |y cilites s low 015 o (6 5w e Cilises
DA op a5 B sledlam (I sl slan Jle Ol g«
OB s Sl by cdl e Ol pelsr s elS e
LS Wil 8 slagsslen sl (ST Kl e I3 0L e
IS 155 o8 Gl 23S 5 Jdedi g sla S sk
Slapadly 55 Glaslis 015 oo osline sla S Sl oslinal b 3 S
4 Cad 5 s glebd Jme A D el s e S
b5 gty (nl 51 050 p Bl 58 468 8 Blass
Aisder plold dadgr Sdds GO b4 plagiens
b K by Llg o S col Sple Pl S culs
G o G 5 GRS Sl S 0350 B8 dad s
@22 Sl ol Ll ulle Olley o B G rae 5 o g
et Al e pslie (L Ja8 el Llods ol > oS
SPdns e e gla S 5l eslinal b Olg e
Ok sles polde (il Jsde Oblas 55 women 55 (1L 1, oLl
b oS ol Sy sl Camal Sl el slaanls
O3S b 1 w2l nl 015 e 2la S
S s 0 SN e 2 G S 5 s sk
QLS 3 a5 355m Sll3 Slosn Al Sloysmadbe
Ok S bR lin O Omer g sse cal Ol A
ol eled Sl Olabl (55155 LS (S es10l sl
S5U rals las ol s 5l sl JESK e SV el s S

7aY

\WWA7 Sl 9 (poue V) 0993 (wodws 3)9ls) Ol ps S0 9 e ole olisls (S jol p 0 3Susls alxo


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

"

Ol)mﬁdu)lﬁ)j

Sl Sl eslizad L (W)Wl e Jlsl Salstloe ¢ 23l e Jomn
el Sloys Slasenal Ll o 535 ol 51 Sy ol @ﬂ@?
Sl S5 At slaniann ool pls Ll Jlesl 5 3Ll 1
S EBle a3 ol Sl el (G K slaass
S e 3 o Bl Sl 5 e Slaolen 4 D Ole
6oL sl 1 g S 4t S iS o g U (A Jos
O Sy 3l Sledbl lae 8 ol i ol LSKas K slae [
L (VS s ngjcv,- (in-body)ss 05,5 L 5 (on-body)
L Sl GbdiSw 5 Sl wdle dus el ol IS b
5ol asl by SaS s ST 63,5555k Ll 53 5 Al ekge
Ol sas oy 51 G5l Glas )8 = (V05505 oo pee 5,3
OpaSok s p-vj Dl 55 e ulis 4 Dts Obslany ¢ 3 OlLes Ak
Oblen Glssl @l b S laaslis [Sos 5,8 L e
3131 s Laclas plosil 55 0013 S 1 ¢ 1550 ol s L
s a0l po oS cl gl B i Ols b Gl el Ol
Sl 355 6 A, e 3 LUl U s e SaS eis ]
st (55, Shas Cudsdome 4 e 45 |y el b (solan candly S
e B S e SaS sl a1 3] s 4 3does o
sl sla 1 obs Olgls asn [ has HSCs 4Dl 3
R e C e e P
OVLLsL 1 A8 oo Sles Dlizal 5 035 ale 50 IS0
S e 35 IS o o Sl e S slae S 51 eslinud
(biofeedback) i Ll e A3l o 555 a4 lgosls
Gl S ol (S5 S slaasld slas )8 51 K (S
55 04 Sy g oedkd el 5 Ok D o el allS s
oS e sl S il Lo Ses 5 L), 51 > Rl Gl
RUR v | W R WLuB0bls Gl s Ll s
(EMG)p! 8 5005 2SI 05555 of O slos LT e Ol e
(Ve & 5 (ECG)¢\J§ﬁ>)L<),;<J\
53 et ot B S (sl gl s aalllas 4l Ly
e SaaSE i e o (5 53 53 1 (S S 05
(Wearable wireless body area network) jai s S o
Shdn LI AT L K lae S daaSl 5l g cnl 5o oS
Sdnss ISt L S K 08 a K 4 LSS

=

CS 5 plerl 058 Jam o3 (el ile 4l s, slac s
oslizal ol glass S5l as Ll S (gl o 6,8 o 5l 3 05 S
o se Lans Sl ales a3 L3 EMG (GSR asle ais
305 JLid pl oS b e 6 Se3ll W 5 ol bl 5l
Coeal S la S anw g 3 les (5 i 53 Lasy Sl
ol 45 555 e el b S 51 GSR o Jls Olgis 4 s 03
S b el 3 el Sl AU LS S ol ses Oy Sl ake
Al o 0 Sl BLE () a8 558 e el 5 5 S 5 Ls SIEMG
J= el ol sl el e fK;A syl slaslis co
oy o Adlel )50 sla K 53 3,15 slajlis 515U edllis
Ol o5 gle K anw i (5 0ld e >

G XS e i 35 0k S &S by o Sl 0
S35t Lis St S e 13 o S5 s 50 s e
s S oSl 5 3l o slite SalS a2 |y oslie) I s
Ry it T JE P RUTRWACI *p (Mg
Ssbas el Jsene I 5l osline g5 2SKIL 5 s
AN Ed b s e i o Sl - a s Sl IS
e ol e sl LS e 1 T e IS
)35 Bl Lags 1 So310 sl 650l (slast 03 sdome L o

LSt ol 2,08 (G S (SaaSd (6 wnm 5 5k 4
3ﬁsxm~aﬁj\ﬁwgbtsd°5?}-‘@b

(& .o c]a..ﬂ 5o s S slas ol (L
St sl 8

5 8le slaasa bl a a5 L (S glas s o
S el 5l eslinal 4 5L (5500 melx 5o 51 sl
S anddS o a3 el Sl Sy s GRb ke 4 S
5,08 4 (Telemedicine) 53 o, 51 Sép 558 0 b
5 Sl Gl e 4 e laesls Gl g el (5,58
GBI 35 oly 31 25sel 5 Oleys (aseds (il Sleds gl
L Sbew 3 @dlye Slads ) Jss ol 31 S ()53 5 e
533 ol 5l bl 5P eSS (el St Sl sl
5 e Slapieem 5 (S S Ol plale 25l s
Lot ol el G S (laasls 55 ol 51 0L 6 o3>
L by Sledbl s S Sl IS o 4SS S gl
S a6, b a L Al 1L OWe Sl e

VA7 sidwl 9 cyaae V) 0093 (weds 3)5bs) s Kb 3y e sle olisls (S sl jy 0a8iuls alxe

7aA


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

S S s slasid slas )l

Glaasd IS sla (S 5s 51 asls o,lal Sole 5 o gast o >
(2 Ol (Baan S35 Al sl @ OlS e Sl S
G Sy gy llanl 5 (gl el (g Sl Oloy calasl>
‘wuwjégfﬁ@,;ﬁ.m,rms;wubmuc,;\}
o o Gl R by s aes SO e
S B S e gl S S gle S b ilens
3 50 sbem e S [aeb A3l s wie opl 5 ge Slal
Ll sl Soll Oladl ol Jls 53 ods axslS gl | L8 S
(V)AL o (slr 5131 (s i slacmlom 5 wlsn 5
Sl K e A s 53 e g 0L el I S
g b cabaasis 5l eds dlos slagely 4 01l Olbl
Gl 5 S 0 S 1) 0L Gl e bl oS«
Ll DOl o ot & 355 e plasil DIl el
Ay w3, 1 Olaebl S 53 B v Oleys 5 Cilig s o5 02
CoiS S35 p peites sb 4 aSd Olaebl C B s S b
s 4l S I S 3 s 508 e il e ol
S e el S e i | Sl S5 S (solist; LasiiS pds
T Olaabl B 5 g (sl 2 (g2 date sl 255 s 550 (55
slaglasls 51 LSS58 655 Gare o e (YO Y V) Lles S
G 5L s b S 4ol a5 bl e 55 a5 OLLS
o osb s s 50 0 8 (5L cpl pledl Gas 4 dites ans
SalS 53 e ax e (e b el JESl 5 5550 o Sl
Sl sbas b sla s 5l S s (555 G s o
S S laaSs oTees 8 5 pleas! Sl (V) e o
Gla st 31T 5 e 355550 55 5 Sleys slagion L
3 Sl Slapin o ST ol ol 2als sl e s
Bt Sleod Slapaal b osd o cor e S S el

-
&L&?))ﬂ)gfw‘w@%)uiy@jsb‘
rLu” )‘ .LpJJ‘N' JJJ;- aS ol (CVD)k}:ﬁj}GJ 6.&5 ‘_;Lh‘_;‘)l.ﬁ.:‘d
Sl olsle 18 4l 01, oo il e Jler as S e
G Lpd e Mae Cols ol 4 LB Osdee Yo LY il

W L;JzkgL@i)L«ﬁlf;il:»co\f sl 3l s s Yo J:il:,o)jlg

s ol sl Wl e B Ol e STl b e
S bpolis ool gl 0 olis S 358 edlinal LIS
i Sl S S R s i ool Gl el
VAV 5t n o3lial 53 s edave 355150 5 208 Condy 035
o S il ol Jols Gl Sl S sl
L1310 5 codi3ls y Sadnls o g bS] iy sl
SleMbl s ol s glaesls gl nal gl plaan ;S
sse Sl Bl AU Gk sl e S 51 e 6»1@?.'
Slptas) sl 5y ((Sip 5L SeS Glagiann) S
3SR s S e fen (V)8 o Il Gl 4 b5 0
23,8 o s Sl O e Gsline B slaca b b
JUS G 035013 0 6l L o (K352 s e sene b
3o s aolS &)}Y@? Ol 4 gl 5y 51 b5
S s 1S s 5l 03 g5 S o ] Lsesls 0.60S
Ll o (Implantable wireless body area network) il
et Gl bl 6 Sl gl bass L3 ol &S
Sotd G S i e 438 55 0 s s b S
SR G s sl SIts 4 50 O 58 O 5D eddailS
Jeo 5 8 QU5 (o ol ad (1) sle (55 58 I
SO IS jaseis b S (Yr YL | ol
22 S e s s ol Gl ol S e s
Joen s sl 0l 3 (6,8 6l eds w23lS Slagtn 5 oo
bl bls et Sl g cnl (V) Ns2 e oslinal Jhis e
L Obley S o0 S el () it Sdp p s 4 S
Sl s Sl b5 5T bl G g il o 55
e S8 SOV 55 e (6,55 @ 5 el Jdow 008
b e S LOT Sl eslinal Oleys (5 035 3 23S Slaass
S D (S S IS (o peae aSE B b Sl Ll sl
(VY YIS o e s
sl 5 beossdens o Olg 0 Sy sles! 5
RIS Gl S GaSd g aney 5 558
et Gl 0BGl s S (g5l S s8 5 o (2 Sl g
S A sk 4 (Sl Gla s LL db I L diles 5 L
ol S gl o (Y)W 58 e K laasl
Lim Olaebl LB coel b BLSIE 53 0108 5 Ohles <ol

49

WWA7 Sl 9 (poue V) 0993 (s 3)9by) Wl s S5 32 role ol (S jul puy 03Kkl alxo


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

‘.‘m"_" = ‘. |

Ol)mﬁdu)lﬁ)j

e Obleg bl (bl 5 (S5 kS el 55 sy 4 5 300
b 5 el iy J 5o s w5 LS PSSl st e
el IS b 4ol Ob):mi_g;)\.{.iﬁ;&bkﬁ@&af
b sl S sl g il il g 50 3 31 Kl e S S
GRS w5 ann g B S e S 3 p5 5 Shed s
bl 503 alacs s 5 La il cciliee gl 511 1S 5
(o pa o B Olebl CUB (55 51 ey e 10
T R U POCNJ  UN t M BV C P R
oaee Sobeme (K slas )8 (Bome a dllie pl o

Lods sty St S et b 5 a5 sl M
o S 5 IS 48 Cuils Oledl Ul e A auiS ansl 4 a5
colae o3 Ll sl oz gy sl 2 sla il slols cdls (5 035> 3
by ol iy OSSOl LB slagdies s
53 b 5wy Sl Sl 4 Ol stnl Glasls o

.C,.?'-\JJ.; oM S oo

Lﬁé‘é)”ﬂﬂ
i g9 (s 4l OLL I ise Lol syl
Al e Sd Soleysail an i IV VA0Y (s osled 4 A
u{_-hwla%da)rbu|bw)u¢ffol.<~gb¢~_j'bbd
w).\ﬁg';‘_yjcli_ﬁubygﬂrj_LOaM\JLg)M)lA.LL_w}

.Jﬁ&f‘:)ﬂ)‘)&ij

Glp a3 ks axlpe OpenSL el el O Les
G sl Sl Olg e sShe Oblen ol 5 xS
¢l S sl I O slos b S pl 23S 0, e (o
035 1y Shamaale Cllad 5 OS] LB A o5 0L
aaSs ol Comenl LYVs 1S e 6 S sl S e sl Sl
Ll 3 03 Ju @dle plas s it 1l 5l e300 4 Ol o0
33 syam Gl codle Sleas sBaSall 03 5 W8T 5 cudle
S5 S 5 Cdle s B 03 S My 5 Gl glacaass
SlasaS 5 Cwny 0 GO sl il Sl e il Lgs
Solupal B b 5 il S3l e (St 3 ot g dan s b o
sk S lal O sl Kps o S Sl
g kb SR Sl sl e 4 Sl e o Gl K 5 ey
S B R ilis O Oyzen bag 550 0l Sl 5 253
o215 led 51 Olabsl (S5 5 5 b LUK (6 S50 (sl O
SoalS Glas ol s 5l il Sl SV malS e S
e Al e LIS SoF G O Sl 5 S Ll
Tl a s mhae an G S GlaaSd pses Golens
o)y DDl Jl) shaie 4y ulgs 534S 305 gloges il

S A
b 5y 3 s 5t Su K slaass 5l eslizd

&bo

.

1. Banerjee A, Venkatasubramanian K & Gupta SKS. Challenges of implementing cyber-physical security solutions in body area
networks. Available at: https://pdfs.semanticscholar.org/f913/c5¢0c731c5e3cel85d2edc7ceca3028201 dd.pdf. 2009.

2. Quwaider M & Biswas S. Body posture identification using hidden markov model with a wearable sensor network. Available at:

https://dl.acm.org/citation.cfm?id=1460283.2008.

3. Latré B, Braem B, Moerman I, Blondia C & Demeester P. A survey on wireless body area networks. Wireless Networks 2011;

17(1): 1-18.

4. Qureshi A, Shih E, Fan I, Carlisle J, Brezinski D, Kleinman M, et al. Improving patient care by unshackling telemedicine:

Adaptively aggregating wireless networks to facilitate continuous collaboration. In AMIA Annual Symposium Proceedings

Archive 2010; 2010(1): 662-6.

5. Bangash JI, Abdullah AH, Anisi MH & Khan AW. A survey of routing protocols in wireless body sensor networks. Sensors 2014;

14(1): 1322-57.

VA7 sidwl 9 cyaae V) 0093 (weds 3)5bs) s Kb 3y e sle olisls (S sl jy 0a8iuls alxe


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

P gy "‘

w0 Sy slash slas )l

6. Milenkovi¢ A, Otto C & Jovanov E. Wireless sensor networks for personal health monitoring: Issues and an implementation.
Computer Communications 2006; 29(13-14): 2521-33.

7. Hanson MA, Powell Jr HC, Barth AT, Ringgenberg K, Calhoun BH, Aylor JH, et al. Body area sensor networks: Challenges and
opportunities. Computer 2009; 42(1): 58-65.

8. Yilmaz T, Foster R & Hao Y. Detecting vital signs with wearable wireless sensors. Sensors 2010; 10(12): 10837-62.

9. Harvey P, Woodward B, Datta S & Mulvaney D. Data acquisition in a wireless diabetic and cardiac monitoring system. Available
at: https://www.ncbi.nlm.nih.gov/pubmed/22255009. 2011.

10. Yang G. Body sensor networks. London: Springer; 2006: 40-90.

11. Chan M, Estéve D, Fourniols JY, Escriba C & Campo E. Smart wearable systems: Current status and future challenges.
Artificial Intelligence in Medicine 2012; 56(3): 137-56.

12. Mukhopadhyay SC. Wearable electronics sensors: For safe and healthy living. Available at: http://www.springer.com/gp/
book/9783319181905. 2015.

13. Dittmar A, Meffre R, De Oliveira F, Gehin C & Delhomme G. Wearable medical devices using textile and flexible technologies
for ambulatory monitoring. Available at: https://www.ncbi.nlm.nih.gov/pubmed/17281928.2005.

14. Merrell RC. Concepts of telemedicine consultation. Telemedicine Journal 1998; 4(4): 277-8.

15. Lay-Ekuakille A. Wearable and autonomous biomedical devices and systems for smart environment. London: Springer; 2010:
20-100.

16. Ganapathy K & Ravindra A. Telemedicine in India: The apollo story. Telemed J E Health 2009; 15(6): 576-85.

17. Kim S, Pakzad S, Culler D, Demmel J, Fenves G, Glaser S, et al. Wireless sensor networks for structural health monitoring,
Denmark: In Proceedings of the 4th International Conference on Embedded Networked Sensor Systems, 2006.

18. Aziz O, Lo B, King R, Darzi A & Yang GZ. Pervasive body sensor network: An approach to monitoring the post-operative
surgical patient, USA: Inwearable and Implantable Body Sensor Networks, International Workshop, 2006.

19. Rezayi S & Safaei AA. A systematic review of wearable technologies and their applications in health. Journal of Health and
Biomedical Informatics Medical Informatics Research Center 2016; 3(3): 233-42[Article in Persian].

20. Rezayi S & Safaei AA. A Narrative review of the taxonomy of wearable monitoring technologies in medical applications.
Health Information Management 2017; 14(1): 37-43[ Article in Persian].

21. Otto C, Milenkovic A, Sanders C & Jovanov E. System architecture of a wireless body area sensor network for ubiquitous
health monitoring. Journal of Mobile Multimedia 2006; 1(4): 307-26.

22. Kantoch E, Augustyniak P, Markiewicz M & Prusak D. Monitoring activities of daily living based on wearable wireless body
sensor network. Available at: https://www.ncbi.nlm.nih.gov/pubmed/25570027. 2014.

23. Negra R, Jemili I & Belghith A. Wireless body area networks: Applications and technologies. Procedia Computer Science
2016; 83(1): 1274-81.

24. Andreu-Perez J, Leff DR, Ip HM & Yang GZ. From wearable sensors to smart implants-toward pervasive and personalized
healthcare. IEEE Transactions on Biomedical Engineering 2015; 62(12): 2750-62.

25. Pervez Khan M, Hussain A & Kwak KS. Medical applications of wireless body area networks. International Journal of Digital
Content Technology and its Applications 2009; 3(3): 185-93.

26. Huang X, Shan H & Shen X. On energy efficiency of cooperative communications in wireless body area network, Mexico: In
Wireless Communications and Networking Conference (WCNC) IEEE, 2011.

27. Yuce MR. Implementation of wireless body area networks for healthcare systems. Sensors and Actuators A: Physical 2010;
162(1): 116-29.

Y-\ \WWA7 Sl 9 (poue V) 0993 (wodws 3)9ls) Ol ps S0 9 e ole olisls (S jol p 0 3Susls alxo


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

Ol)uﬂmﬁdu)lﬁ)j

28. Al Ameen M & Kwak KS. Social issues in wireless sensor networks with healthcare perspective. Available at: http://citeseerx.
ist.psu.edu/viewdoc/summary?doi=10.1.1.172.5467. 2008.

29. Eskandari E, Safaeei AA & Haghjoo M. Memo, a new approach to mobile data management. Available at: http://ieeexplore.
ieee.org/document/1684368/. 20006.

WAZ Ssuwl 9 cyoue V) 0093 (oM 3)5s) Ol s Kb s f}J“: ol S8k jal puy 03Suisls alxo Y-Y


https://payavard.tums.ac.ir/article-1-6440-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

szigle]

w0 Sy slash slas )l

The Usages of Body Sensor Networks: A Literature Review

Rezayi Sorayya' (M.S.) - Safaei Ali Asghar’ (Ph.D.) - Mohammadzadeh
Nilofar® (Ph.D.)

1 Master of Science in Medical Informatics, Medical Informatics Department, School of Medical Sciences, Tarbiat Modares
University, Tehran, Iran

2 Assistant Professor, Medical Informatics Department, School of Medical Sciences, Tarbiat Modares University, Tehran, Iran

3 Assistant Professor, Health Information Management Department, School of Allied Medical Sciences, Tehran University of
Medical Sciences, Tehran, Iran

Abstraect

Background and Aim: Nowadays, one of the most important areas of application
of information technology in the health sector is monitoring patients' condition.
Recently utilization of body area sensor networks in healthcare had significant
advances. The purpose of this article is to examine the applications of wireless
health sensor networks in the field of health.

Materials and Methods: This study was a review study which was done by
searching in reliable scientific sources such as Pubmed, IEEE, Science Direct,
Springer and other Persian information sources like Magiran and Sid between years
2000 - 2016. In order to search English sources, keywords such as “Wearable and
implantable body sensors” “Body area sensor network”, and in order to search in
Persian sources, keywords such as “implantable and wearable network nodes”,
were used.

Results: The tasks of the body sensor networks are to monitor the important
parameters of the body, which are vital signs of health and illness. Additionally,
various types of sensor networks can control various illnesses, for example, heart
disease, neoplasms, diabetes, kidney disease, Parkinson's disease, infectious
diseases, and so on. Also a variety of wireless body sensor networks in the medical
field are divided into two main categories: the wearable wireless body area networks
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technologies are improving, and their development aims to help patients, doctors
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