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Abstract

The concept of Emergency Medical Service is ‘providing pre-hospital and in-hospital services’ that includes
a wide range of related activities in interaction between hospitals and emergency centers. The best approach
to improve EMS-process is, creating an infrastructure that supports coordination, cooperation and data
sharing between the organizations that involve this process. On the other hand Cloud computing technology
makes it possible to delivering a huge amount of storage space and processing power to organizations on
demand. Of course one of these organizations is healthcare companies. In this paper we have proposed a
service oriented architecture based on cloud computing that manages patient’s information in a distributed
and available platform. The proposed architecture allows users to access patient’s information in form of
IHE standard format. It supports medical evaluation and proper ambulance selection by an intelligent
module. Ambulances save patients information in shared storage space by means of WSN and cloud
connection. With this architecture we can remove the gap between the patient and the doctor.

Keywords: Emergency Medical Service, Cloud computing, WSN

ouS

Jolds o5 el Sl loy 03950 5 Slwlony Gy Sloyd Slemgr 05 o012 psrio &2 (EMS) ol sl (loyo Slons
Sl )8 Sente sl SRl oy - wdl oo Ll Lo g el sl SSThe e Jolad 5o 0055 5 atsly (Slatled 5l (g s gacme

5 0,90 Sledbsl (5,105 STeil 4 5 (Soles 5 o) Ken 5l Sty Iy colopy SO obnl oudlsyl Gleys Oleas

J}.‘.M.A 5.4\.'..%3)5 =)


mailto:tofighi@healtheconomics.ir
mailto:tofighi@healtheconomics.ir
mailto:hamednickravesh@yahoo.com
mailto:hamednickravesh@yahoo.com
https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUR SV RLFSIEIA LG N SUWE R IPY W JV- JL g SWE
&

S, i
Sl B sty

o S ol 035 olmal |, ISl ol & 5] 310 S50 53 Sty (sm sl (Sloys Slass 2l 5 28 slesleste
Sb 0 wgd eols Lilejle ¢ o)l p,15 4 (ON-demand delivery) Lols oolul 5 ojle o psd slad 5 (o3lsp &,a8 5l ol
e 2 dxg LB 615 g 5slone S Alio cnl yo Cenl Dl 059> gl 51 (S a5 4l (SUsS (sl 039> 5 malio
o a8y g lpatws ooliinl ly polo diien g odd @je o Sy |, Lo Sledbl a5 al sl gl Gl
o Sledbl 4 b saas ojllile 5 4 oo slpiin "ol slie p EMS" (6 )lars i Co pan g 6l (65 LsS
bl g Sap byl 5l aS aneign Jasle SO 5l eoliiuwl b g anil atsls pwyiws THE o)lailbinl oo b cadl gl oS
s Ll 5 ey SR (sl 4 31 olital b 5 Lyl iy s 5k 4 S iy canlin Vo]
Ol &5 slad Gl oo g)lene cpl 5l eslaiul b oS pe 038 Syt g3l 0pmd lad jo 1) Jlen el glas,sS

0,5 5 JelS eogmtr 9 Loy (L ploy B Sl 4 5Ls abasd Sl jlew g Koy

(o) )iw 6[@ c\.i.,.....o ‘ LS)'.“ u*’)‘%’ ‘ Gﬂjl‘)")j\ @La)o Slevs ‘5..\4.15 6&03‘3

doddo —)

& T ol 3l e &5 gl B ui¥geel cslyspo o ) (ilite slo cdlad Jols (ol sl (Sloys oo
[Vl Sop b (SadSTL ¢ o poe dlg oo Sloss ol a5 il 4

Slemgp JUS 50 ilome g e slul (EMS) slygl (Sih lemagrm sgm 51 llia cl o Lo jekaia
8 ol opin plail plislons 5 liyg) i By o 4T Sl Gy 0558 5 Hslens ey oo
Slont st @3gne Jlail g (guil 5l Slons prlas sl&5] g i jlony @ Jlan inpe il 5 censlin iV gl ol
5 Sooles sbml gl sy e b Rl plislen g Guiliysl S e Ol (Saler 5 o) See o ol LS w05l (e
slaiel 15 e Jailial &30 4 sl SN sl s lows 5 dlsysl 3550 oo lons e (658 ST 281 &) il s Ko
abazd) I jlasy Cumdy 380 Wiy, 5l @bl 5wt 00t (S5 4sby "Vaene (cudliysl sloo g0 [Y¥]0gs Jo 50, adge 4
Szl e 5 (B g 99dee Ll Culdg elal 2 (il gl Sl S G Caglgl (a5 388 Sl il ol CeslgS o
30 009 mge 4y g (g O lailinl wleiel oLl Cools ¥ 6435 gl 0l walys il S Sliolesl g by s o)bgo plel 5l

029,5 ooliiwl THE o lastiv] 5 s ;5 slo 4t (s 0l (o310, 5 ledlbl 6,138 STl o


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUL SV S PEIEI L t REOWE R VIY e ] BV SL NG IWE %
&

S s T
2l Sl s agly

sl oty =¥
ox>d e (b3l @l aiile gl oad goje el 5l (6 emals Ll &5 Cunl porde cnl 4 5l 3o 5lme
ST S5 @ a5 g5k 4 Cel 00,5 ol 1) Il cl ol G5l (5599SS ailiBeign oS sl 38 6 g w0l il
2955 Gl B3 el AL (g s Wy s S5 wiile (53l 0238wl g (SB3l0 Dya8 5l eok) pr 4 g5lme
ol 2dlog Sole 5 IS5 gilel atile (55 slesS o amane HE luslite [Last o Lol ol 5 1) (105 (slewngyms |
oo D) bl a5 Sl oo [F] i cdlo s iz ol Sloas 5l og5 oolisl lee 45 o5 idin y 5 widd oo @1 ) ugg o
€9 ool 50 (888S) T g Olsie 4 35 ol £95 gdan pueadi diws ¥4 a5 Wil il Gla 4Y g Lo 4565 S
g 00y amio gyl a5y e Ll clalidl py eslaizl ole a5t anile cilige (6,15 ol Aslyy sy
S ol Sleas 5l ay cpl jo el (PAAS)T g Glaie 4 65w Sloss ol Sleas K0 g9 Sgdun dl)] g Glgie
B o Il wile ol peng sl by Su 0 oy S 08 Gle sy Gl 5 dbml Gl anwgs BB L
2 el ool Ll 51l b 50 9 00,5 sloml 1) (Laogs S5 5550 (sl 153l o5 il (oo sl o570 518 (0 2ke
o5 WS ool 1) GGl cnl pl Clup) g abl g0 (188S) gy plyie 4 colop) Sloss ol Sloss gla Y
@ eSSl gm0 58 59, 12l sl | L)l 0 5 5l (gl a9 00,5 Sl elgds (sla 95w (59, 1) olgsd la Jale s

el ooy aseie ) IS ol Sleos aniy [0].cl 188S g4 5l glel C8 15 g e g Jlie lis

Service Main Access & Service content
Class Management Tool ervice conten
™ ™
E{‘ \( Cloud Applications
o Web Browser Social networks, Office suites, CRM,
GaaS Video processing
A A .
' e g ™
[" ": Cloud Cloud Platform
o Development
IS Environment Programming ]_zmguages. Frameworks,
PaaS Mashups editors, Structured data
. AN v
=\ (" avYa N
Virtual Cloud Infrastructure
Infrastructure
Manager Compute Servers, Data Storage,
laaS 17 Firewall, Load Balancer
o AN .

¥ -Software as a Service
" -Platform as a Service
¢ -Infrastructure as a Service


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUR SV RLFSIEIA LG N SUWE R IPY W JV- JL g SWE
&

S s T
2l Sl s agly

Plobus aiy ) JSCo

St 059 50 Rl e ojem (ul 51 (o a5 0l psle g wlio it la 09> 0 (S5LS slas )5 s 0l 3l
E9 )l g Cov 60,5 sl Aol p obul 5 sl Adlp A LS L ead Al gilexs (g3l eoly ST 4 Az gl Ll
a5l oo (PAAS) g4 5l auS il o ol (Sloamn gy 00isS @il &S 15 5l ol (Sop slo cudl o oarsS &l lojle a5 Sleas

(WSN) TR WA TNV o
@S olgds b 5 oyl gl Loyl g (53ls o iomiw CollB b S 68 olBiws (g0l dlawd 4y e S slo Al
Jloyl wls ol S b Sals a5 Lol olBts) SO Cos 0 |y 4] 9 08,5 @il o lass 5l 1) Gledlb] b S ) 0gie
Sl 5055 laasld S sl )5 sl ol o yiege aSe,ls 0I5 il b oj9> 0 jgmiw slo A0S
as s, LSLQ)W J.J}J &9y 6‘ ob);.uj g_)La..\.nDu J“"" 6LQJLA o ] w)BAT 9 w...».:)}: ‘GALIQJ 9 6....\.4‘ s‘siw): “_A)Ua.:
S bl Sy e b Sy Slgis byguiw 5l g ol 00,5 sl oals ol WS Heiile 1) ol sle codled wilgy
S ygains 08 5 3595 L o Ol (605 o5lal gains Jle lgie 4 .05 nKe 1,8 oolitwl 0,50 jlews 4 s MlaBs
Sl K o B o)l L BU e oyl cpl 0,8 51 i R S8 e s (9,0 45 ki e jguin I (gl atws alS
6).\5 o)Lb‘ aisle @L{b 0)5.7- PR oy axas Q)‘5A )‘ )*.C ‘Sim)) (o 6LD)W Oy r:L: oj...c 9 @}imjd.)—‘ J}W.J ‘J.&A c:l.n
S 3 )lS slagy b [F] il )15 0,08 5 Jiie spbiwlom o hlow Comdg p (IS Ol (et G oK g Candg

! 00 L \ Ji.i)o ;i..;).: 059> 5O ,Swo/ LgUb

* -Wireless Sensor Network


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUL SV S PEIEI L t REOWE R VIY e ] BV SL NG IWE %
&

S5 3 3 o,y (G Al slas )5 Y IS

a S Jaie Sz oF o a )l Condy Ui (o0 aSl Sy JSCES 08 olied 4 4 e bR asgane
Sgiun 03.0l (WBAN) s olal 50 gy a0l ylgie
IHE” s loiti! —f

@ (ollysl Dloas oS sl jslate ay losbow Jlacs 5 il )0l 55 50 50 Jlos Sledlbl (55,5 wal)d 4 5l 3t sl o
Lo s Dol &) o yiand s a5 3l anieis ANSIHITS o luilil 5550 il 428l ial3él (gl 00,8 b
S lailinl gz e bl Slw o (4950 9 Slw e Gian Gl cdlad (o Sl (ST SO il e 31 50 e
gz (ETC) M jlow (ouiliygl slo el Jlojl slp THE Ll s cnl 0 ols anwg JSaw o0l J> 1y |, HE
Ol a8 s ools dangy o Sl Lo (5,0 5 (Sl low i Sloas (FalS wal 3 ol Sledbl Jols o lasbeul 51 slocisy
cge DMkl (505" Ja 58, 4 5L cnl poepdle 05d o BT al o b adsl ol 5l 5l Codlie 38L pglas Crge
ol ol SeS 4 a8 OASIS g il 5l e (18 aaS Lags (EDXL) % il 5l (sl osls alslia (b5 >k

[V].cwalds el a ol adlaie b Lo plojlo SOy 1, Sy Lab> g e Sledbl g

* -Wireless Body Area Network

¥ -Integrating Healthcare Enterprise
*-EMS Transfer of Care

* -Emergency Data Exchang Language


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUR SV RLFSIEIA LG N SUWE R IPY W JV- JL g SWE
&

S s T
2l Sl s agly

oud olpsdiy (5 5loro -0

3 il oo (Slogihe sk st (ol sl Gloys Dloas Seur Cuz 0 al SHiln Glue 2 &S wax o
S el 2lonn ooy Sl 51 o sy WBAN oK, a4 sems lemipual 45 o5 o 38 (s lone o] ool o
Cawl 513 a5 6,158l o5 wenl ol Bloas saims al)l S5 cleaS e 5l (SO 5 PAAS Gleas S e col Gloys jgel soate
Sloyd Slods awg y b 15 10 sl plod el cwyiws LB o il 3, 515 ool slowl pl ol yis jo S o pow 1) piaces
5 &y SOl sl Sledbl ads il anals cwyiws pl 4 olezel BB g cpuy copnl b3 bl Wl ol
Slol oas Jau g0, o IHE Llgyp & g0 0 Sledbl cwjd wigdon 0,533 pl Gloagrw 9, XML b b e @ledbl
Solors s 5 09,5 (Byme |y 955 (b sl o 158 55 5l 0500 szl (58 (b asl (oo EDXL s lailed 5 )0
wSes (b izl nl jl JSate oS goleiin
b i 22310

3oV grel Celg po 0 2d bg 0)ls (pwytwd GPS Slezr ol Cumdge pics @ o 25 (ol i iV gel s
SaS sl ) Y gel e e 488 SIS 50 s (0l (28l sl o oIl SaS 4y g oa Jleb el 5l Jptee 3510
s s 25 ol ST s i 5 Jlos) ¥l sl 30 1y (s S im0 5 2iam S o &
Gyb 5l ogdae C8L,0 g pj ool bawgi oS GBI el il 0sls oS, ;0 XML ciop 4y jlas o slaoyss, s
Bl s oy bl Cou 4 S de Jjle jo by Vel 3l o aslyie Ll a5 Wi Jlo,l b WBAN
Sl s 53 ool ol o S 5 Kby o silys AL inled 5 b3l Jstens i 25 ol Kb, i)
Sl b atedign Jole S5 Lawgs 5005 gy |y il o ol (sloo 55, s o i 03y Codlie Co oS Lo
il @l 1) absy e S5 w5)58 Gloyd 5l Syse o B aes po Gendal (il ol sla Sl gl SS9 5 (SA5 a2 e
Q¥ geal (S it plad 09d oo (il ool (gogas l yi )3 oud Sloidiy )lore aSi) 4 Azgi b iy e e
@)l 5 00l LS pae il Copde e p s odd LSS 5 odd e Gl 5l GBS 5 el sl edgRene
i ol |y 028 g S e § ui¥geel (9,8 05 5 0,5 Aol asile
Client Side v-&

@ g WS 18 Vel o client aby, olse 4 asliy ol - Ambolance Mobile Application (AMA)


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 ]

JUR SV PSR LN N UWE R IPY FRpgWe JV- S SN SWE 5
62

P
Sl B sty

WS ol THE Ll G s (uiVsial 0)l5 a5 (g los o0 (sl a5l pgo aielog .l Gui¥gal (09 JB L 5 5 oLl
s Lasl pl 69, palae job 1) wiSee <8l ,0 Hgmins &5 (218395,

Jlasl s o3ks a5 glas ol b oo yls AMA alise oo ,Shee asli o0l : Porticipant Mobile Application (PMA)
o9 Sedlye Cowi 955 Sy po wilile a5 sgdue (b (S e sl asliy cal s 0yl 1 aldliie cusdse Jlo )l 5 GPS
sl

JrS 1y b lows 03950 sla cudlad a5 ol Sa5 Ll o 4l 0l : DOCtor Mobile Application (DMA)
3 omlingl sla clie sla SS9 5 (S a2 pe DleMbl 4 (pu s 5 Lo SO Sl 2 b3k ez (Jles! aiSs
s T ndg K85 s ) asgs &5 Sl Sl Cnds (558 Dol asbiy Koo ahelis wiie plnil Gk ol
JSs 4 AMAPMA DMA (la asl oS ooliiwl 09 &8 > > 50 g ad,b 98 bLS ) 099 o 4 .l o bl
SLolis ool il gl Jgtme 4 i)l i yion pl & g Bl I AAMIN 5 il ) Jstas il o0t 1,1 Mobile App

Sl o.,\.ai Y J&m ).b 60[.@.».“‘...; 6)Lo;a 615 le.o...':u.))‘o ou\.e‘.c » ‘) ‘SA.I)JJA 6[.&)[5 Admin 9 DS «® r:l.?u‘ ‘) wya.uoT

Cloud Service Provider

AMA

PMA ,—}-
E;

£

7
DMA z
=

z

[ ]

=

EMS agency =
=]

]

Admin

oud dlgidiny (g yloxo Y JSCS


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-26 |

JUR SV RLFSIEIA LG N SUWE R IPY W JV- JL g SWE
&

P
Sl B sty

| ~'~Ib"_9
3 e oolawl a5 pagae pl 4y il puw iws CoblB g slazel clllB ISt (ol (g lexs 59y i GHle 0 S5
Goleso oyl 5l oslawl cplply ailos o ml Boyb 3ol g pian b 18 0 slil ole codls bl )l G aiejls ot )]

Al o dibte G b gsS Gl ded 0 Cae o ol A Lol cwtes g (b1 698 il SO akejls

G5 i -
B8 @ ly oilisl (Sloys Slond avsyn Glsi (oo pl Slermg i SoS 4 a5 08l Caws (Joe a4y Gl (pl amS )
Olg (o 00l 48 gdie dwg cal 13 1550 sl G i (Kabes 5 6 Ken cse il Sloemg e oS 5 Al Soe5
S 4 SaS g gloyo g paseidd albi U ) g5le Boss mhaw diadsn slo Jole 5 (Sij 03 b piancmw 0,5 a8l L

&=l

V. Poulymenopoulou, M. , Malamateniou, F., Vassilacopoulos, G. Emergency Healthcare Process Automation Using Mobile

Computing and Cloud Services: Springer,Y+ ).

Y. Beul, S., Mennicken, S., Ziefle, M., and Jakobs, E. What happens after calling the ambulance: Information, communication, and acceptance issues
in a telemedical workflow. In Proc Int Conf Inf Soc i-Society )+, London, UK, Y -Y)T Y.,

Y. Finnell, J., and Overhage, J. Emergency medical services: The frontier in health information exchange. In Proc AMIA Y+Y+ Annual
Symp, Washington, USA, YYY=YY1 Y.V,

¢, Buyya, R., Broberg, J., Goscinski, A.CLOUD COMPUTING Principles and Paradigms, John Wiley & Sons, Inc., Hoboken, New Jersey, 1 Y-
Yo Yy

©. Antonopoulos, N., Gillam, L. Editors, Cloud Computing Principles, Systems and Applications, Springer,Y+-YTY« 1+,

1. Al Ameen, M., Liu, J., Kwak, K. Security and Privacy Issues in Wireless Sensor Networks for Healthcare Applications:Springer,¥+\ Y.


https://journals.tums.ac.ir/jhosp/article-1-5227-fa.html
http://www.tcpdf.org

