WA b | pow oylod | o5k Jlo oD sl g 15 Coblogy

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

Ol 55 OLET (5l goizxo 3 & 9> Sy S k0 (59 3y (5 ) ol
S gan igd Juw i oolal b

#

v . Yoo.o. . Lo . .
Sy S ¢ gl (§hax Lo ¢ (JleS glagate (i

RN

dnwgi ppe Slacslo 5l (g lojed w3 SThe (p it 5l 658 lageize ojg el idoudie

5 i) 551 (rl ST oSl LD 5 sle> 5 5l 6 peRian sln gyie0 ot 4 s e g 3 Al

W AIYF redlyyo g b

iz 50 Gy Sy Sopde $3,8)) Gl pread ol agh Sl Bas ad aalyS el

b e (i e Jde i oslinal b o8 5 Skl gl AN Gy 6

3l (e Olaes Al ol oS wilb e 69,0,85- s g 3l adllas ol o S She,

2 (o caalllan v ()l getome clibl g Mol s (il et 5 G0 B la S gl
5 B0 03 W bhaskiinn by ollid jnie ik oSl IS5 g slaadlze oS Ot S Poy——ad
o g b a8k slasl el SWOT L jle 5l soliinl b o 5 033,555 dnulie ee (398 ¢ Loy (pbgicsyhax

20,5 oolel b sl il Coglgl Cramti g (Silw e sl (ol i Ao 330 mu 3 5l e 9 S pie (63,8l (§lmpras
Neuro- 5 Matlab sl ,l58le 5 CJB o sadpll slagilwoe 9,5 4 azg b :laadly G aime 3 Bayr S
Lid woais > alfcua slasil il a5 8 0)9 50 45 WS Laie Solution 5 Jos jleslil Ly (5,8 L3
oy Dglite g e plo g oad (LS Cuglsl azly ) ad,en Jow 90 50 s3] 9 BBl (Eyian g

A 0310 Al (69,8 (83, Sy o i (gl b ol il 5l pl b (M7 cdl L&)

Sty Slkos =60 8l 5 (colta Cupide 3,505, ST Tl a5 By s gl 1 S A ARFY-A
5 S slalad (giluaig 4 S ofzg plazal b (5,5 (1) LT (6)bw moims 25k 50 2>
P potne (IS 5 Jeline ganail pllas sjluosly Guizmen 9 B> <libl 5 pMlel slapines

abise (S sl l n g len) (ol Co pae s HSE-MS

Sl (g, Glapeizme ((Soriae (92 (B Sy 692y Silupeeal (elganls

[ DOI: 10.18502/0hhp.v4i3.4653 ]

Sl e ¢ dure 9l — oDl o1 olEtslot s sl g (55,5lS suSiils HSE 65,5

Ol o3 03 Byio dagd Glas (2l Slass 5 (K5, psle olSails seublagy eafailsr oy Lassme 5 ol scadls S e 09,5 |
el e s 9y ool 5T ol£ils (HSE) sy Lams g pyte sl ki )5

(Email: mohammadnouril2@gmail.com : Jszue caiuss)


https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By S y Sy 00 (69 ply (6 Sl

R R RIS S @LMJJT slpbsle & &> 5l oot
@ Glie womer 385 L5 0 L e > ohas oYL
Slaas o3Vl 5 plujsw 5 (eisatee SISl 3, (oS
o9k 4 Blate Comaz 28,5 JlA5 0 b Gy 5l SO0 S pe
(S5P5S 5 ple Cdyian (Yol 0oy (nl, Sl 5 arms,
Slge 51 938l39, eoliiml Wiy (sla gy g anTd jo s
SV S 50 odes Olpss (IS ysbas 5 (55U leend
ablis g Solol jslareas |) 6 5ol g Faz sl oIS 4
asdi (1) U5 (Dadb oo o 51 a6 Sl 555wt L
gl Slge 5 )l By 5l (U Sl Sl SS SwssTy

Ao oo sl ]y 18 e de e gl 4

Nodata 0 1 2 4

o) 9 JSgogaiio o5

dodfo

S ol @b e 5l (S G b G|

o bl 4 1y o3l ol 5 bl wbisS ol 4o Wlsi o
b yn 55 5 0)lsen a5 Sl (55l Fetee @Bl 5 95l
Jdo a Ly Maleige a1y @bk s Sy S
s pas gabalsty i 5 o] o Camexr (ST a3l
GadSS sl g9y oy o 5 5 (el slad @ mpe
GBI B v Gl 5 ol aiSaszle Conex
S Sl DT Jos & 5Ky sosld Slil
Sy sosl o aS wes e lis YN Jlo jo aS ojiiie
YA Camex b Lis ,5iS OY 5 YAV b YIY ol

Syl #Y IV 5 5 aades YIO-F/O a0 o)LL

8 10 12 14 16 18

[

(WHO, 2016))-“)‘}““;“’6'}“‘%83 Slgs g &yl o8 5l 3L Sl wlalh SIS SauSTyy ands ) S

o paly cwlibaw! (ragh ool pll 5l Bas aib o
SrSore 3 Gy Semty Jedly Sl jles)l S 5515
SaL 2 B S ©38l5 Cape 55 Gileoe 9,50,
>k G 9 50 SLL slazg B 5 Sl g (bl s,
b Slles = (0,8, slagssl il dil)l 5 51,8 g S
Eyhan omas 8D g (Lohas Ghea Jae 5l eslitl

Cewl 0345 (Neuro-Solution 5 f581e )

174 b |,ng.~.a 0yl | ek Jl.wl Caodlw sl g 415 Calilogs

(Sl 5 il saiie Sl 5l e
el el S5l Sy 5 S b3l Silex 2lesa
ssbiteds ola)Sal, @l 5 15T glo ity ololids cqx
(V) ool pdBylSSl 55550 T a2 bogape ool b agzlse
Eoizme o g onl o adllaesjge (gl petone
b b as ablioe j5a8 Jlodb sadhaie ;o S5 )bs

Ol peds 5l oesbie h3 Gl alyg) syl axly YA



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

ol 9 (JbSgogaio o5

)| cooliil Cgps g 4 SPSS25 58l 5 5l eolasal day|
Stolme Sl Jlo oy (ST bz 3 barst
LIs 50 g (omsitelin 4 5L (90 golel Jalos (sle el
S8 oolaals oo slady> ()5 Slp (pmgiaeln Laze (1392
Ol )0 Eshan oras aSed I guaieo g (VDN T) 285
Crl 333 5 clie @S & o) iz SLLE SST gy
Filr sl @lessll egras (rac GlaaSid ged BuioS
Ol i gmae GaSl Sl ol b oS s Sledlbl
cleasis o blos ojloy e (VYA F) SlodusassLu
olass 5l loaSls (pl 9 009 x> Lsle lils eqian oac
& ygeody a5 wilaidl, LS paas fate (goaijle, ol g0l
SisSz S, (020A) S e 5 K0S b Sislen
625 b olal wiels (egman (orae sloaSis o Slee
bl 530 (V1Y 0) Ll T sla gl o Shas 5 (sjre (o
ol g s S s pazia a9 gl
DS o et sl sl 5 JICE] &y o pras sloars,
oolaiwls g iz cpl o a5 6 K0 SIS (VYY)
b3S e ol w3k Matlab e s el 4235 15
e Sl b Sy 5 ez o 5Vl gl (agiteliy
99 oS 5 5l A Wil oo (e gael g e (g00e Slwle
sabol! (oBKiule;l Laboratory ¢ . sle Matrix) ol
Of o 85 cud 351 psmme a ile 9,805, 5l (Sl o6 (s
Sgdee 435 a0 (Wx)) Ojged 8 9,8 slael o>
JBley 5 eslinl egsy cnl o 4y G SuSS 5]
e Bl anes 08 (5)l580e il o Neuro-solutionS
bz zohw o9 b g Ole laecad o3
5l Al et ye g @330 sloial, o 352y (rizmenis S
lacs g sy colid 6l ol J8la 5 cnl sla Sy
Pk s ol had g 098 lE bl s )b 2 oS
i b s A Colie Cez oyl now
SWOT) "wlg o slo .l saisoslined SWOT s jile

Sly ol i ol 35 (TOWS) " g Lawy o5

By Sy o (60 ]y (63w o

IR 089

5 el o8 S lae g Slaiites wledlbl Ll sads lul

slibl 5 @Ml s 5 S3losted 5 sl 28 Slo S
28,5 18 bl g 0050 ¢ dalllas Co paizme 0 B2y
5 Sort PSS Belse e 5 50ply sl oS
9 Sy golio g (e Jalge (o Bl b bLS,| 5o g0
2 Phe b yially 9 by (sl ol jor 4 (559 31 Sl
(©) 0 3lS 121050 4y ST Sy (6002l (g3l oo
(5 sloaaliy il 5 Sl i 5 Sl i Bl 5
Sldeliga iz 5l as ol Gl we S (b (o2
5 a5 ol byl cunle a5 (s e amst- 8
Sl 5l edg Kiagh b o)l p (e o
Sl las (Ve #) ] o] Loty atals ool 5,5
Al s Baa slaog,S gloil 1 bl o as 0,50, o5
iy 3 il 53,523, olsieas o i, § ool
i Jyar (il 55 o 5 el 23t 3 g
795 Sl ol b glb > (5,5 )T @y 4,
(Silomraas Wl )5 50 9,5 5 T (slaysSls 5 oyl
F S dAQ) 2dpdy Sjge (W sladalitny (b L
(GBS ety STl g 53 3k Sl Sl
@l & Gl owl Ghe gll anly e
sloasls s, 5 ol decds sloslbl 5 L5 Lo L5
Corez JS4 prend Sl oSt 5 bl sanls Sllhs
ask b 1) G Slllas (godgiome ilg Cod
Sloss o)jTﬁ PPN R T BT O T A A PARD
oy 5 wilie ale xzlpe 5 i (il gaolidny
Sl gz & azg b Ll 5 4513 alnlS 58
9 NSHl dgaome Comex g SIS 00 (SpSpeeal 0 e
Jges 3l adelitin p slans gl el sl g0 25k 51 i il
Y oolaey g ol oolaiwl sgame zelg> (sl Mol o )SsS
Gazyg L (WVAY) cé 8 13 8,5 el o aelii

S92 36T g ol ollee sl doosls 51 gob; pa>

AR 1l | pgm oylod | pylear Jlo | caodlw sl g 415 coiblge



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By S y Sy 00 (69 ply (6 Sl

5 61y SWOT o jile B (V) Jgozr bl (om0
il oo a9t (6 Kig low il

2 g Slillae L3 sloojglims 4S5l s Fo L
Sy edd gt Gledde sale e w955 L,
35 i 9 (b SS90 (o5lpe alides

Silwdae ol o a0 pl Gosmaylis (V) S

ablge G5 (1) SLl )b (6 52S e

ol 9 JSgogaiio o5

S 2B b 0 9zee slacsd g baaags cEls
‘QT b Glegd 5 ars bly  owbilil 58 g et
D98 5 (b Grizmes s SuFlil Cundy Gionis jslaiea;
Slr ende 0oz ler o &5 wiloe (sl syl
Il 5 pew 2 Fhe S s Sod Sl @b
o9 Gl piie Juls ulal p isusl 5 sl S sl e,
oz OlpSmeedl cuf S lp Sy )l g e3ged Sl

D) Sgys0 Jlad 4y iyl 5 5350 Slaladl g LbSas il

sl S8 eizme ;0 (B, Sy So pde SWOT oale ) Joor

(Threats) oy oy

(Opportunities) s,

2 oeisle (do @l a0 cuole cins =Ty
&lp ol bl o SBL 5 (V) Core
oS bl glsl g 5,bs sloroize

5 gl 5 S olsl Glazog cans -Tp
Pl sl Gl bl (eloizl o,
Gy Sobl gl ysile

olesle solawl slag s carailgil - T
O Sl sl Sleas 5 las ]
looygd (LA5u )l g ColiSpas Jds &
Loiye s psY (259el

(ol b &l S aladlns) ST (gl 3]yl
Sl 5k ol e pllai (g sloniailys
Of el oS, 5 55

3 Siledse 3,509, ileglles 31!
5 OS5 olidl b s i i3,
oo ol (it

(L], Flso b oilos) WT slags sl
3,509y b yomee alies (slos Sug, (05N>
Tk el ate &) )3 jgomedali

Ol S sl

ol S poe plsS pes Sgue g dnug
R P

5ol ook ol pae Slenis -0y

o Slas st ol il -0,

olusl T s yeskS 98 (o590

3 (KB g gilgas i jla Sl Rl -0O3
e Hbls 4w szl (2l O
59 ol sl She owyiws Sy

Sipeiis] plan

(ool b aildb ol>) SO sla g3 !
G 5o Gleisle Jo &l y6 VY

sleo bl sads’ gjlwosly 4 cod
Obosle sloadlionst g plasle Lo ol he

(oo b a1 Sl WO (sla g5 ol
A 5l e S el jekaieds canlin s ol
She g soul las lastinl 5l 6,500 b

Sty 9 Jb glocoles 5l 6550 0
Ol 035us,8 €l g oyl joe S 10 Slalie
Tk (Kb slad ol tgz o plends

B IS 51 Jelge

G183 51 Jolge

Ayl ot gzl 5 (b -5y

Sl b SuSl pe ess (Glsh @

5T o i il 5 b Sy 2

G 3l S a2 g ok Slils 1o dy ool ?‘:

xS 5 b o HSE (o5 jse> -Sg E/

Ol 55 e sy \E,

ek 05° 4 Bam i) gt (el Sy B
2958 Sl sl ol 03alm QUS4 e
Slge by zyb (o5l Sl gy s -Wy

SaS )by wlas

O3 syame g b o pioe s -W, §

Sl gor Caz (ol pog Gies) QLI )b F

Sl 55531 ) 56 250 %

n Sl Sl cule, aae -W 2

Sl OT) o e gine oo E

GBSl el g bels plesle e g

WPl plaid ) ladl 79,5 slp oadanss
6 ksl 75 iz alio slacal,



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

ol 9 (JbSgogaio o5

By Sy o (60 ]y (63w o

O S Y ST i b 39 §1 > Sy

S 0 58y 3 (5 S ool

Gus () g
| Lezpabi pae (sadlga | | 9ol SIS sla S s sadlza ]‘ I G7 S pkey el adlze | | b 5 (8 Bl S 5 adlga | Baito (Y) mhaeo
el s - _ ; el e 5
| e lse paz 3y Al G20 D Gy || 3 b et vl g e "L" 6}“5? slaS ety 1a o :(F)

S = R - L — . - cleb — L a0 (1) s
Pl | JERCIOWI Gl el | K ls e s i 5 Kl sl LR L e o1,k N
g i SR
Gl sl ; . |
sestas | [ ww ALh ‘ o e izl Canslin 0l30n
H sl sl o5 & IS by HH et | Al S HH Ao | H s sds || oo sleal HBokese s (F) gl
* TR | T e Sy w57
5 0si Ll i o=
M s Joilz - —Lb
|| o . i s.)lv.,;_ua): Sigw i sl sl abos | | | bt et | Cerel | el "” N REEEEC [ 1 I | R 8
& Dl ol slasy v s T [ e slogd Jlia o v e 4 o
3y oKaa HSE o5l gl s
H 5laboss
5 el Ol o i 5 o3 ¥ koles e P
| 2 e || el v B s (oo | ot P g | oo [ 222, 1
= ) I s T T 2 et [T oo ast gl P gpolest | T ol L E
Silsa el | M )\55,2 e B B L o [
W S L 3 e iz (S es alols
1= 1 | | e | el B
E [ wls sy, b L ol S 2 | 55 m IRV al) G o) m
T ot o b Sy ) 99 T
H
V) (e
b sl i J”‘: TR Glassly slaxs
: ~ = B PN O H
i g1 s sl
5 EBcaftedd
o GLEl P
=F L2 Ky sty 5l | ]
Czod 1 s @l
la cles Jusisa

oy olabl g el (gl rcs DLl (D)o Lot sl ]

b slad 2l «(F)o Lol s 51 !

Ol 5 (el S ke pllai yetane S92t g damagt (Vo letigil !
JElio (52 i ) (o5 it Ao sl

HSE - MS sl ol (g5l 03l 555, b 101 )0 ot ]yl | 1age s 5 g 550t 18) s
SEYY Colo 4 L85y S (Ve ladi s 51 2l
Ol So e pllas g 5leasadlss (o Lot g 351 ool
597 aali b jamme Al (gloo S5, @;_)ilb :(f)o)ws}‘;‘\):.wl

B Sy sl 5l ol T

Sibodae 2l e (ae oa80D 5 wled ot
ikl polie & S | ond gancaglsl ol
2 S ledy 335 1210 )50 4 o )lre 5 5 o jlne dnadlge
plie (gm) Jol (orae 68E (g iyl Cnl sal
P OloySe 50 b 5 ajlne daadlie (gonds (om0 00
b wgboe odls pgd owac (a5l (63955 4 (o]
wan] Gl el GleiSy o ead ganaglyl lagsl
Matlab !5 P 30 Jyl (emas a4l Jowo
JRles e ool (giluae ol agh e
Yoz Gayumy Joe b mae gaSls S 51 Matlab
tansig colles b g 5,9 YO 5 ol 4YSS L (MLP)

OS] JUPTRN IRCHESRN T)

Laisly
ol lawg jxie gy SO oal b als slaasliin
U ool oy 9 (o795 Gamlie cootiin Bua (sloeg S
ol sl do oy o jlel 5 (23050 b cenlie Bl
5185 o iz plod By cal 5 g suncyslyl ssolein
Sl 4 arg b lad og)00 il egian ae 4SS
oo

2 @pdy Sige sl S geib S e wad b

ot gy s

645[)’/\ dl.aangs’l):.wl
&S glaigSa abl oo Jls qomas GaSD 93 4 il agh
g bylrs doadlie Jig po3linl polie (ol as oSl
2 bl iledoe gl G loy 4y cod 1) bajlins
l eads il polie wanl o o5 Sl ahie S

AR 50l | pamw o )lods | oyl Jlo | ool sl ) g 15 cuislage



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By S y Sy 00 (69 ply (6 Sl

o @l b QB e)e YO sileange 5 >
sddosls las (V) Jgozr (b oJsl (omae a5t (silooe
2 e Ghieel slasols dad e saline 4 jsblen Ll
SAMEEe 1 R? Jade woles,s 9 wlesls gl aslos
G 4 p0lie 58 Sl g ozt Ll (sbools Lams oo ol
sloslsy 4 cas gl polie was o olis 1) Jawgie
Slans g oeas G4Kh Canle (ull a5 Cul a8 (500!

il oo Joud LB pyolie gz ) slaools

ol 9 JSgogaiio o5

sosls 5 0ay0 5 oolaiwl (29> AY 5 Sl Y ly
Chwd dw & (omas 80D Joo opl gl colaiuls jge
9 QS'L'))‘ LS‘)’ ooty Qo0 VO 9 u,u)}/a—‘ LS‘)’ >osls Qo yo Y-
ol waleg wwd S gl bl lp esls asys VO
ools iigel 0t el alg o pts oSl 5l oolitusl b aSuis

= l) st‘ (-as ‘541».“: ) OQLM‘Q)V 6[&09)94 slows

Jsl sras 5458 5 ballas 5 g lel o3l sl el 5 IUT Y Jgaer

solyly il ) o Lools ann
RZ DAY V44 ARAARY DARRNAY AATA R
RMSE - JOFYF Y/ FA- YIVA-Y VATV
Error Histogram with 20 Bins
2000 I Train
[ validation
[ Test
Zero Error
1500 -
13
8
c
£ 1000
2
500 -
0
383 oRBEIIRBIFIILEIISLQ
A R I T B A B N - B R S
BN © B F Mmoo I ® B O N o
(? o
Errors
Jol omae 585 gy las al Sgiecn ¥ IS5
, Best Validation Performance is 9.2906 at epoch 759
10 F
Train
N\ Validation
o/ Test
m Best
7]
E 10°¢
S
o
=
w
T
2
S 102¢
o
(2]
c
©
]
=
104 F
0 1000 2000 3000 4000 5000

5759 Epochs

S5 slasd o J5|wa£645~:..§) o, Sles :F S

174 b |,99.~.a 0yl | ek Jl.wl Caodlw sl g 415 Calilogs



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

ol 9 (JbSgogaio o5

el oaoslitl ¢ 25y saY 5 ety Y sl tansig
(ygel Aiws dw 4 Joe cpl lp ooliiuls ge slassls
Aoy Vo cull Gl g 00l Gaipenndi ciulojl 5 L))
20,0V 0 g ol 6l ool 0oy V0 g oigel (sl sl
ooliiwl b S ol eculesyo 8,5 las iolesl (gl Waools
slaws ad eols iieel oad whie plg cud w oSl
g las 5 onw bipsd (e (oSS 55 oolitulsse slagys) sl
Silwdde oy bl b bl g6 YO gileaige
ool sadosls plas (V) Jguz b pgo crac (a0
2 29 Liigel slesls wed e ssalie a5 jsblea
SIAAFEA 1) R? lade wolesys g wlosls grul asis
G 4y 0lie 50 Cand g (i )liel sldools Lams oo ol
g0l osls 4y s oyl polis g ools oylis |, shwsie
sosls slaw g cmac a4l Cuole bl as cl S

Al o (Joud BB polie ¢ Baiss ]

e $ > Sy oy 0 (68 el (6 Lwponad

S5 dsh 68l lp b el S mie Jlases
a8 o Hlid Hho GO Bowes I, o590 4 b ye slaools
ol as wilowsSTy jaw ahii Je> daools 3 oS olaw
Uas 6L®¢\.L~o 9 S| od.nbu,o)}n—‘ (5'5’4" Sdio.ud M.)GA
&9 0dns g, liel slaools s ool jhe Suojp
3l mools 51 oS olawi g albl oo =V §) (so0gume (o ol
Ja;‘).w o ‘SMHLo)i slosls "\"‘°“\"‘"C)l"> (803995 U"‘
wras (§a% 0 Sles Al 5l i jlael igu b aslise
Slael ools o Slae (g g cddosls lid ST slass
ol Jlade g il go I YO 1,85 j0 ¢ gmas 548D i
Dol oo AUV ol

Matlab )‘)3‘ Py IO pYd (mas Al Joao

09w e ol iped (sras g4t sile e
Colled 5 088 YO 5 e Yo b (MLP) aVor

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

p9d (smac (54 5o lallas g o bl objs,l sl yisl,b 5 JUT Y Jganr

syl Shigel b3 o Wools 4op
R? «IANAFFA DArated ARY NN < IVYYPY
RMSE VST Y/AVAYA YIYYAS VAOY
Error Histogram with 20 Bins

250 |
_Train
[ Vvalidation

200 & ;Zf:) Error

Instances
o
o

-
o
o

50

o]
N ~ @ (=2} N o~ © < ~ o o © © w0 D @ (==l o © ~
D M O N AN © — DN O O - © o~ M o
(=2} N < ~ (=2} < -~ N [=2} 0 (5e] 5 (=] 0 @ o (=] w0 o
- N 9 2wV s >
w0 w0 <t @ o -~ 3 f=1 iy ~ o~ o < [fe} © © ~ [ce)
' o Q o
g o
Errors

P> (rae 4o slp Loz ol St :0 S5

AR 50l | pamw o )lods | oyl Jlo | ool sl ) g 15 cuislage



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By S y Sy 00 (69 ply (6 Sl

ol 9 JSgogaiio o5

Best Validation Performance is 4.7649 at epoch 22

Train
Validation f—

Mean Squared Error (mse)
>

Test
Best

o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
5022 Epochs

S5 0o ey 290 omas (§aSl o Sles iF JSS

P9 Y ;5 59,9 V0 5 Jol Y )3 G9y95 Ve g Ole Yo
5 ol sba¥  lp TanAxon el b
sleosls el sasoslatul « >5,5 4Y sl LinearAxon
Wwd dw 4 gmac G40S Jde cpl Gl eslaiuls,ge
bl Cpl o aSlonds (g @b“l.aﬂ 5 byl ‘6;;;)'5.4,1
byl Gl esls s y0 10 U390l Gl ools s ys £
ol walegye d S Gl Giolesl slp esls woys YO 4
Slass o ools bjgel cpgiinge in,o5l 5l ooliiwl b asii
Uas 5 onw b sl (o (a5l )0 oolatulsyse (slagys o5
VO p9d Y sln g 0995 Vo Jol Y ln sileante s
e 88 Giledde (295 s b QL) bg)s
MSE laie s yieS .l oadiools lis (F) Jooz (o sl
slosls gl g PEY JISS o (sl sleesls (lp
4 lap] polie 5 wlce Cavny OO IS5 50« mtLiel

ML}@'/\&/\‘: 5‘/\;"\ ).g‘ﬁ swﬁ

174 b |,99.~.a 0yl | ek Jl.wl Caodlw sl g 415 Calilogs

P39S smae 8 lp e plSeiace m Jlases
SLES - g ) sogumme o |y yhigel 4 bgiye slaosls 55 63
) ) ) e ol polie dassls oS olaxi 5wl oo
5 Gl 030 59 S A AT o e plis g wihle
sleosls  isw o ] yae Koy L sleale
Y g ) oogaome o bt ayie cdes GO ouiw,licl
Wl z s esgaze (pl ldeosls 1 oS slaws g a0
5,10 Ll i b alie oyl 5o cdolejl sleesls
039 MSE (Joe (o)l sln J3l (oras 85 5 Shos &6
oadosly lid 1SS slawd ez @Sl 0,Sles Sloges g
2 ras Gah (e lisl ools o Shee o gy Cu
RGN 7172 & & WV IFIEN BARVINPRRCE PR o SRS

Neuro- ey ;0 Jol (omas oSl Juo
Solution 5

51 Neuro-Solution 5 1331e 5 jo leesls (g5l Joe &l

L (MLP) aYaiz (gppmpn Joo b (oras sad S



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

ol 9 (JbSgogaio o5

Jg‘ —as 64&"‘ é/&l.c.c :f ij?

sl 390! (L |
Run # \ \
Epoch # SEY £00
Minimum MSE AT RARL Ry <[YOAF-YAVA

Final MSE S/EYIAFAYY

<[VORFA-FFD

By Sy o (60 ]y (63w o

Silodse (7o @l ol sadesls (bjsel pgiiase
Lol oaliosls lis ojleds Jeax b pgs ceac (g4l
sy MSE  Jlaie (568 wgi o0 oadlice a5 jsbjlon
e Liel slaosls (sl 9 ANVE 1SS 50 jael slaosls
A s adagl polie 5 wlge Casay AN 1SS 0
Abb e IYAAL 4o+ £104
sloosls g igal slacols sl MSEous] cuvss polis
sosls ;S 009 g Wools slawd Cod 4y ¢ i jlel
ATy T lde Colesye 5 ool sl aSed po asan el
ool 5 Sl g i el glrosls Lams co lise/+ VAA

Al patie A IS 0 a5 weo e plas ) ams

Neuro- 381 py )0 pgd (omas aSd Juo
Solution 5
095 Je Sl epgd (omas s4Sed siledse ln
105 Jsl ¥ 5o 05058 Ve 5 Oleiy Yo L (MLP) apYoser
sy ol TanAxon el &b 5 pgo Y o g9
0030,5 oolatul «( >5,5 aY sl LinearAxon o .l
o emas 64 Jde ol sl eolaiuls jse slaosly Ll
Siloads (goiemnds iulejl 5 b)) o cige] dlws dw 4
aoy VO g oigel sl bosls aoye £ bl cpl
oinleyl gl leesls wsys YO bl e oesls

o3l 5l eolall LSl cpl ccolgse g and S sl

P9 smas a5 0,Sles -0 Jouor

A o390 (o ylie|

Run # \ \

Epoch # 9y f 110

Minimum MSE <[+ £0AFYYED <IYAA-YYAYY

Final MSE [ EYYYERD </YAARQYY

R2=0/0901 R?=0/004
15 15
10

t FFTY

0 15

> «Neuro-Sulotion 5) 8l 4 (MATLAB)

oadlse lais,se alEA slasiliwl Coglsl i

15

6‘)‘. w);o.» O yg0 dLng)'L.:JM ..\,uT)B 64.@L>| o

NBles sal » opgd 5 Jol (okan (mas 54

1WA 5ol | pow o los | ok Jlw | caodlw syl g 55 il



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By S y Sy 00 (69 ply (6 Sl

SRles 93 bawgs ool sancagll Sl l £ g )s
Ju o Sl se5b sl Neuro-Sulotion 5 4 Matlab

23,5 &l eaw]

ol 9 JSgogaiio o5

g woanl Jlo SO lp wsibed sbaylna s o o)l
e $8D (7o) 5 oD st sl eras G4
g onBats ;S LA )5 ped (oras A (6955 Ol ool
P90 s G8SD zays sl p oy e Ll

saipll slacssludse Gab » lasil il (=95 Sluglis # Joax

S3le s S3lep ol 55 Sl
Neuro-Solution 5 Matlab ’ -

Y/-Y-YFYVIQ SIVELA-OVEY Sleile o &y yhe &l VY Gl 40 ciducuine g HSE-MS sals pllss g5luosls 5 530,25k
YIEO- OFYYYY AAA-- OV P8 ol o pie pllss gjluateils s HSE-MS mals pllss (s3lwosls 5 53,0,k
VYYOAD - £V ARAYYFY Y yoome dalip b oo alive slod Sog, sl s HSE-MS sl pllss g5luosly 5 s,z 5k
YIANOY - YE40 YIAYYSOA-AYQ oy slabl 5 odlel slapianw Mol g HSE-MS sl plias (s5lwoslss 5 30,050
Y/e - ¥EIA-TY SNAYAYPEON S olymu Cu e pllss g3luaiailys g o @l he SBYY ol 4 dsucaie
VIEFYYYASYA AYSYEAGAOF y9oma dalip b jgome alts 5100 o, (30l g (o Ol yie ABYY ol 4 Lide Cute
V/OOOYEYFYS -[£-YVBIVOY Gy slabl g pdlel olo witaw 2ol § (Lo &l i AEYY Colis 4 isn Cotue
\AREIRINZN ¢ VYEAYOATVY b Sopd slalad ol g o ol jie VY colio 4 oidu Cuie
VAYAAVFY AN V/OAYAFYAY ol g (Seal o g plai selas Sgugs g dxwgi g o Ol yhe AEVY Gl 4 iy Coine
Y/YA9-AYYEY VYAYAVANOY Jelie san aids 7 )b iso cuine g o Ol e ABYY Colie 4 it Cotee
AR ARTA &K A= YEOANDOS yeome 4l b jgmme alie sloo,Sog, (30l g oo o powe pllas (o jluaiailys
VAPV EASASEYY < IAAAYY O VY Gy slabl g @dlel slo g Mol § ol o e pllas (6 jloateslys
Y/AYAYYAq0Y Y5 YOFY-f S5 slalad ol g ol o o pae pllai (o loaieslys
VIAVESAY -0 OIAFARVESD oy elibol g pdlel (ol pitamw ZMkol g jomme by b j9mme alivs slos oy, (S0l
Y/- YABAOAOA FIAVFYYYINA S5 slalad ol g jemme aalip b jyome alius slos o, 3l
VIFAYOAEYOA FIAVYAATYY Ol 5 ool o e plla aiae Sgage g dxwgi 5 j97te delip b jeome alius slos Sog, o3l
YIYAVEATAYY ARQf--YIOF Sa5d lolad ol g 5, clibl g pdlel slapiaw Lol
V-V OY - £YY YIA-FYAA- - A Ol g ool o e pllS patae Sgagp 9 dxugi 9 52, elibl 5 pdlel slapivns Lol
Y FOATYE £/ AAYYVATA Jelae gonail &b isuiaine § &, elibl g pdlel lapinpw Lol
VIFADYYEAYA MAAYYY 58 Jelie gomail #)b Lisucaie 9 Sonb slalas Lol
FIAFFAYAYY S AFEAFAAAYS Jelae anaib #,b  isuiaine 5 oo g giesl Cu e plls yaus Sguge g Ay

sl 7 b o HSE-MS

s_i.}. 6‘,3 ool ua.uapu uL..Lo.c )lg 99 G’L"’ )‘ LQQS""’)){

€350 p! Neuro -Solution & jlj8le i >9,5 55 4
Ghls g cass Gilpnl aw aS slaigSan 0ogr Dglaie oS
5l Sl 00 &yl ] Coenl

Cope plla jelae Sgnge 9 axwgi Sl -(V) g4,
ST b 5 ol s e

Jolie gunainl £)b aducaie Flil =(V) g4,
Sk

b s 0 85 3l al 5 CulS egs byt ST L
Sile o] Coenl Sl 5 Cess @5l ul 4w Matlab 53l
25l ailosgs

G slbl g pdlel slaginn Mol 5l ul (1) 545,
Ll b o

Pl 5k )0 (S5 slalad ol o352l -(V) g4,

ol plls gilwesly 9 syzsk Gl —(F) sas,



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

ol 9 (JbSgogaio o5

9 Gl YL a0 @ axg LI el 00gy ol >
pre Dy9pe g Sligee Bl (il ala>de 8
Gy Sem)) E9090 Sk Comilas e Sl ol Sl8len
45 (QllS il o 55 (a3l (55l geime o0l 5o
039 (i1 Sy o e sl > il (ol (b
|
Coxibe 5 Comlz a2l ol 9 (Aebl g (oS 5 3]
9 (s S e 8,509, ST 1l el @)l Wil 090
Sl 6l metme )b 10 By Sany Sliles 530,
S b slalad (giludig 4 Sans oy ploal b (55 (1)
pla silwosly (izmes 5 Gy slibl g Mol slapin 5
Copda g HSE-MS ol joie s 5 Jeli sanail

5 ot 56 1 b e lallian allin 5 e G5y
o) adlllas ogas ;5 Sy 65,5L85 5 ol pole
shelae cusal 5ol o Jlais! &olgs slas g5k g
Gl Wb g Senl Hob ey 5 ansly Sl g o whaw 5o
Sy sras el n e laoe oS Coul Ciidse
3lse grlae oo (3l 5 o) n Slsiea

9> 8l rw ol> Badmd aS oS leol i e o
h 2513 paass ey al 201 35790 (8 5 (oole BB
3529, 5 @ B abaulsds Blod (o g 35l gy
Sas e ;> long Jliel 5 Cuoal 5l wg Heme 5315l
tlon 51095 0 (Hellirn 5 (e

5 bl Glagilly Elgl g, 15dod slacasgase
wplp g SELEGhy, e 5 oyl Glacasgass
olwl g (Swi)losl id poodle a5 ol g Sjslogie
4 gl Jemd 5 68y Saz ,0 1) 093 3 oolod il
el g (o)l ool mlin 35005 53] Widg WIS L (ol
5 G Sy SaFll S loojex 0 (g s 8
—obl breizme 3 B Sew) Giledse rizes

By Sy o (60 ]y (63w o

&z el ilwosly 5 sz GFll (7)) sas,
o] 2 )b 4o HSE-MS

& 35 A

D)y Siladoe al e 90 @S Aelal galio 5 il
bl — 39 saaglyl san] miba oy 5l wdpdy
GOES (1) ol )b alfcie s(lagslw)) g b
oS ol Sl

bome )3 (osras ras GaSGS Jode 5 pyeN )
Wlp 0wz obls cull 5l Matlab )l 5
Coonl linns ol 5l ey daosls (gilu oy
e Gilopls 5 (s (AN ol o slalidle LB
Gl Slhles — 65y, Slooa 36l Cgz boosls alls
)0 By Sy et 5155 L (5l paims b

2 =s obls colls 51 Neuro-Solution 5 ,l33ls i -¥
(At GAD 5 (Soias e Al g )lere 5 LSy
30 sladasde B Coenl i pl g Sl o
Sl _LsIf‘ Ly, il By 5 laSiiyg,e sl
geizme gyb sl Gldes o)) Sloraal Sl oz
D)5 By Sy St 5155 SLST (5l

90 R (S PS5 Skl ot e Y
syl sl Matlab 5 Neuro-Solution 5 158l 5
(W) 5 (1) loas, Flo slagil il gl lais 9o alfcin
Syl 90 Conlus a5 wao o lis ol g 00g LSS
s " HSEMS adlr el giluosly 5 izsb"
2 " leasle e Olpjhe BYY ol 4y st
D930 Jae 99 sl 2 (S (1) QL3I (gl paizma b
el LSS

Ol Sk eslialsyge Jlley 9o Jlodg o @b -F
sl Cqa (Mlie 5l 950, &5 il gsoge
OB () QLT 5k (ol Uil 0550 50 pl; Slogass
pee B Jol slacuggl (bl 5 (oS5 samades

Joe 98 2l oz g,p LB )0 0ad ot ol il

AR 1l | pgm oylod | pylear Jlo | caodlw sl g 415 coiblge



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By Sy 0 300 (60 by (6 )L o

olf..\.m "9.; C«S)u&.o

o iR b

O P HEYIN LS)B]C:"?

P P ool oo

O P T ) P o C)Lé‘ 9 u*’)li’

Lo olas

S I e T S e

1. Statistics of Fires and their analysis — Moscow,
Russia. Fire Safety; 2018.

2. Shubiri installation m; Journal of Safety,

Health, Environment. 2015;13 (53). [persian]

3. Fire and rescue statistical release. Great Britain.
Department for Communities and Local
Government; 2018.

4. Annual report. New Zealand Fire service

commission. Wikipedia; 2018.

5. Maghsoudloo B, Maghsoudi .Development of
spatial and sustainability, principles and
models of strategic stabilization. Tehran: Talab
;2016; 42- 50.[persian]

6. Soltani S, Keymanesh K, Sardari S. In silico
analysis of antifungal peptides: determining the
lead template sequence of potent antifungal
peptides. Expert Opinion on Drug Discovery.
2007;2(6):837-47.

7.Soltani S, Keymanesh K. Evaluation of structural
features of membrane acting antifungal peptides
by artificial neural networks. 2008,8(5), 834-845.

8.Clarke A, Miles JC. Strategic Fire and Rescue
Service decision making using evolutionary

algorithms. Advances in Engineering Software.

ol 9 JSgogaiio o5

s Cadgazme (S Gliwyed o lejle o kg e
G oS o2l g 2hb o 8 ooy g ledbl 4 3axe
Sl 3l 5l golaws GBlal pae 5l oL Covgume cogas iu
g D0 Asliiin py Bus sloog 5 lgieds Coxiine

P g

S QL»L;.;Z;)IS 9 Jelepan I allis Q—.'.‘ Qlfx-wi?’.
g pl by o a5 GBS eogwd il g lies

&b
2012; 50:29-36.
9.Wu D, Olson DL, Dolgui A. Atrtificial
Intelligence in Engineering Risk Analytics.
Engineering.  Applications  of  Artificial
Intelligence. 2017;65:433-5.
10. Wu D, Olson DL, Dolgui A. Artificial
intelligence in engineering risk analytics. 2017.
11. Dumollard  G.

management under fire risk:  Analytical

Multiple-stand  forest

characterization of stationary rotation ages and
optimal carbon sequestration policy. Journal of
Forest Economics. 2018;32:146-54.

12. Guettouche MS, Derias A, Boutiba M,
Guendouz M, Boudella A. A fire risk modelling
and spatialization by GIS. Journal of Geographic
Information System. 2011;3(03):254.

13. Freitas MC, Xavier A, Fragoso R. Integration
of fire risk in a sustainable forest management
model. Forests. 2017;8(8):270.

14. Costa Freitas MdB, Xavier A, Fragoso R.
Integration of fire risk in a sustainable forest
management model. Forests. 2017;8(8):270.

15. Moshashaei P, Alizadeh SS. Fire risk

assessment: a systematic review of the



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

[ DOI: 10.18502/0hhp.v4i3.4653 ]

methodology and functional areas. Iranian
journal of health, safety and environment.
2017;4(1):654-69.

16. Moradi S, Soltani S, Ansari AM, Sardari S.
Peptidomimetics and their applications in
antifungal drug design. Anti-Infective Agents in
Medicinal ~ Chemistry  (Formerly  Current
Medicinal Chemistry-Anti-Infective  Agents).
2009;8(4):327-44.

17. Pukata R. Use of neural networks in risk
assessment and optimization of insurance cover
in innovative  enterprises. Engineering
Management in Production and Services. 2016;
8(3):43-56.

18. Medicinal Chemistry, 7, 181-189. Xin J,
Huang C. Fire risk analysis of residential
buildings based on scenario clusters and its
application in fire risk management. Fire Safety.
2013;62:72-8

19. Xin, J., Huang, c. (2013). Fire risk analysis of

residential buildings based on scenario clusters

ol 9 (JbSgogaio o5

20.

21.

22.

23.

By Sy o (60 ]y (63w o

an its application in fire risk management. Fire
Safety Journal, 62, 72-78.

Sakr GE, Elhajj IH, Mitri G ,Wejinya UC,
editors. Artificial intelligence for forest fire
prediction. 2010 IEEE/ASME International
Conference on  Advanced Intelligent
Mechatronics; 2010: IEEE.

Sardari S, Dezfulian M. Cheminformatics in
anti-infective agents discovery. Mini Reviews
in Medicinal Chemistry. 2007;7(2):181-9.
Soltani S, Dianat S, Sardari S. Forward
modeling of the coumarin antifungals;
SPR/SAR based perspective. Avicenna journal
of medical biotechnology. 2009;1(2):95.
Soroush S, Saeed S. Neural Network Modeling
in Dithiothreitol Reduction and lon Treatment
of Recombinant Human Insulin Obtained from
the Circular Dichroism (CD) Spectral
Information. The Open Bioinformatics Journal.
2009;3(1).

AR 1l | pgm oylod | pylear Jlo | caodlw sl g 415 coiblge



http://dx.doi.org/10.18502/ohhp.v4i3.4653
https://ohhp.ssu.ac.ir/article-1-255-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2022-04-24 ]

I: 10.18502/0hhp.v4i3.4653 ]

By Sy 0 300 (60 by (6 )L o

ol 9 JSgogaiio o5

Strategic Decision Making in Fire Risk Management in Aftab Gorgan Commercial

Complex using Artificial Intelligence Model

Bijan MAGHSOUDI KAMAL', Reza JAFARI NODOUSHAN? Mohammad NOURI **

Original Article

OMom

Received: 2019/11/17
Accepted: 2020/07/02

Citation:

B MAGHSOUDI
KAMAL, R JAFARI
NODOUSHAN. trategic
Decision Making in Fire

Risk  Management in

Aftab Gorgan
Commercial Complex
Using Acrtificial
Intelligence Model.

Occupational Hygiene and
Health Promotion 2020;
4(3): 196-209.

Abstract

Introduction: Today, commercial complexes are among the most important
shopping centers in cities that account for one of the most important urban
development infrastructures. Evaluation and management of fire is essential
to prevent accidents and disasters such as fires. Due to the increased
population density and slow access to safe and secure outdoor space during
the disaster, human casualties and financial losses have increased. The aim of
this study was to make strategic decisions in fire risk management in Aftab
Gorgan commercial complex using artificial intelligence model.

Method: In this study, all technical documentation, including technical-
physical and urban properties as well as notification and extinguishing system
of the commercial complex under study were investigated. Later, the important
and influential components of the design were identified, paired, weighted, and
compared using Delphi questionnaires. In the next stage, the SWOT matrix
was applied and quadratic strategies were designed and modeled after
designing a hierarchical tree to model and prioritize the strategies.

Results: According to the outputs of the performed modeling using Matlab
and Neuro-Solution 5 software, we found that in weighting and ranking of the
eight designed strategies, only one strategy was ranked (and has equal
priority) in both models and other scenarios were different. Therefore,
integrating strategies for fire risk management was considered essential.
Conclusion: The findings showed that the strategy of adopting the systematic
and strategic-operational management approach of fire risk in Gorgan Aftab 3
Complex design were the most ideal possible strategies. This was due to the
special attention paid to optimization of physical spaces and fire alarm
systems as well as implementation of business classification and continuous
excellence system of HSE-MS and crisis management.

Keywords: Strategic Decision Making, Fire Risk, Artificial Intelligence,
Business Complexes, Modeling
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