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Abstract:

The disadvantages of the density index are its generality,
and the absence of an ideal standard for comparison, The
importance of this research comes from application of a new
model to measure the transport intensity levels based on several
variables using Fuzzy analysis, The main objective of the
research is to apply the fuzzy logic analysis in regionalization of
transport density at the Egyptian governorates, The research is
based on two assumptions: There is a strong correlation between
road density indicators and the results of their modeling using
fuzzy logic, and the proposed model for measuring transport
density at the governorates increases the credibility of the results
and their spatial implications, The research relied on the
descriptive analytical method and the regional approach and
Logical inference, therefore programs were used as Matlab2013,
Excel2013, ArcGIS Verl0.5, SPSS Ver22, Six indicators of
transport intensity were identified, applied once to the area and
again to the population, Then, the two models extracted from
each of them were compared to map the density of transport
regions, The research concluded several results, including: The
more model inputs and conditional application rules, the more
difficult and accurate the model will be in the results, Applying
the model to road density for the area gives more spatial
significance than the population, It is recommended that detailed
data be provided for the variables at the small administrative as
districts or villages, and it will benefit from further such study
with more effective decision-making results.

Key words: fuzzy analysis, transport density, spatial regionalization.




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

< -

sdaldla
SAaall aal 50 & g Gl Al pall e IS 1Y) ABEH el 23800
Oe JEl AUES iy (1T Ga 890 ¢ aena (o el ) 2aly OSa
AUS 5o (e 388 aaty (Sl galia®iy) )y shaill (St 3l degall el
s cone) gl 3 Al i) Jgad (e 2y LS eyl Jals Jil cilSos
Gkl I skl Lgie 1 e 450 5kl A0S Clia g (VYY) ga e YooV casal
dane ¢ s NS e Agnasll sas 5l Al ol dalicall Bas 5l 48 g yall
Cj\:u!\ ua)u';iu\} J;usﬂ\ ‘_“_‘c ..\:;Lna é‘)ﬂ d..}'.'m'j B CJ}AJU c(cua ¢Ya4ay
A yaall 3alall il Jasg eliy 589 ¢(VV)10a Yo vz sha ¢ pd) Aapaiall
O pldl LLEOY) pandi o sl lae (aflyy dawse S50 Leliag
Fuzzy (7)soal) Sl Jdaill adiny g (Ve 80m oY o v £ o sanaci )b jualic
selall (KA Clapks 2 ¢ Suall Ghidl clanki e Spatial Analysis
(saae il b Ay alll (L) COEA e de ganal labade dale diay 584
1A e Al aagan b (Al 5l i get) g e dga 0 Chyiad Ay oy
slalil Hlaie izay (Membership :Q}.\A’J‘) cLiiY) As j asgie Ao aalny
«(Sarkar, A., Sahoo, G., Sahoo, U. C. 2012, p.2)W e (o L 438 ) 3 jallal)
& leds) Jiahy JBY) e guils 8 el SIS Jiail) cilis elaig
cuncertainty Ol pe (A AV <exploratory analysis &L&Sh‘)!\ Jalasl
JWal aad I o (8 il Jalail) 5 sl S Jalail) G el Sy g

}i Cucaqll Ji 3 gana>U) Ji b_ﬂ.\..aj\ Ji aalall }i U giall Lgiad Ay =) Fuzzy S clea i A.\sua( )
aLuu.N_sS‘, c‘SJLAYU\A\S.“ Jual &:J‘ &PJ}\A_\MC_‘LAAAM \.\@JA_\M\M:.)A\ N‘dﬁ N_ml\ ‘9\ Lg‘)Ld\
)..a.ud‘ u\s \J\ d‘}u Luﬂ C._ua.a nyn \ "(u_i" Ml;\}!\.a ‘\.wu @}AM ‘;\ |9 )a.\.c el é\ o)Lm\}f\ die

@l;&l u.\hn ASA iy MJJ} Q‘\LM\ oJ«J oe ot 4\.\...».1 }\ AA)A |9 LY @M GA.\.\J
e\eu)dh.w‘)hm\u&‘;uujs:.Lau‘}(\@bW@u]\aMu‘)u@bh}J‘f\w(\)‘,( )uﬁaﬁ\
wju.z.m.\sﬂuuw\}]\d.a‘)md\ubw\wmbdb(u)a‘,—J}u\e\ua.u\— ("C“‘ Y
B899 c(ﬁ\' — 0 aua Y0 (O yae Jla P‘).I cJ\)A.u)d) Fuzzy MJALJY\ andl) Cela Lin
Gib Al Lotfi A.Zadehsd ) kbl i (e Y4710 dle (fuzzy logic) Hlall Bhicll mlhias
P):Lh‘)a.a\.\s L;J\A.::M\ gASj(fuzzy sets)@w\kw\é&‘x@.bj} g?:\ﬂ\ 2dxia (Bhaie
¢ ha sl anlgal )l g Gl geall o Uaddly jamy oA SaudS Bhaiall e Jsaill il 5 cdilise 2 )
YD ) AU il Shaiall maaad o agiyg aal gl jiall Gn ail) aasie  luall Blaiall sl
Tomsovic K. and Chow 33 jiud) dadald 393a Db Gl gana & Al 030 j2 Cagyl o
(MY, 2000, p.6

VYV




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

dalledll N AUl Lain SISl A3l ) G g sl g geiall Jidas
.(Jiang B., et al, 1995, p.291)llle 4s))
JEY) shlie paadl @l g <Boolean algebra (Sl sl jall aved a5 cset
e\m\ )\..\43';\_1 @a_\j c\.@J Z\A.A.A\)S‘ R_m.&ﬂ\ J}JAJ‘ O Y calaal) O @.}Jﬂ\
Automatic ) Jie 40 L) yaad e 8 Fuzzy Logic p#lie
dmh.ﬁ\ G.al_ul\ dl:ud\ oe Lm 5c JJ : Welghted Overlay ;\Class1flcat10n
Al d\;é\@hﬁ Y (k—l) &A(\) ckuﬁmcjasﬂdaﬁ (C) o Lﬁ‘ caal g o
Ggasy cpmll 4a g e )3 Sl a (Lﬁ;;xﬁﬂ\) @um Gl alaATu) 2ied
é\}]‘ UAJ\ ‘;.G USS <Determination L()glc Qdaall dla.i&j\ ('u.u\ LBL.LAS‘ Y t}.\“
e Gadall aaadll Jlae ol 4 pdall g dmplall alglall 40 50 die Lagad
AN e bl Bhid) oslud aiieg LS ((PLN. Raju, 2004, p.158) 35 5
oSy daualgll e dgaall Gl dpluall de gaad) ;8 Jian PETNIN REAEN
Gy Wagasd oy ) (e 5ill) 4 gall) il yuiall 5 cbaass wsqum\ e sandl)
Caay bhis a5 (THEN o3 -IF O 13)) dada pill saclill g cdpeS chlitl
1Al ¢(Stoji¢ Gordan A, 2010, p.61)<aaall u (AS yidall) dudas o) lEa)
)@ JSE Lo cla ey Cllase n clile 4l bl Z3sall Caasy
(V“Gu.a YodY pee ‘?“GJ c‘;'\:.'m cu\.q:\h)

\.g_a\s.ma.a} MLSAJ\ g_al.:;}o;.d\ c_a)j.a Glalie 2aa% ‘Fﬁ\ D 4.:4.113‘2[\}
L_i‘..\a‘,.“ M\JJ Qﬁjc LajA.c w\}“ )SJ.!} ‘(Y'TT’UA AEER RN c‘_g.\sb.“)
Aadaiall 0l 581 31l 5 (A Ral Leay )55 dapla aaai g Y CJM O Al
\.@.:_1)}3} \AJJLSJ\.@.’L\L ..\.&.333} 3»..1.115..«]\ u\AAA.A.“ Iu\)a Caatl LS cL@J
L_A‘G b‘)s‘).m.“ ca.\;aj\ ).\.a\_i.d" cua‘)‘}” ch.m.‘ L\:A\j Ln.mm @L\j\j (Al
Gile g gall gdd\ S il g Jalal) e (e Lagia:Culll) § cdia diaa ¢l 3al
6(51\‘1)4 Y)Y “._11_1...3 é&:)\.@-{)\d)} L@.b,}.k';:u L@J\)uiu\j ARYPIA| ﬁ\#\j
o Aagall G Ge Jseagl) Ageuy Juil) ClSus Higiy OIS aae yiiagg
Lf“d\ Sl Al alara g Jaill ) s o el Lialss ) ﬁllﬁ‘&(\ 2284
zlaiy il Hhai (e Slal Afide dpialy )y dibian) Gl (385 alBY) aaad Jglas
praa (e Mi L;.:: u#ﬁ\};“ Lﬁi) )Slu‘} 6(/\'Tua YooV Jlaa ‘_)EL:) @J\A“
YYA :




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

ale run Al Cangd) 4dfy ApalBY) CUDEAY) mun g A el Galiaisl
Lo s oY) DAY ale Lol Ll jaad) Cay jai da 5 calin ) 480 jaal)
Al asfiy (DalSiay LY alad (et e Legh clay sl ple Ll
) JS Jals Gl s ) G AN Al j0 5 28] ) Capiall) e daliy)
(EY 28 Gapa Y o)) (JalS G5 8 cpall 3e)

e Jhme agag pxe 0o Db e ges AN jdie o Clay
Alial ) yaa O e Bac (g AxilSe A8Dle S a5 Wlalie dage Aty 7 g Al
Gy 5kl AU x5 538 13 (OISl dlacy daliall 5 (A8 sa yall (3 k1 J) skl
Al o aa i Y 3 ¢ A gadie s Culaladall Ll gany Y 38 4 HlaY) aluaY)
Ad o 8 Jlaall 138 & diacadiall Gl pall Gy o W) ¢ sl 13
skl yie sLAN andy ) IDA e Sy S5 (YaS/ 7 Y0 UKD cild (3l
V) (ol aaS A gale AUS i3 Ly Caia 5 () (S cdalisall (e YaS £l gl
il Aanzal g dpliadl JSi an gl) ¥ S/ dall DS 30y o) J sl (S 3ac S 4
s o 985 lue Aalisall Lol BUSD Hlne Jesy WS ¢(00 5 1980 (ol
O 1S 12 O 6 Sl clalisall cld Jsall 5f a8 8 Slias () oS5 430K
é#\hﬁﬁ\)ﬁ)@éé‘)@d&u@b’éJw‘ﬁsu)ﬁﬁbw\tﬂﬁ
50 dagii 35 38 JIshY) o il oJsalal e andl ce Lgia Jpall) anlly
B pua (hliall Al uSall ey ((IVi0a 1999 (e (o) liaidl)
diaiy ely (pandl e o 4plSull Cleaadl) Legd Qi Al sl
ol e lebin (e Jumdl S dae Gl e 5kl ASus A0S (lua
s) @bl e A4S all 5 gala®®Y) LLidll jaae aa S G @l s dalud)
(o AUESD a8 gl axed | kg (Baws Lo e eling (YYT o oY o v A pan e
A Clual z3sar Gl Gl Jslay dalinadl @l yaaiall 385 a5l <)
AT 8 anluy 38 AUS A8 o )] ddsa 7 ey Boaxie Il pdie e iy Ju)
ai i e olead) cailad) 138 & ) jaall Gl cVlaw sk 5 )l
) ACiia

LS A8 yaail s zdgel Gakad Aglae 8 Gl A (adli
C\_\Cu Cae e ;ﬁajﬂg)ﬂ\d&\ﬂﬁ\)ﬂa&q tac e laldied Lﬁ)—‘n Jal)
;Z\_)J\:d\ C'_:‘)!jh.uﬂ\ L;:: L\AY\} ¢Jaal) 44U Gl i ga

Y14




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

G sise e )8 AT b Jiil AUS <l jdge il e dlieY) (Say b e

(e A paal) cldailaal) G uadll 24K dagid) Jail) 280 uld 35k Ja e
¢ Jail) A8 (5 giua Cua

ST il Cancay O (S 5 ) Jail) AU ALBY i zisel Guki s e
¢ )8 a3 b Lggle dlaie V) (S Adlaae

;Z\iel.a.d\ b))

d}i C'_i‘)ﬁu" U})A\} d&.'m dLM ‘éﬁ 3.)..3.35 L"_iu:uu ‘_“_ﬂ_uah M
de gandl Uiy Lgas &3 Y 4VVale Pappis and Mamdani (312ea s (s dau 5
Jall 4 a8 ) Ghid) cilinld 83 S dealue Gl il Ofialy
G e bl Blaiall aasivy maal 5 sciliilall) )sjjiquz;agjjﬂ\
da (B lieadl) Aol cbuildl g b LSUA\J\ Glaalall @n\j

e Sl dles A Jal Jlae & aludad 850 &3 ¢ g pally Jaill &
<l gli adly ¢(Sarkar, A., Sahoo, G., Sahoo, U. C. 2012, p.2) =kl o_all
oy Lol pall Gl ey gl jaall e iy 5al)

Lo il aladinly 4Sal Al anad e (Yo o) Payal Qi Al o
Ghiall Glae )l sa dallad e GEI Carg ¢l caiaill g S SIS
fnall Ul KA ol Gles s dgaaal) Gl Jilai 6 )
Y gl (5 sie L;c eall hidly S A da i Galie aladiuly
sallall Led a3l ?.\SLN\ past ) dadaill e all g i el saaiall
pill e il ‘;s 83l ) Ay ylay) las gl (s gtue e S IS Ay )
sl Addall agaall daiagell ki) Al (e de gena (B A8yl Ayil<al)
.(Payal S., 2006) U=l Y

d}ﬂ‘ e\AA\ XAJAJ Je (\‘~\~) bj)\ﬁ)} Gordan Ub)}; t:'_\;..ij
djﬂ\ ?\AA‘ e.usﬂ ‘_,’_\Lu.a CJ}A.\ u}\;u\ ?ﬁ) “:AL\..A\ i) e‘)ﬁub
it SBa A0 b_xg et»y\ i m\} ‘dey\ ;\my\ o ;my\
e\.aa\ Cayal o Gdyul\ d)a e «(If ;Then‘.... O L. O 3)) bl
Jsally ddas il Jgally 3,uSl Joall alaal alld) i clid S 4 Jgall
.(Stoji¢ Gordan A, 2010) 3 _jsall

VY.




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

plEY) o A sl 0 ghall Bl (g (Y)Y +) 230 ) sTang gl Camay
e ganal Gala L sk ol sl ¢ Jihe g3 gl Canal) Il dylaal
uall GBhidl Cay yai aly s dgaal) 281 A ol i) (e dplaa
V‘E Glinae y pladiuly Gukill W e Wyl @ilSall dduhi (5,
Leizm yomd Lete JS0 o3l dap )l o 3 S0 alian 3535 Al il e sleal
Tang, X., Kainz, W., ) i JS O abl@ill Ll apas e o3 gadll i g 4l
.(Wang, H., 2010

Oy pha 43 5l8e e (Y+)Y) Thomas (esiy George zos> S
daalall 3 4 je el il e laldde) ALl sl Jalad 4 cinlua
¢;°' Gustafson-Kessel 5 Fuzzy C-Means Sl )l s el ;“:‘:’33 g ‘1-.‘:‘.3i
de gana aladii) JMA e madl meial) aldde] g o SISl aneail) Al
Shalaadll d dew YAO Jaa) (e daabatl 5 d3d) 58 gand dan OF Caal iy
(Grekousis G. and H. Thomas, 2012) Uﬁi daalall ddhaid 4l

(o8 Apnadl) LAY Clase L) a8 g0 aand e (Y0)Y) cland 4 )5
Al pally gl g ¢ pulaall daate Jalaill g Sluall Bl aladiuly lee dilala
Jae (& Leglinhiy puleal) 222 Jidaill g Suzall Ghiadl e DS 4 geda
(bl Aallae 3 daladlly Ay 4oyl ulee o Caddely (L) jaall
Al SN A8kl 2l g3 8 Ashalll) dabiss e 7€) JBlaia) G4} ) cuall
Gloglaall alad aladiily daall clinlill el ol cuagly dandll
ATV dene eland i L) Asadll LA &8) g0 2aad ) 58 AT 8 48) jaal)

& el Bhidl Gaka ge (YY) L 5B 55 Sarkar S b G
A e Ao sane SR G Ji A jal bt Jae & s (il Jaghads
(g S all Cia dilaiay dald 5 AT Aa Al gl dals ¢l yaate 3 JiaE
O ABa) il 3 Ada ) (If ... Then ... 03 ... (IS 13) saels Gakai &
& sl d;d;_d\ i & 4y agag uyﬂ.ﬂ\ XN PRFEUENCON R PEE S
Jall CY¥lae A afuki G gl giall) aagly Hyally il bl
.(Sarkar, A., Sahoo, G., Sahoo, U. C,, 2012)

Hla guac zigad aldiul (Y21 8) o35k ) Effati Sle S
ol gsad udad 3 ApliY) 35kl e 5 ) shadll adldl aaad 8 e il
& 50 e ) 4 Ea iy (O )) o) - s B (ealBY) Bkl e o LA
Ty el (3 1 iy Lginnn 15 syl el e 53 g sl ¢l gl i
Cla e G bl ABle dsay il @ ekl dibany) Cadll) alasiinly

\AR




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

BB axe 7 ) risaill jedal LS 83 pa gall ol gull aldl 5 da yiall 45
O 4ailis 2S5y il Ailian) cadlud) Laaas &l gkl e (ghliall (g
Gkl e o 00 Ryl Al 5 sinse il &y g Ay A il £y
Effati, M., et al., ) AS e g8S%e ye lilall S Ladie dald s 5 o)
(2014

sl il 8 Szl Jdadll Gulad e (Y2)0) Reza | o) S
fleia Julae dand 2a3 8 s (O b 2 Ae A Apeliall Glaliall duulial)
=Y Jually gomaall dlaally sbuall 35050y Ayaal) Sl 5k
S gy iy ASLy) el (38 ) e o a5 A3
(3 e b deliall 3hliall Luulial) 18] gall da ) (o i€ Ayl Lail &
e Sl asially JLal ety Jal el b Gshlia) cal calS
.(Khavarian-Garmsir, A. R., Rezaei, M. R., 2015) 22 A

e:‘;'gﬂ 9—‘14-*45‘ Ghaial) aladiul g (Y+VVY) Gordan Olos> S
V4 e die e Gl Guag glaldl (5 gine e AnlaB¥) Al il s
caliad "\).\a_m‘\.u)\uic Olald) A.A.\a\cgm\j ‘@})}‘2\ AtV J 50 (e A 9o
AdUadl Y ama g e il o bas gy o dlaa) Asall 50l 5 (gl e (st
alYaia sacld ¥ ras s (If ... Then .... &3 ... QS 1Y) 328 ?M‘J
alldl 530 ) Al Jg0 Canial Lie g A ‘(Mamdam) aele sl
Voo by Al dasgiey Je a)l Loy Al dadije 64 sall
(Stojic, G. 2012,) J32 e Wadae g dgaiill diaidia g 9

b @bl Ganadd e (Y+VY) Bernardo 52,0 19 Peter yiw i g
) 38,5 cheldinyl Sl y dall Qi pasinl A ()
panadi bl apill Lelaia¥) clul) Jilady ol Ghidl @Jas e
Gl gmy clalad) o e puall Ll e 45100 el 6 gl
@Lagl\ Uanadi Jalail Cadial ) daaall c_a\..u i g cdaligtiugl) a_\;gl\ OSW
e aga sleaS Adliall 450 0Y) s (i) IS8 o LS dlge i Cadlialy
Os) e Apmlaal) OIS o) ja) o Cus (sl e giladl (anads
Jah ol & ) sall G @LA.J\ Jo Lt aliSiuy MU Gavedd julas
.(Wanke, P. and B. B. Falcdo, 2017)

Journal of ds.d\ 4_\3\):; ‘d;n ‘_g a)}.m.\.d\ k_l\.u\)d]\ 4.:;\).&.1}
B ES sy YVAQ Slea) e fany Gay a5 Transport Geography
o8 YOIV ale gl Qs Buda (Yo Yo = VARY) 5l & Jall A8l ea
«(Wanke, P. and B. B. Falcdo, 2017) 43l 3 L3V Gaball g 43k 5l (30 sall
YYY




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Journal of Applied :\ﬂ%“kﬂ‘ Al jaall dlas 83 ) plidll Sl daa) o Sl
0= (Y+ +©) Dixon O3S Cany Lgha g abaal) Jdail) e Chaaie) (Yo Y —
Dixon, B., 2005, PP. 327-) (staall Jalaill aladinly 438 sal) oluall (3halia ayaal
oAl A ) (Glalial) anfiy maat e (YY) Castillo sllinlS Sy (347
Castillo Soto, M. E., 2012, PP.199-) bl Jalail) alasiuly ciblall 33 s
Ok 458 Oe Thomas (YY) esiy George zos> <oy (207
aalall 8 31 e sal) Ll e Jaldie ) SIS an@ill st 8 il
) xile Gisys «(Grekousis, G. and H. Thomas, 2012, PP. 125-136)u
ﬁﬂ\ s < dubuall dadaill gkl AuSa) e (Y+Y1) L33k )s Sandra
Potter, S., et al., 2016, ) Wl i) < je oy p 4 A Oula¥) ol dalE
oy ua zased Buki oo (Y4 9) Rodrigo 5220350 Sy (PP, 8-19
A il HEY) clital Caniatl 4y ydal)l cilida glual) 3819 Jaliad) Jad <l yxd
.(Gongalves, R. M., et al., 2019, PP.1-13) 4dalul)
(3akad «Transportation Research Procedia dall & FECRARTN il W
ALl g AUaally 3 satiial) Gilag¥) olae] dleaa e Glagl 3 8 ) Jidail)
52 )y Sara Bl Camy & JidH (Yo Y+ — Yo g) Byl b lagyyay
DA e aall Ghiall e laldel (ualic) el jas) ge (Yo )
4wl ;05 «(Bray, S., et al, 2014, PP.602-610)J&ll dakail 8 derdival) cililll
Ol axe A 8 Jal) dadail 3US (uld e (Y4)0) WDl Sara 5l
shlasle &g ¢(Bray, S, et al, 2015, PP. 186-200) bl Jalail) aladiuly
a5 Sluall Shidl adgad &l ge (Y410) 055 )5 Massimiliano
Gastaldi, M., et al., 2015, )48 yall & Glabal@lll ye Juill 43Sa) aast 3
zisadll Bukd e (Y410) o33 )5 Riccardo 520 gy ¢«(PP.95-102
Ciays «(Rossi, R., et al., 2015, PP. 266-275)) sall CaiS dakail 8 ol
phainly da jall Aiadll Al paadl #3580 e (YY) o33y Alam ple
Alam, M. D. J., et al, 2017, PP. ) _hlaall andis )5 yall A< jal dylacall 434l
ey s yhse ge (Y2 )Y) W 5Sk )5 Meriem aiome Sy ¢(1397-1415
s3>k )3 Mario s &g ¢(Mandar, M, et al., 2017, PP. 124-133) 3Ll
Gkl il jla LS yall gl 5o 2paa3 8 lawal) Jidail) Gadat e (Y ) V)
A ailsedl 8 (GPS) sell aasi Aadail ladiuly claaldll aie
25335 Lambros (s 5meY Casag ¢(Marinelli, M., et al., 2017, PP. 444-451)

YYY




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

L) 8 LS el Cagialy Al ail]  laal) Jaaal) Guki e (Y4)V)
Biebl Jaw 4wl 35 «(Mitropoulos, L. K., et al., 2017, PP. 296-303) 43 sl
Sauerlinder-) (~tuall Judaill aladinly J8 3 ged 4l Oe (Y2 1Y) 035 )
.(Biebl, A., et al., 2017, PP. 591-602

Transportation Journal Jaill alaa @ 3 giiall Gy K-’A.U‘é“ﬂhsj
— V490) B yull & Alsaly Hgdie Baad VY0 Jlaa) (e Sladl £ 25
(Y++2) L3Sy Doina g Giny & Jialiy ¢ alual) Julail) Cidoda (Y019
Ghiadl aladidly el dail¥) Agaal A4Sl 2ol @l dada e
Gu- Y s> &g ¢(Olary, D. and B. J. T. Smith, 2005, PP. 423-441) st
slpe dpdlis oo il ji lua zisad Guki oo (Y007) 032y Tae
Ol &ag ¢(Yeo, G-T. and D.-W. J. T. Song, 2006, PP. 409)<b sia
e el luall Jalail) aladiuly (pas ziged Buhkd e (Y +A) Turan
Jed) ;) Gy ¢(Arslan, T. 1. T., 2008, PP. 97)Jall e 5 pial dalal) claysl)
ol dadai (8 bl didadll mgie Gukai g (Y4)0) Lagdle )5 Rachel
O «(Vogt, R, et al., 2015, PP. 967-984)=3a jl Lalail 5 lslee & Jaiaall
Jall Al ey dale Ll jrall 4 bzl hid) Gulad sl <l all o2
PR u\;la;‘;‘r_ s yill ‘_;ul.ubﬂ\ Y S PRGIEN R KV e Y dald dsiny
m@@@mﬁ}m\g\ﬁ\jcg}d\
sdiad) daa
fo o IR (e Canll 138 dpan i
il 23 gad aladiuly Lgie Cuuliall sty Jall AUS il 3k muagi e

AR e e e s i) AHES Gl e Gl a3 g0 Gkl @
kil 5 (ulall B ) Jlssl)

s o ol Qi = 3ga okl Aglan Sl g pmnsall 138 Jic @
sduand) calaal

st & laall Qs Goglad Gaadad ;g Gt 1) Gaad) Caoa
13 e iy doyanll G cllaaa g Jil Jilu s dgaaall G G5kl
st Jiadi 4y 55 Calaaf acay Cangll




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

iy g jlie g Ay peaal) cillaladl clalisd duilly LN ) jise luse
Lo 0ald (ol g3 sa
4 yaddl cilbailad) g g e U alae Y duaally UK ¢ i Cluse
L el (ol 73 gad il L i
Slo Jal AUS A IEY s s e (B Gaulaall (pad all) @il 4 jlice
:Oomll) Gpa all e Canall (¢ Sl Canal) o (Bl
leindai @iliiy okl AUS @l yise (A8 4,k L)) 4le aagie
GJM\ Glaial) aladiuly
)&M e @La_i u_d\ Gladlaall aasd g¢°‘ Lala M_uls.d\ LYY Cq\_ul\
sl e e Jhb A Al dgdagladd Jela alagy dglae 8 Jal) 4
(siual)
sl g cuadl) Thlia
dalall byl s 8 Jail) Ldagll meidl e Gl adiel
ALY clelilad s Lew i 5 Apaaal) SN 5 5kl (L) ALl anl) ol iy
e Jall A0S A8y Ll ja EO x5 Al adda g i A5 a8y Jaaa )
Jalad Jaaey el iy Lehoa sy Leaaa 5i s Coagy Ay paal) Gllailaall (5 sl
S Jalail Jaae g Al da s 73 saill DA (s Al iy s3I e-‘d‘
U‘ 65\ \)ij cCJJA.\S\ C_ul_u} d)lal\ &_1\54.\&5 M\SA.“ ua.uha;j\ On J:.u)]\
Alade ) 3 Jahaidl YY) e adiad ikl el A deadidll Clane
Lol = 5 A5 Lgiallas 5 23 gaill il JAa) (3 o sla) 13 e
gl aladiuly dbaa¥ly 4l ol e dlieY) & LS
SPSS 5 ¢ArcGIS Verl0.5 <5 Excel2013 JuS)s Matlab2013 <Nl
50 OSully 3 ya daluall (gl Jull AU Ol yhige yamy Gl Ver22
Gkl A il yine Al JE) Gl ey L Liey A
skl Jaa)  A8US 5o(aS/YaS)Aul 5l GOkl AUSy  ((aS/YaS)Ad s yall
Jilay gady L Loy «(oS/VaS)hamaall SISl J) ghal 48U 50(aS/YaS) 5 ykall
ooy Lo Lgiay o YaS/eas s) Al an gl LS pall dlaei A8US cAlia) Jai)
(iase/YSyhpaall G laae AU Hi5eS apall Gl laae
o Al 3 ghadl) il s (Sl (e Aansi) v v v SV el (udl Creadind
i S i agaa aaiy pdipe JS Gl Gued (8 Ol pd el @ Gy
yYo




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

@u)&@uuscq}ad\&q}md\ Q\;JJQ@AEL@.}S&M’.}&H‘)
slal o oeliy 8 adie] Al Cand) @l yirid by yll 3 gl ey il s
ale Ayl dlade) Ay Mlal) mal p A (Fuzzy Logic Toolbox)
o Aa Al Ay panll J) 5o il () LS 8 gyl Canll il Lim g iSY) 4 g2l
caxul 5 ¢Stoji¢ Gordan A, 2010, p.63 3l 5idl) adll Gals puiall ¢ 6l e
.(i'\ua Yo YT cdaaa
iy Qlghad A0 o a8 bl Ghiall dee 41 G ) 1 ki
)y Rulesq,ill  2elglll  elhg  <Fuzzification 4wluall o4
S c(VY 'lua AERR ¢ ac ‘?‘“’G} cu_'ﬂa cu\.nzﬁu) Defuzzification =il
;gJ\_ﬁLS Eaanll ‘é.».'ALJ‘)S\ GSJA.'J\ el ) ghad
Lenna 8 bl 5 (5 5A0 3 5 Sl 93y Aalisall (3 Hhal) A8US ) Hiige
Lganll Glajy s 3 :(Fuzzification) AR ol Als e
Jalasly 63 MA)A.“ odd Adlialig coaa GJ.C i JS Jalh ds (cbﬁ}‘j\)
L&G(Mu\_)uaj):\q}du\_)@g\uj\(uﬂ\ dajaitf‘c‘;\\_uaj\
JSSLG_\LMA GJ\A..M;J\ umnahyuwaﬂn;\u;j cGAs)S\ngl;a
dﬁ MAS)M JJJ;J\ ;u\SJ G(Very Low)\h MA.MM 431.\51\} ‘(LOW)
Lo gagadll 4 43.\;.1
e A8 kg ph Ay :(Inference Rules)JYainy) ael g delua dls e
dﬁsqmﬁﬁgcj)ﬂ\d&ﬁ@)w\&f&@}ﬁéqj\ oA
M) Goalall = dain gall g AdVaTL) BaclE Y z) B a3 lgd g Bas e sacd
8 ) gl Sy el Sl o) g5 AN G yiige il Aaph e Al
¢(If ... Then.....0% ... Q& 1)) dda i) Baclll aladinly oluall #3 galll
Jiai (If OIS 13]) Eua ((AND , OR , NOT) dshaiddl ciplaal) e Slaie Wl
b ddbae AN G Hhge @l A I Sl DR e e i)
JS Cuhel g ) 0K 2 gan 8 Jidh aa) g 7 jde s clgia JSI U uad
Cla i o saclill il Gae G ey A ) )50 Gaii 2o il

YY1




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Cubae |y ania w55 e Gu dale il G5l 75l s (sl 723 5al
e aa) g ac) gl S
s dxegu) Agaly DA e bl FlEl e Jgaally mell da 00
IS Baaly dagiig san e )Jded;\ahadSJ(f\_umd\) L) Gl ya
gl IS ae cladl)
Al A Al il gai el g Defuzzification ) uaail) Al 3 s e
sl A nal) 4y pmall s ja g Ol Ly 3 g0a A ey
ey ALl & shaall dsaa (e st 2y Outputs) Sl y3al) 3¢) B dls jee
JUaal figh i) il 8 pal) (3 Adailae JS A8US ¥ ama 21 AY Sala 735l
) el da,0 (e et dai aedl il jaal) A5LE 3 Akiila JS iy
i (385 RSN A Bl A aney 8 Lgale aaie) i) s AEUSH s sl
Z3sal
sual) & paita g Al yal) ddlate
Sl 2axil) oY) gl By yeme b Ayl Al Jiam
YoS Oale o Lialue Alea 33 iy YOV alad ciliidly Gl Jlall
O o Hhalua) dles Cun e L Lad oplii Adadlaa YV (e Ll oS0
Vadant ) seendl Al dlon o 7Y,V Audy apaall ool gl Asilae i
Gillailan Coal OIS Cua ¢ ) seand) Aalise (go /) + LA Aoy Aaaine dailas
Lo 985 cagio JSI 4 ) seanll dalise dlea e 7)) Labiady Ay galill g e ) 0
Gialy LS LgiliS 5 dpaal) Il 3kl Gl dapha g palliad e (S
O dand Ogale 8 a5 e YOIV ale Ao ke €Y pas A oSl ddaa
dlaa e 7)) LalKe Jig g daalal) 8 dlicie WS el ddadladl)
G5 el Cagin Adailae b Jiaiiy US J8Y) Asilaally oy ) seanll OlSu
@ sl O S5 dyseenl) O dles e 700V LS Jig
e TN Y S G ¢S el (5 laal) Capea (1S Ly (il 5 g0 51
A sl sl dagadall €3 dsedl) 5 saall cillailae 3 4y ) seand) S dles
SYVAYEY Lgia lSYATAAT sai jeme 8 (3 kall Jl sl dlea caly LS
G bl Jid iy ¢ ean (8GR skl Al (00 790 ¢ Jidi 3 em pa (350
Alailae iy iy seand) ssiue o ORI Jishl dlen (e 78,7 Al il
Gilladlag o I iy aail okl Jishi dlaa e V.Y Ay 3 sl
Sy ¢l el 5 OISl RS 3y 35 G 3,01 J) skl Ales Cus e 4 sean])
Ji il Gkl Jighl Al o 70T Y lppnal J8 ) da g Adailas
VYV




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

Sl e el Ju g dgialue jral dale 3okl J)ghl 8 cUadlaal)
b ) 038 55 e By sganl) (5 e o BRI JIshY (A jral) 55
¢ yanall g A8yl g iKY g B oaldl & Aliaia (3l J) gkl Culiy culladlag
s Leilabie o Db cllidladl st o Gkl Jishl ols b s
Jsaall (e iy LS dadlae JS 3 galaii¥ly elaia¥ly ) peal) ) ghaill
) 25 ()

Sl I8 e Gkl OISl 81 jrall 55t (n ABMe)) uali
sl g AaiKa san g gale) o A Ladlae] chaly g oWl A glaal) culS yal)
Ay &y seanl) (5 shse o S5l Mael ary sak o bl dsilas
Aoty Al A5l 85 aad) ddaila Leali (S yall dlaef dlas (e /Y E O
daet a3 Julys ‘@J}&A.ﬂ‘ G siue o Gl Hal dlaef Aax e 70Y0
g2y A seanl) (5 sina o SISl alaef S e pulidlad) b LS ol
(JoA il sie gl )1 (e clld dafing Loy Lg 4 sl G gl )l ) el
S e L gial e 3al ) ddo )Yy danbead) culladlaall oda dsaal ol
Jlai b_das\;a < LSyl dlaef J8 iy dage dsead g dolady delia
dwé&:u\;ﬂﬂ\q\x_\ﬂmw/~ ¢ W&Méﬂ;mupj
Lida gl Lied (s clegiS alae Ay Logialue pludy 1k 4y ) seanl)
(o Al A5 clgie JS S yall alae] A o3 (a5 ¢ panll Cilladlaally 45 jlie
Calan 5l Ay genall 5 5 siaall Alan¥) QUSIL 6 ) sSaall Jail) LS yo slac dlea
Slo Gl Jaa) o Y delas s JIA (e agle Jaial bl
Ll Y A O graiail g ABISal) s Il & gusnall il 5 Adailae JS (5 siuse
Leilias 45 jlia Sl J85 LS pe dlaed 33 5 ) elld 3 ja g flagia JS m + .99
LS o dlac dlen e ZYFY 5 ZVTLY Lagie S dps cinly Cu ailiaddl Jadl
il e lagia IS juaa S Jail)



YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Y14 ale 4y paal) clliilaad) o dagd) ol e as (V) dota

%M clhae | o€l [Apnddoal]| Jigidla | Lk u,h R (vﬂs) dalusal) P .

@aguad | 65 | (@ | (9EE | (9 | (Hsan | (T)Va) Liguns
) FrenvA i 410 [T Mot VY 118Y4, ) ol
) NEVATY WA 4ALA €11 ey VARYAYE g8y, adal
o Ve 144 oV I oo\ TEAYPAY rag) e adgdaf ¥
oY £4h004 VA £FEA Ve £AVY £F N 1Yo 4 Adglalll ¢
¢4 otret Yoy ot0d Vo oroh £444NFY 14Ty 4 agpl| o
¥4 £YYY V¢V Ly VY Yere oNTVEY. 1¥04 4 P
YA neVave 1T Vv Ve Y R YEEY,) Pepron ] I
YA Yovag "y Fany Ny Y e LRI oYy ¢ adeledl| A
i \¥iot.e oy VoA Vi Yy ISARE AN sl 4
vy YA o). Ao vy 1A yrry £Y8YE yedauyn e ok 1
Ve WEEn ny ey Vot £4V4 YYAYAL 4668 cusadl] 1
V¢ (AR Y4 WY Ve WA YYUYIAe Yyor ¥ fudd jis| Y
VY TR EYA oy ALY Vo AT Lerqryy el Y o Al Y
V. VYAe. IN ) 4y ot 1A VEVFaYe Ay Y Glgal| 18
A YYveNs VoY WAL YAY ey otaY. 40 FAYYY A Ll Yo
A (ALY A £y o4 A VE4ve A, Y A I
v YoVIAA VY 1oty VY SAYA £41V64 IBNA gl VY
v VALY iy e 14 oot YATEYA ey ¢ il VA
1 YT Yy o4ty 1y oV Yy EYAYYAY VW Lgl| 19
1 YACAYY Y FAYY V¢ A Y1o6) e, VavaA e iygu | Y0
1 VAvare U IR X Vot VE4FYY VY4 g Y g M
¢ VYEVE £V otqy V14 VY ¢ VYot £YAS v BN IR
¢ §Yssy YA oht) o oV £04YYA VY ¢ sl Jaf YY
i YAs4V¢ ¥ 1YY 1o 118 Yodtqot oveE asll] Y¢
Y styy e FyYY FAA Frra YeVvey £YAROY ¢ waall i vo
| 1Ty Vo, AYFYY FYA V444 Y4 A MK ¥l adl| 1
. £611¢ . Ve, \re VYoo VY orA YAYIA ¢ sl gia| YV
oy VAETE e[ eeA YATAAY Mt WATEY | 4EVAAAYY VorAYR Y ULaal)

ebd\ GJ\S.J\ .\\A,_\HJ AR \‘\).\A.t.uc&).xul\ GALAAY‘ ) 6&LAAY‘}4.AL!J\4—U’_IM$)S)AM )L@AJ‘ )A.AAAS‘
MJ«J\U::AH«\ I S }‘( )AMK ] o.\ajlb 4 guna Jal d.\\.u}‘da; Lol c_xL\S)A\} YV ?bd

A\A.\YJ ccalladlaal) X V9 é.c &)J\ [ERTVEN Jaily ubS)A Maei nga...d\ U.\L.a;‘}“ uhﬂ\ T ()
Cuea g Aadl<al) daall u\h)ﬂ J\ 3l L_I\JA}M ?M ﬂ\.l:n!la..«xdsd}mmés &_\L:S)o]\ L;LAA‘
Yo daEl Jal) c_ql_.\chc(L;LqM ds.\l\) JJISX\ Glye «laag ¥ u.a.ujfﬁ\ as g+ VY 4;1)&&\ A_ALJIS
3 aVy Aalall 5 Ladly ang ¢ Vo A LAl Aalallg ang 4 JSaen ig g iy dang
Ua e O AIAT sl ae dsaall de aad 3 83 WD) Baal g Bas g alball Ciatg ple gl g Adadlag g

A a1y Aiilae O 5 sins le Jil) S e Alead Jpaadl b il s «(Y4 Yo



Doi: 10.12816/jasg.2020.67952 b i i .

w&ahﬂ&hw\} su.\’.sa.“ds.\l\ujéuls‘)” Q\)Mgﬁuaﬂ&d\j Yo A cwghﬂ“hﬂ\
Aaadl )w\us:\e)\.\\gﬂ M);J\

add )l peae Ay a e gleal) alai aud celanly ddlall ill 5 S 5all Sleall :jaadll

XV Al dysa s 5 0o (Arc Bru) 8 aladinly da s e 3Lk GlSul s YoV Yl
YoV ale yaa B dpuaal) dSull g § k) Uil (1) J&

ASYATY Lgie (aS30V e yian b dgaal) @S J) skl Mea) aly LS

(o Aliaa aSTTVA dsa g ¢ 5 il Ui sald s dilall Leidla 5 cldasal) cilalas &

d\}bi :UAA w/~idle3 2\,39\.1) U.i\)\.a.u (‘SY.J ‘Q\JM\ &S); &'_1\)\..\»4

Jl skl dlen (37 YA 04y ¢aSY €171 shay 4 53 30 Ol jlsa gedgagaal) IS

YY .




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Gda amyy /Y)Y STV shy Bajke Gl jlaey doaaall SIS
aSeo) Acibilaally Laaall Gl @l jlue JIshl dea ()5S 4 2 suball
celie gia dihilag  Jac :\a)}g.a;l\ Clladla, 4dlS cic :\.:;)}A
A8 all ) Aol Lals g ad) Aa gl cildadlae 8 58 55 (1)iaaseo T lgead,
&Jims} CJ..JJA:\SMI\LMO' L_;L L@AJSQ_\.MJJ\J‘;\J@BM‘JBJM\‘S
ugwja\)w\agﬁ@h;sjw%q&“é‘\aﬂ&nas‘mc_,uut
5all 5 (3383l 5 Leha s Uik scilane Al (5 al) dngll 3 daaset € Lalac
33) FiuSU)dgaaal) A Glase AL (A& Jiadiy Glasal) Bl 45 i & jUadl)
Transport Planning 5 ¢Y+)A ¢ pac das S dpa gl Agll aal )
.(Authority (MiNTS),2012

O Bl Al agay byl ZUELY) & L) Zilall axiiuy
gﬂ]'ﬂ} c(\ RIS~ NARREEA cdwcéﬁéﬁ) (E).EUA]\ Z\J\AJ\) GS}A&S\ Ong )MJH\
DAY 1l ST Ll i 8 A ol e (g AN Ol Yl an g
sy Bl V) ddsias Glua ol fzdsall GGl il L) yaail
(V) sl leiaghi meia o Al 5 Sl sl (1 SPSS el 2

M\Q‘J@CHBQJY\&M(* Jea

cllhaal) e |l el dasi | Lagaal) d<aldl Jighl | okl Jishl Alany | Agii Gkl | A3 gua pall Gkl o) dalual)
R EM NAEW DA oA BAE! W A \ Aaliwall
.er VY oYy DA LR DACA \ LYVL st
vy Y DA X ot \ vov LW 4 g yal) (310
NEX] R DAA oot \ N e 8 Al 5kl
ey LAY VgV \ ot BEX X Y Gkl g skl daa
Yy cevr \ “Ey oYy R v e Agagaal) Al
oYy \ R LAY LT AE RAY% AR @l ) dlasi
\ R4 R4 o NER ] Vo DR TS cilhaaal) dlasi

SPSS gl aladinly (1) Jsaad) it B 5 45 puna 1 jradll
Gl Cua dannll @i (g QMR Gl el Jsaall (e

skl e JS5 LSl dael G dilaas) AYY ldy A48 Ayl clidall
O AlSe Al agmy agie JS KA S Tk ¢Sl alaefy Gkl

A Fya gil) Al Gl 35 QS JE @l el Qi cillaladie 8 A aall 8 5 Sl cildaall ()
YA g A bl dpnaall

AR




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

LS e duald S jall agisSla g 3okl J)ghl dlaa 5 () seally A S 5
LS, Ja

¢Aonaal) G J) glal g dabicall (a ddan sia 40 e CHlER) CilS Loy
Oe a L e apaall SIS J) gl 5 Aalisall Cun (e cillailaall Gl Cua
oSadl (g3l 53 alall ddailaa b Lgilaa dlaci 5 dpuaall SIS ASuE J) ghal 30y )
JI 5 Ysh SIS 5 yhae Adailaa A Lgilie o JE5 Ll V) €LglS a0l e
Ol g Ao gia dun yla SRl il LS lgilSu g Lgialoay 3 il ddS
Jul) cil<es <5 dard p s ddoaaall SIS 1S A8 gea jall 3kl J) skl
; o and) 5 (A S Sl

IS5 O AR A ol puaial) 8L (s Adsaca ol Y1 Cilidle CuilS
Gkl Jlshl dlea s Sl dlaet G 483l donanll G ae il il
dopaal) Gl cildana dlae ] (e Sy Jal) LS je dlae G Al 5 ) il
OSall 3 jrall S5l dapla il oda Jyiady ccbdlad) claluag
s DS o5 ok Ge leeady Loy cllailaall (5 )oY il jailiad
Oe S P8l S5 palliady badi e gl g Gl 25ay DA e il
sl G yaria
sAaluall ) 5l JAL) ABUS ;Y f

S Jiat gy laY) las gl clabiee ) 480N Qa0 yla 44
Gl 138 8 Lgde adie) il 400 Wi daludl ) Gk skl 4w
i sy (V) JSally (7) Jsaally o(M)desaiall daliall Jaee 4 Jioi
Oes A seanll Dlhilae (5 sine Slo daluall ) Jall A0S O yiige s
Clabue (385 Ageajall ORI AT 758 asmy @l JSA; Jsaal)
Sl 4 a5 5 aldl) Jilailag e Led) i gad Ulall oy (e Cilladlal)
Ly 4 gumyal) (3 pdall A8ES J85 23 clagia S Aalua ) 3kl J)ghi 5aly 3
4 g pall (3 dally A gadiall dalisall Jare @iy gaal) cilladlae Cga olaiY)

TOCAS RS

Aea e (&)Gohl Jishl dlea daudy daludl 33y JUidl Jiw e daladl Gkl 28U Canay(")
e mal) AL daliall daud 2l Cuage piisal) 13gd Aliall g dadl e uSe &3 13 o YaS)dalul)
ua YooY cama e ;E.\\)'L..;M) d)ﬂb ;\.AjM\ Aaloall Jara \'A@ c:\ﬁ)m)‘d\ d)ﬂ\ d\‘,)ni Alaa
OYE-YY Ga

Guaall ue gals (Sl YA v e/ Ve o ny aladl okl A dangie GISY ()
Gkl AU salyy Ao Ja Lae ol YaSY e aasy sk oS) JS o Gl ((Ar Ga Y004 3Dl
elladl B il e jeme (A Aalisall Al

)Y Y




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

YN a ale Ay pgand) cilliblae o gl o daluall ) JA3) 48U (¥) Jgaa

A lasa Jlas A< J) gl S s ja daef | Jshi dlaa aohl i shi Gkl ) sk P
(Abaa/YpS) fypsall | (a5/TpS) Tpyaal) [ (YaSBaag)  [(pS/YeS) GBI [ (pS/YaS) A | (o8/7 ) Abgea sl

VEYAAE @ ave q ] AR ARCIY VYA, 0 aal) g3l gl
[RAEEEN) ALYV A Ve (X Vo aa¥) jad
VYSA, (XA e VAN [EARY YA [
TVAY, Y YEV A [ €1 YA R sl Jladi
Ay y YACA 1.4 [ TYALN (KK &gl
[ZIK) Y.o.0 Vv 1 YV OALA £\ W]
YVVA W KRN VELN A X .4 o gad
14wy e WLt €4, ¢ [z ¥o. ) [ ]
YYAYS AV, . [N A 1e.¥ .4 iy g
(XA VY. (X7 Y YYAQ oY o ual)
YEou A ALY Yo v [ VELN Vv [
XL Yoo Yot V.8 VAo V. ¢ ud
VeV Y 4. Y Y41 oA R K aly
7K £Y.o Ve Y Y. 1.6 () o)
YRALY YV, EERY oA (KR A Fadll i<
YvYay ) aATALN K YV, ¥ K o_aLal
Yye.v 14.v 1Yo.4 K] VYA )Y e g
YAAA £A4 [XRY% [z oYY K3 o_uadl
(XA Yy ¥ YAt V.8 ALY [ PP
R Yy ¥ Yoy, ¢ oY AR .Y hliad
I VAL (R 0 [ ) 48 )
Vit 14.A [EXIE Y [} Y 4lgBal)
16t K [EE W] K Y.Y Y PURTETI]
Yy 1Y, Y44,y e VY4 .0 4gd gial)
[ V.Y YA e Lt V4. Y ) A al)
Yy Ao rYV.¢ e V.Y ..o Ay gl
. V.0 €, v Y P sl i gin

YAVY. A YAYLA VoA o, ¢ KRN o Ay el

(V) Jsaadl by 1 jaaall
Alies A Clladlaall ol 8 oS/ YoS0 29 G sl il can ) 5
idadlas 3 Aliee QUK clladladl) i PSINESIYAE 5 il Ailae é
é\ Gladladll calaliw [GKIVEN LSJH\ P ).u}A u.a\_u &0 cm_\;‘\ L;.ﬁ\jl\
@J\...aﬁ\ il Cro Aoy La g u_\\)ud\ }q.d\ ‘:Jc oS gﬁinj ‘;\\S.m.“ JS).J\
g Lo ) (3 5hal) 1 ghal ol 5 Al 5 63 ol Alidlae 3 Aaliy s daed
W5 44y ) seanll daalaS L ) a5 (Al jrall Lead o o Db Lginlise 430 50
Leinlose 238 A anaall ool sl Aladlas (€ay gy 3okl Jghal 80y 3y Jasi )|
Oy ¢ el 1 jaal Lexd ga g 25l Ll Ly (31 Ol i
Gk (e 402y Loy deadl) dlle gyl y (5ol Qlaiin) dapls o LuSadl
RIS




Doi: 10.12816/jasg.2020.67952

o o) G & oy

1T e A e

T AN

e o 2 i N
Bt el e |/ | ).._
T - \___}1

A I

S8 FURTTRE
(D g e
W e i i
bSITaEt Ga 1A 10
JP"""'-‘.'J-J".;"".'- '
farratr o i 2100 ¥ |
M 54 var

(90 i) A i o S
Tl g Ve e R
TaRlaa Tl N MV L
Yol dangh e S B I Tu o AR
vﬂ;“,v..;’.)“"'\.._" i
¥4 50 Gaa g t
A7) dsaadl by : jaadll

Yo d ale cillilaall g i Ao dalaall ) g sl JAI) A8US (V) J2&
Cadlaall ef 3 aS/YaS0 0y ylisall milE Cin ) i aS/YaSI VT ) yoaa
e AUS cillailaal) Jal 8 aS/YASY ) 40 44 g ¢ puadl) dailae 8 Alies AES
Aale yaal oS/YaS0 Y Jaeal) gl (5 k0 Alas Wb capall gl 5l Aailae 8
S5l 3 AS/Y ANV 0 vy Aallal AUS eV o 53 jalil) L8 oS/ Y80 4
AT I FRVERN (I SN Py DYPECON I BN TWON 0 1 [P D R E L R SPRRPEEN
YV ¢ :




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Sle Y sall dlsilas b SS/VAS0 £ dale juas 3 oS/YSVAY S Jaedl
8 oS/ VaSAVE 5 daliall jra e uaall GSUl JIshl 2ol 5 3 il AU
AVEENWSR AW [ SRPER PTINN [JE Wy sl A& yaall gl 5l Aailae

b lailadll cilalual U5 4 5l Jail LS Jaef AU &+ ai LS
o (S e S S i L (e ¢l gea el (5okall Jiles 423 JSE
(e YeS/‘\_\B\SA Basng Vo A Jail LS 4K Jara él\} ccalladlaall claliw
VSIS Bang TTAN Jarey 5aldl) Alsdlae & lladl cialy daldl
Jaza opl Gl YaSfoang + Y Jazar 221l dq\jl\ idadlag <t Lalial
iase JSI/YSVAVY A &l Léqsb Laaall S Cilasay 4 gadall dalil)
Ay ol Asilae 3 Ll )y LS dunaal) KU cilhaas 4 e Jug
A e el Gigia Adailae ciliy dy B YASPY UK sasly A Jiea
Ja...\laﬁ z\.a:ula.i 3.:13;13;1\ S Gilaas 48U 'S.JL,)‘} L..ﬂ‘):ij ‘L@:\Lij 2»333.‘\;1\
Sl g elgday i Al Al c ) dlae ] g Leiladald g danaal) SIS )il
ol assl aps SIS Sual) Jaaill (385 Ledagha oliie) e Wl a3
(bl A gl 8 e dagda g I ghal) 20aDU ) jrall dxgall (e

Al u\)u}.ej\ daj JAJ\ 48l ?.d\ﬁ\ 4.&4);.1 (o Las CJ);.UJ
Gy bl ¢l (Bhiall 23 gad pladiuly cillailaal) Cilalie ) 4 o)
4_1}...;;4«5\ PERN|] Gl g uﬁ caffiad g (Model 1nputs) C.Jja.ﬂ\ Iy FRPRKTR N
Mamdni inference 48Yain¥) Jlaee 48 5k slaicly s (V) s2all dau yd\ D)
GHENGURRTREN B BT CEN N [P ERN e.d\a\) g zode e Jpaall ()
i Al dped ) all) Jigad &3 dus e JSI (Fuzzification)as seaal)
G 75l Slad o(Akadl b yuad) Ay srd il piie ) )l Wl (385 43S
50 9) O (s daludl) dalua) ) 4 ga el okl J) gl 4dlS
bl e LS}’M\ oudll S Gld el A.A‘ Lediial dzag ((55/\‘(55 YYA 0
WSy oS/YaSh 0 e U (Very High)las daiije & : NS lalaeg
) O (Middle)ia sie 48U 5 oS/YaS) 5a Ji ) +.0 0 (High)Aadi s
AUy ¢ aS/YASY (e B ()0 (e (Low) duaidie 4S5 ¢aS/YaSY 000 Ji
Cla o asan A il 5 gas CilS 5 ¢ S LS/ YASY (Very Low)as dcaidie

Salally @l iall dplaall Gle ganally At Losiall Jon 00 (lanll JYALLY) plii aallsy (9
sha g 44,k (Mamdani @\m A4k ol ‘;ﬂ.\...al\ YY) Al (e Ole s Adiy ‘L):ﬂ\
¢ ac ce.ulﬁj (ha cu\.ulu) A ydall claal AadDla g |l ).:SY\ = L;l\é.am Ak ‘Sugeno
ATYY 2 Y1)

R Y~




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

&2555) el Lgaad) Al Sinie JS5 LA &y ¢ puatall duilly 4y guaal)

s gl (e Janall L ity g Laladins) Y ANAN 68 ¢(*)(Gaussian e sts

Jsaalls ¢(£10a Y+ )T caaas canud 5 Stoji¢ Gordan A, 2010, p.63)

la JST (a1 (a5 4 5l el a3 3 sl DA 3 gas a5y (£)
A3l 4 all) H\Mujﬁ agaall (¢) Jgsa

daluall Lﬁg 4dUigt) P.\SIA\ CA}A.\S

[ paiiie b gla dip | lapdip 5l
VYA, Y Yoy,e V.00 o e (831 8) Mgua yall 3 i
1900 1 s (R Tt YN Yoo (3S/Y ) Al 521 (3l
AR Yoy 1,0.9 () oo (3S/Y S) @l J) skl Alax
Y Y. LTINS Yoostou [ Yeiana [ (YasRaag) cls s
ave Y. Youdes Yoaoon PN Yoo (88 4) Lnyaall )
VEYAAOY v | Yl LR Yoo | Ve (aaa/¥ o8) cillaadll shac]

(Y) OS5 () Jsaall e 1alel );.MJ\
(Implication Method) Aiadl Lgalll @l yuwidl el Al
LS"‘JY‘ aal) ‘_Ac Aaieies CLUST 3 gas u\ Rt I (Mln ds\}\) MJL e\.l;.m\_a
&exd uﬁ (Max ),\5‘2\) a4 Hhy c(d\ﬁ\_&]\ Al el cils j ds\) PAERA| e..gsl\
(Defuzzification) casail) 41 3Y 5 ((ASUSH 458 olaii) Ay o) il jall
Glidll Clily ag0n 8 Cacae e zasia a) ) dgbuall &0 Jyeas )
T siall Soal Ak e dlaie ¥ Kt sl Al dppeall a3y
Jaeddl s o adiad ) Lial Lhadind 3kl SI a5 (Centroid)
Stoji¢ Gordan A, ) 05 4dadi syl & (Weighted mean) &)<l
() ISl 8 eday LS Gkl e daslil) QS dikidl (1)(2010, p.63
il 188 5 ANl 8L A gl ) g3 iy el il ghaill g &y ylall puii Canil
) () Jsaad) o L) g dalad) ) i JS A8US

(Aadl)) de ganall ) (pra yeaie el da 0 Clua ik e Sl & ;mw,im,ad\dua()
il Jal ld dlall :lgie Canadll 73 5aill  deadisal) 4 guaall JI 50 Llail (e 220 aa g3 9 cAnluall
s }\ L;\.\.\.G\J\ Jal cla dlallg c(TrapeZ()ldal) Caatall and J<EN cld dlallg ‘(Trlangular)
3 YYE Ga pa (Yo 1) ae caully (ia clatles aal 53 331 udl) (Gaussian ggmal)ossbs
(rYe

e iy (Centroid) b siell S sl 43l slen dy galll @l pusciall Capnaa A1 3Y (i sha 225 ()
i) LY Ry el Lgiblee Ugead lipki SV oy o ial J S50 dad
Stoji¢ Gordan A, :aal i 83l yiudl) juaiall el dad el slay) e aaiads (Maximum Hight)
(2010, p.63



YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

] ~
" =5
3 | At ) AdA
: ™ — {
z = e Ry e phakty g patd
'3 s Ml oS - s (MAaimitani) o eee
; o~ AMEEN = g phal)

Ii.al.....d\ ) JAIN ABUS 3 gal .;ou..u‘«..)t,i

Sl Mt b

—— - -~
e

oo -—
—

|....- [ zisadll Coliaal 4 gudanll Cha s yand g I
daliwal) ) Jail) ABUS 773 gad cMALAl 4 gulanl) Gy )3 daat g DA Ligal g (V) JS4
<Ol (Inference Rules) JYainy) aelgd delua dds o Ay

8acl8Y s A1 Cus fzdsalll e AESN AdB) #)A) Lale s Sl
13]) dga il Baclall aladinly (£) JSill s (2)) Galall L3 daca sall 5 40V a00)
Mixy Cua (AND) Shidl yeY) sl aig (If ..., Then..... o3 ... O
Lpenl Aa ) il )l aasd S lISH a8 Ay gaaall a8 i e
Baclall oda (Gaadail A 1) 8 jaall JicEi 5 cunia dal g e gal) IS R (2l
G 6l priall il 495 43 )Ee Jb 3 YY1 e i )a8 8 4k il
o3 qan) aly o cae ) il (e (ol Bl A AlR el cililll s 5 il oy

YV




Doi: 10.12816/jasg.2020.67952

Stoji¢ ) el e i s ol JSa sl dafi ae sl

.(Gordan A, 2010, p.61

|

kel e 5RU D g ) igals) =

Aalucal) ) Jail) ABES 73 gall dsa g )l g A3k

J«ﬂ\ .\9\3“\

Sials (£) Jsa

Bl B OSay (£) JSAN 8 daimgal)l dpasell dgal gl YA e

Yoy Dba Om sl 8 Al AUS all) IS agaa daad Al gz el Gl A
aiises (Yoo J8 ) e Ge) Jaan adije OIS s jaall s cuilS
(T il (Mogm) paiding (00e Jil (MEGe) amsies (£00 J JIT00)
IS gl @l Glasngy (0) JSlly (0) Jsaadly (Sl s (misia
Jalaill il g Al il pipall Uy chllailadll (6 sine e daluad) 1) Jail

'Y

Y14 ale ol




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

daluall lad g Jail) ABUS 2 13) (o) g
Y«\§ e&&ﬁ)ﬂ\ﬂ&m(ﬁjﬂmuﬁs

7 gadl anils gluall Adty Abdlaal Flsall i | Abudall AB0Y bl

addia LR cugadl| 2 adij 1,90 o Ll

Jhaidia o0V sl i AT Al

Uil 6.4V Tlhsu|  pdin ¥4 Ll
faa Gaidls A sl adije .4y faddll i€
faa Gaiiie 19 g i Bl € 4 gl
jaa aidia N8 bgwl|  Jaugia £Y A g 8l
jaa (aidia 1.4 asdlll  Jagia £ry A )
fas Laddie nLa Wl hugle £vy Ay 3l
jaa aidia 1,40 el bugle £ 48yl
113 aidie 1,40 sl Jladi| Do gia £.7A RPIvgPs
jaa aidia 1,40 Coska|  hagia .4V o )
Jaa Gaidls A4e Y Al Jalsl o\ adelad)
fas Ladiie A4% Saall galgh|  Qadiia ‘RE b
laa (aiiie .99 Lol yaiiie ovY sl ugia

Matlab gl pladiuly (bl Jiatl 73 gad Gaadai @liiy (£5 1) Ol saad) Sl jaadll
Rawy s Aiaidie jean 8 o) Ju ASUSE JSAl, Jgall s

Caiai s ddgdlall clbastadl claliad Gy oglad) JJE) Jaxall e 714
o g asaill il el T dalesall I i) A3US 28 (85 4 ) seanll cillailas

;@\ﬂ\ sl



Doi: 10.12816/jasg.2020.67952 b ) i i .

() Il s aaddl
4a gadiall Aabocall (88 g Jail) ABUS A BY 8 aad) &l (0) JS
YoV a ale 4y ggandl (g g o
gl ae (385 A 5 5 alEl) Adailas Lelidiy clan ABUSY Aadi ya cilliblag o

A Gl Adadlaally Lell ghal L8 Al il (5,00 ) yd5e lae 23 saill Aliadl)
Gy 3okl il Jighl 30y ey duaaall @S cildasa dlac
8alEl A lan dadi yo AUSD O Jaadly a8 1 ey cdalisally 435l Apaaal)
J0) Ay AU A28 yo oo Lal 794 Ay
A AgdeBal) ddadlae Lganiti Cillailae CO Leliaiy (ABUSY dadl jo cilliilaa o
S aae N cllailaall ol 8 jrall a8l julys i) iS5 e
b28) 68 (e g Anlaginl) Adlall e 4 jall AU il ) Juda okl culkes

Yeo




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

Gkl Arnsi sy ) Al jadys dla ) Ga 33055 5ol plaa3Y)
adlaall o3¢ 3oyl yiall LS jall dlae (g 3) 5l
A A giall Adnilaa Lgeaiti Cillailae aow Lliciy (AKY daugia cilliilaa o
) oy S say A dlls Ay ally A HuSuYly Ay i) cllaila
Leie 3 sall B 535 (3 ydall ) ghal 5l 31 cillaslaall o2a lind
Uiy dbelany) 8 Jiafi Cilladlae ca Llici; (ABUS) ddaddia cilliilaae o
T sy i)l 5 G gudll 5 elies o sin g
s o pall 8 Jiat Glladlae yde Leliais clay ABUSY ddaddie cilliilaa o
o~y cmashay (sl el Jladiy il cppuilly dagind y oy s
4 )i A gall) dalisall Baa g Lgiabline Ll 3 yilia capanll 5ol gl 5 ¢ e
@ e.u}J\ L.;‘ cUadla ) oda CU;S é\ﬂb} ‘Lﬁ}\);“‘j\ LGAA XK )@.\
da b asill Ul QS a8 Bale) ) Adalgll Ay il e 5 )
Leans 1 G5 bl S
JE A el leall Lo siall Gl 3 el A LAY
iy o gial) e S G Bl ABe Gilua g dladlae IS0 daluddl )
G Ak Ll ) ABdle dga g dagiill CilS g (SPSS alin aladiuly 73 gaill
Clalual hugie zigadl My 0 1) el daugie dglas) 4Vs
Lalalaa :\.AG.A Z\A:\l\.\ G-’Jﬂ\ US‘“:‘ Ja\_.ﬁ_)‘}“ Salza :\A{:\.\ I Y ccaladladll
o 5 S8 e g ol GAUH Gl pdige il o gl o 73 gall il (iDL
Glua 8 lal) Jlatl) 205 e slaie V) A0S 5 AIUSH Cl e il Ay
Aalusd) ) e datis
OS] Slas ) (g pal) Jaa Ads Lk
slaei Gkl Jshl dles dandy SIS dlaci (335 (3 k) RS Cuund
dand oy Gy el 3¢ alial) g o) e uSe &5 135 ) e xS
Al ey Com 13 Sl LRI Jshl sl e oSl s
Aalall 32 5 \gia a2 35 il ke JEN o 1) ady s3I dhpalaiy)
0585 38 A8laY g skl o ddliaa) (aladl) LU (e s 4 ges Al
Olasza sy (1) ISl 5 (1) dsaadls (AV0a VAV ¢ aane (aly )OSl 2ae
Clhilae e o QS slael ) JE DS @ yise s &l
) seenl




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

SRSl dlae ) Jail) d8US (V) Jgan
Y«\§ e&&ﬁ)ﬂ\ﬂ&m(ﬁjﬂmuﬁs

ECORTICTV ORI . . - P .. .
L i) sl Jmf\ uLnS 4 .\.uei dgg.uz asf.m.‘;jl,hs d,hn d\,.hn ﬂn Ayl )J!'L;)}.al\ 9;,1:\ g ’f“ wbn JI gkl i)
e (532 gfhansl) (pS/Aanai il (pS/Aanai il (pS/Aanss i) (pS/Aanai il
Y14A,4A VY R LAY YA A A asalll
vag ay ¢ (KW e 98¢0 Y oAl
VY. oo YA Yo 4y Ve 14,V VY b gaual
vaq oy X [THY) A 1A VAo W s
AV, ¢ VY [ZRY AN 14,10 “Ae Ll
oYo YA X [TRY] VLAY (RT3 AN i g
to vt VY ASY VY Y%, 04 A ué
Vo ¥y ! VAR 1YY or 4o \.Ye o sl
¥o4 A ¢ Y6 et (KD vt a¥l Al
¥VY. 00 B (LN Yy (Rt RS ady)
Yeo N Ve (TR ) \YYY .or Faddl i
[IYAR v [T Kz Yo rv Y Jalsad
VEV £ VY (KX A Yo Y. LYY R
TR VY YAYA (KR rYVY K g 5180)
VYo A4 A Yyry DN ¢ 00 .o Ay sy
YYE 4 ° VA Y V. £y v e
YYY, e X Yo 4% VY Yo vy 3 448yl
11e,4¢ [ Yy Ay 1Y YV,. 0 YA Aglgdul
V1Y, 8N X 8. VY Y £ 6% oA sl Jladi
YanL g VY Y100 A YV, 4y R ol
[ [ V4 AE KX €404 Ay 4y 2l
AY VY 0 Yra. BEE Y 0N (I 4gb gial)
Aoty ¢ ) R Y Y Saall gdl g
oY, 1Y o (X2 R % KR gl
£%,0V 1 o nY oy (KX Wre adelaa!
[ERD 1 VLAY 0 o ot T
¥ ) R o) sl Cigia
VLAY [l YV A .80 (XY .or PN

(V) sl clly :Haadll

Glladladl st e A Vame @il 0Ny Jgaall oy

S aial Aguaia Leane i o Sl 31y SIS S A pead)

S S ) S W R g yall 5kl RS Jaee iy Ml y el

pxiy sl anly Jsh sie LS Aans Calls OF jiaa 8 (AalaBY) dadl) i
(YanioTY sad i S

¢ Sail) OISl (e Aawi) v v IS0 gie LS €47 L Ay alled) 3kl ASES dasgie of S (%)
A Jaxad ‘;LALU dawi YO equ ?S\-“ K ui Lgi s(/\\ua ¢Yeod gu“,“).a)} M‘ e L..gdu
e N I A :




YoXe by (&) Sdalt — S Aot

Al yized! Ol yulld g yal! Alset

&
Balasi i\ 5o ‘
Pl b e B S ‘
Pl i I T 0 B 2020
M Sl 7+ G B AT e

e | 200 Ll IV 4y

B L ey et 0 D ‘
U lpiapladi p B A1 ‘
Dulpbngin ' To P i 4

B e b e Y e D

e e L i

() sl Gl @ jaadl)
Y1 ale cllblaal gl o el aed ) gl Jall AdUS (1) Jd

Al Gk mny qilaind pae il ey Laa ¢ allall Ja siall o Ji jemn 8 OISl Ay 5kl

YEY

S pall &y 5 el 3S 5l Al




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

1) oS/Aans CllY ¥ ou 48 gom yall 5okl AR piige ilis Cas ) i
i g (OSadl (go Aansi YY) s A g pall (300 e okl yie SLSH aady
I sdals 4 jlia il alae | 3aly 31T ylas Ay gulil) dladlaa 8 Alies 43U cUadlaal)
el b (e £ Skl i LS aady ) aS/Aans alle oY) 5 okl
A8 Jganl) (e it ¢ OIS Slac T 4T85 45 jlia Lgy 3kl J) shal 32l 5 5 Adailaall
h giall 5 Adgdally 3 3l 5 A ulll e 3 OIS Y 3ok )k A8l
415 o Lga (bl Ul skl 3y 355 gilalion qouiii 3 (el 3 gaall cilliilae Sy
O dlae Y Al ABUKY Jhge o) UL g Leie JS ol

o (bl Aad Jas) Adgeall e Gk RS Jae gl ol
2 Gl e sk e SUS JS) Ran Gall 4 4 e 3 (OASll A8 gaa yall
O sdsall mlE Gl i (Rai) 23TV ie S JS aady ) A8 syl
BN axa) 3 jalal) Aailae 3 Alies 48U cullaladd) 8 8 oS/dans Calf 4¢ ¢
L2 4 gun yall e 3okl Jishl Al (G (e dawitE oY a5 skl i
Gl S y53a als LS oy ) sgandl Aarala€ LolSall 5 &y punall Lgisany 1 ki
ddailae 8 Aliee AUS cillailaall Jlef (8 aS/Aews Call ¥ digea ) e
On AV 8 g G gyl s OB (n Al e LSH w33 (5) 5 s
Gkl Jlshl Maa) LU idy dgialue plud) ae LS slac 481 (G
aal aS/Aans Gl v 0 LU Jare &y dus 60l (e i) SIS DS e
Cialis (Aseand) 8 Jaa) e Aawio Y sail aaly e SIS (o) ddle
O Aawi¥ 108 sad aady okl (e Sk e SIS IS ) aS/Aans Gl ) VT
AU iy WS (Sl slael ) ASES JBY) a5 A sl Adadlae b (LS
e LN axdy ) aS/Aaws Gl v 0y Gl slael ) 5Lk O skl dles
Gkl AUS el a5 el Gosin Adailae 3 (OS] (e AV £ 9o ghall
LS dlae | Al 5 Al Lgingaday 5 e 43 gac 5l 5

Gl VYA G Saed ) sl SIS gkl AUS Jaee gl
O AV YY AL g ) G e skl jie sLSN aady o) aS/Aas
Sael dysuie Laall G Jshl dles 4 DS JAY) 2xd) sl Aailae
QAU oY) elly aail aaal) ol ol dkiilae b aS/Aans i 4 00 5 (ISl
A (LiSas (yo Aand® A sai dpyaall Sl G sk e LS S pady Cum
Aoaaa) LS JI sl 4l i dlae |

Y&¢




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

JSd8aa) 5 S ) 3an g Sl dlae ] ) Jall Gl ye A8US Jans oy LS
4 guie LS Hall A tef aa 08 WS ddand 19 S0 Baal g S Bas g Jana
OR8N Bas) 5 S ) Baa g Jamay el o gia Adadlae (A (S

Ay &) alaed L) sl S cillans LUK Jane il IS
O Aani V VIATE gai 3aa) ol dasall a3 (51) ddasa JS0 A all VYT A &L
Baal g ddasa Jamay o gl ddailas & Ol ilasall 4aad Jaea J8 (oS
O dawi Qall ey Ogle gail Basly dasa f) A ll VVIAA K
dawi ll 19 Yo IS san) 5 dase ) Joall cldanall AUS ) Lay oS
(5 hamdy AUV s A6 bad dlaia) Jsh e clasad) dlae 3aly 3 3 il
Leillane 5 Apaal) Sl (o plises o sin Adadlae cla Laiy

o ol OIS daeY Wy JEN cl e dplucall AEUSH L
Clasal il o) i ae sl 13 e Yl a8 AGL ) ghadl)
(ailaall 5 gie (o 4SS @G Gua paie S (Fuzzification) 4 s<asd)
3 )) on gsd slae N 4 gea yall (3 k1 J)shi AUS a0 7 5) 55 Dliad
L\.Lﬁ.‘ clagl) :\:\A.mﬁ (-;3 Gl peed Lf‘;‘ [PETIO] Aa__aj/(:\md Yeun /(sS AR
7&\55} sJESU Aad) oo ~/(=S\' I (Very ngh)h; z\;uﬁ).o PEIRS :g\ﬂ\s
(Middle) dawsie WS 5 dans) v+ [SYGa B (W) e (High) 4e8 s
Ji NV oe (Low) dnmidie AUy dawi) v [V 0ga JB N0 00
SV 0e JB (Very Low) o duaidie A0Sy i) v vs /aSe 005
BTT)EN @)}3) Gu‘);“ 3\:1}\4:;1\ 4l JPRENPY JE lal ?3} ot v o
(Implication Method) 4aaall 4yl < yaidl iy «(Gaussian
cla dall meat & (Max Gle) 4ok (Min J8Y)) 48k alhaidl
bl S el 44k e alde ) &3 (Defuzzification) cuweaill 4 3Y
Sl Ll Jlgn Ciypadl Glghally A3kl uii Cedily (Centroid)
39an paasy (V) dsaadls Ol dlae i L) jaaie JS 4SS iyl 88 5 cola)
e IS a1 (gl 5 A sadl) L e (38 5 3 gail) C3lA




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

Aiaal) 4y gl o puaaill 40ad ) 3 gand) (V) g
OS] dacy (a8 g A8 ) 2] gall

laa abdia kil b gia i 133 gdije il
Y.woy Yoy \oe,0 oo R (S/Aan il 43 ga yall (3 shal)
q0_¢. PN Yooy VoY Voo (pS/Aans il A 31 3kl
Y.o.¥ (R Voo TR R (pS/Aana Cill) (3l ) ghal Alan
Yeos 11 Y VYA At tos (/b 5) LS yal) slasi
[N PR N L Yooy Voon (pS/Aans Cill) Agagaal) <)
YY eV VeoYoo Yo._\o. [ R [N (Aase/Aans ilf) cillaaal) as)

() ISl 5 () Jsaadl e laldie] : jauadl)
Aalusd) ) Jal) 23S ola] 3 gai ) 53 5 i jad Ol shad (i £ Ll
o) il g il ued 3 Adae Sl dlae ) Jii) A8US 08 & 5 5A)
A sa (0e) s (it JUIS e jaa) Gl CilS 5 ) v g i G agas
ey (20n I (o) bugiay (£0a B MY e) paidias (You i
8l (V) JSEy(A) dsaall s o( SSET) Ias adigey (Toe B Aloga)
i g Al <l i pall Ty cllablaall (5 sine o Sl alaef 1) Jail) 486
Y19 ale bl Jiail)
ORud) dacy (88 g Jaa) ABUS 4B (A) Jgaa
Y14 ale 4 ) ggand) cilliblag (5 giun Ao

7 galll il Alual) 48U ABadlaal) Zisalll s Agluall 480 Aadlaal)
b gia £, iy g (o Jaa i e ALY AlgBal)
aldie ¥4t ) 54 iy o A slaw gl
addlia Y. Ve il gt & o 0v asadll
adida Y.ve 4 ) i °o.¥ [
haldie Yooy Ay ) i o) A 581
fas (addie Y.ev alelad) i 8. Lialf
[[EQPALEA Yot by e ° o gaal
fas (addia Y.e0 Jalsas e ° ud
Jaa (aliie A sl Jlad b gia £.4% Fdll i
fas (addia Y.¢4 sl el b gia £.4Y ol
fas (addie Y.¢4 G gl b gia £.4 o_uad)
Jaa (aldie Y EA gska b gia Ao Ay A
fas (addia Y.N¢ Saall g gl b gia ¢, 0F 4 giall
faa (addie Y.AY ) ggaal) b gia £ 6N o AW

Matlab gl aladinly bl Qdadll 73 gai Gudad @5 (V5 ) el saall @lily 1 jaadll



YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

(A) sl alily @ sl
Sl dlasy Wb g Jail) A0S 2 lBY A1 gall agil (V) JS
YoV 4 ale Ay ggandl (s gl o
QS daef 38y pae B ol Jul 4308 JSaly Jsaadl (e
) LS a5l Ly Goslaall D) Jarall (e Z VALY dasy Jas dinddia
slael ) Jall A8 Ay G 4 ) seandl cillailae Caialy ccilbilaal) e
Al Ul 23 sall il jie Cana (IS
1.0 4 giac 3gaa die Algdal) Aladlag Leliciy cfan ABVCY) dadd jo clliblaa o
770 Ay han dadf ye AleBal) Alailae ) ity a0 Ve Ales e da 0
O s23e Adgiall Abilae S o I Glld yulyg o/ F0 Ay dad e Laiy
Ay Lgilanay dpaaall SIS GlSuly 48 joy Jaill 3k S IS

VeV




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

deadd Bl el me condiill Lla dsagall (e 7¥0 sai zliagg /70
Ll Jal) culSa
c;,b.a.ug_a}m uﬁ Jia caladlasg o L@_\.\m} M\.\Sﬂ AM.UA Gladlag @
GUadlalll ol u\ LS‘ (g cL}.u\j c‘\_u}\h.“j c\_a.m.“j cC\A}uJ ‘?}"d‘)
C o) H Aty ddangie 8 Ly o/ 00 G gl T Apdy AU dadS ya
L JS Ol LB Janall e 70 56+ O
cé_}.ﬂ\ 8S ‘_,’_°a Jiat caladlag e L@.ﬂdj ;Zél.ﬁsl\ Z..hujh Glidla. o
PRV U\ Lﬁ‘ g g c'&ﬁ\.ﬁ\j ‘@}M\, c&,}.}ﬂ\} cB):g;._'j\j c'é)':\.;“j
AU Ant jo & Wiy 700 80 o ) yE Ay AU Ao i Sadlal)
L JS Sl ) Jall e 7+ 500 (o 5) 5 sy
R T St calladlaa C'U‘ Ll g AU Aaddl, cllblaa
Ly AEKY) At clbailaall oda o (s 64 HaSuYl 5 A il g (ol sl 5
Oe 2V 5N On o) 5 Ay ALK Andl yo (A Laiy 780 5T (g )
e JS gl Bl Jaal
e law) ;b Jiahi cillailae ()L Leliad 5 :lan AU Ladiie ciliblas o
gosbas ousally el adly el Juediy dabiedy  eaily
Y oo J8 Ay 4K daidie sl ol o (o sl sl g
e IS Sl Ul Jamal) (g 7Y+ dsasy AU Ak 5o o Loy
JEl QS ) 5l eal Jans giall a5 3 gl Al HAY
gty Alasgiall (je IS o Ll HY) A Cluay ddailae JSI ) )
<&l :LJJ)L L\.}SJ\ 48l A9 2;7\3.'1]\ <ilS 5 «SPSS c.o\.!).! (;\Jil.n\.] CJ}A.J\
unsu ey dasgie Figall My o0 £Y Liad daugie dilias) Vs
b sl Laaly g5 AN (e Bl Y Jalae At YA (pap cctillailadl
J\&Ybﬂ;@b&@w\u\y}d\UAAJMAU;MUSS\(:J\AY@\SA\M\
oS
s JAL) ABUS B 2] gl A5 0 ;LI
o galll G A5l 3 cAaluall g IS Z8EY . 2 gad il sl
L Galiae ¢ S cBA G ae 6y galll @l el g JASY) 5yl i gLl
ol il g5 il g Ak pal) ae ) il i UL 5 ol Gand gail) Jingii Lea
«(If ....(AND) .... Then ....... 0 ... 5... O1S 13)) Bacld s U 55 V4
(Vs ) o) Gla A i) 38 Cua ARl U s s g &8 LS
ol LS Lgilalaial 5 cOaaall 4y salll ol yueil) S Ml g i) (pand sl

YEA




YoXe by (&) Sdalt — S Aot

Al yized! Ol yulld g yal! Alset

£ IV e (High) dadi e 4S5 Foe i (Very High)las deii p 4iliS
Rj\fﬁ} A dlec (Low) Aiaddia :\é\fﬁj o (M]ddle) :\.b.m)lo 2\5\55‘5
Gﬁ}qﬂ\ iy ERPIRPLEN oo 5 (ﬂ) Jsaallg ¢ ylan (Very Low) Jas diaddia

e IS )l sl 5 A sadl) Ll i (38
S A 8] 2 3 gl AR al) 4 gall) <l pantill Aad ) 3 gand) (9) Jgia

faa (addts addla b gia i laa adija sl
4 .0 ot £y L Aabowall (ad g Jasl) ABES 00
-t Yot .0 0.t v Ol (i g i) ABES G

(A 50) Gl saadl e lalde) : jaadl)

e - - Ak 7l
Lo b dics
o 2 o Ay
e 2 : e
D21 5y Ly Sl o o CRCRR B U3 gl B
= O A - e =
.;.,\..«..,.Jq.,, Worr kA sl e

Umu»um,u\@mmjm\gmca‘w;\ﬁma#(/\)du

:\é_).)a_\:\ks\&\‘gﬂhs(s:\&&;\JSJ}A;JAA.\&\JcJ}AJ\u\;JMbc\JSuSA\J
S e Ge) Tan g se 1 IS s A CHS5 Ve e G B
oaidiag (00 B M) Jamgiag ($0a 8 AV 0) alijy (Yo J8

Y¢9




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

2 ()Ja 5 () +)dsaall g (ST las Gaidiey (o J8 o)
rbadlaal (5 gie Ao JEl) AEUS 2 MEY il 3 gail) (Gauka
Cilliblaal) Ciaiuat! slual) 73 gail) Guadad il () +) Jo
B lidal) JAII) ABUS ) piipal 188

C(:Z\ o asladl) 3 el pu ol Aasladll
Lo sia £.49 eyl sl laa iy YA 5 aldl)
adAia ° el Jlad lax &8 ye Y.A Ll
Uaidia ° Ale Lol &8 Y.00 A asay)
Uaddia o9 iyl Lo sia £.YY 4 L))
addia o 9 L Lo sia ) b gidll
Uaddia o) FIENT Lo sia £y aall ol
Uaddia °.9) Tl s Joui sia £ .11 A ) 99
s (abdia LYY REN] Lo gl ¢V dy
s aidia 1 g Lo gl ¢V Fdll )
las (addia 1A o juall Lo g Y Ay 5aldl)
las addia 1A Lo gandl Lo gl ¢4y 3yl
las (faddia 1.A4 o sadll L gia ¢ .4¢ PAKTVREPLEN
laa (addia 1A L) Lo sia ¢4y o geal)
i °o.¥ A sean] Lo gie £.9A Toke

Matlab gl ahdiuly oluall dlaill 73 sai b @il g (A 5 0) Gl gaall il 1 Hauadl
Aoy aall il paiall Wy jeme & g ) Jal) 4808 JSal) g Jpaall e
A Jamall (e 707 Aty daidie G daely claliadl 5 g e
Caieal Sy cclliilaall cilaluay sl WSe ahsil Gy cosliadl)

b LS 73 sl peilial T g Jaal) A8US alal ) 4y el cildadladl)

dud Odiagin blwag 3oall bhilae acays clas dadlpal) ABSH A8 o
Gohll Jishl 3 32l dadipe AulSu RS, auti Jillg 58l €0y )i
Llieds o/ YA Ay dadi o b Laiy ZVY Aoy (g pal) Ja A8US 38 lan Aadi 5
AV sty Tan Aadlya tlgialie e ae Gk Jshi Al L 235 )
saley olaliag culadladl) oled ML o/ Y handy A8USY Radi o o Lol
JE) Ao glaie Al O Sa Lo JS Jiil) cillalade o ylail)

YO




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

:
3
¥

¥
F:
x -

A

s lic

(\ ~) djjaj\ :)Jm.a]\
YoV ale Ay sgand) (5 giaa o JRIN ABUS A MEY ) aad) a5 il (4) JS&
skl 8ol anti il g niSuy) dddlas sy cdadl ol 48USY a8 o
I daludl 4 jray S S5 e uaal)l @l Gkl Gl
Y0 Ay AUKY Ao gie o Laiyy 7710 Ay AU daii yo Aadlalla
Al cilan 8 i dailae 5 pde AT aay g rAdae glal) ABUSY) al8) o
Apslilly Ay pally il SIS sy cuaall galglly sl
23 A (ad yead) pailly ez ke comsadly el Gsing el
O Zigadll Ala A Sade e dla jaoe Bl (N w7 g8 Al Q)
Lo Lagie JSI Al cdlanall 3 sany 5 (Sl 5 dalial) (5 5lie Y G 5 Jail) 43S
aldadlaal) oda Cilalia g

Yo)




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

dm} c‘uhcm‘}[\ uﬁ Jiatt ciladlag a2 s MAAL\.AS‘ PRI e-\-m
}\Jﬁ 6\5\ 444l cAA‘KA.m‘;ou ¢CquJ 44.\3@3]\) c‘).a.as\)]\" 6\43} cc.\_u.u
C}\ﬂwuhﬁ\w@\céﬂ\u\;ﬂwg&_a\éja'ljourg
Lo JS dalisa g S Aagadal Canlial) Rl jua gl (710 50+ (g

(i g g O gl 2o el Cildablae Cas auiay g iuw\&mwﬁ\
M\Mﬁ@\h%u&s@\b&j cL\.\AS\j cja}u.nb ce}.\ﬂ\j w).\aj\j
AJJJML@.\;M}L@AAJSUEMLA\M}MM;M\u\Mbﬁjdﬂ\
Gl dete O Aalins GlS daphd caslia) i) gongl o 710 e
Lalads sale) ) ddalel) 4y gatill baladll (e 3 e A 4881 238 ladlas laS
Sy okl Sl st bbd (e daiiey Loy Lete IS Q8w a5
Al dgapaal)

Jal) RS o ydgal deeall Jans gial) Ciln 23 3 gell Al LAY
zisall)l iy Lin LlE Y Ade Gl Ol daluall ) dpluzl)
AV @ld dayh Ll Ale aga s Aaiill Sy (SPSS gl g aladinly
oY) Caatl) b 23 gl dpaal e X5 Lae ¢+ A® Lgiad A gic diliaa]
LJSS Jaall A0S ¢ ygal
disiae Jao & zisaill il (335 ABUKH A8l (pls joudl A glaaS

Jsaall o Aipall 5 (RUSI <) 55 50) JSS 723 gall €l pyiia oy L Y1 el
Aoy el Jail) AU ) ydige G Bl )Y) ClBDle A8 ghias gy 53l 5 (V)
O ey Jgaall (g s AT g (e Aplaall il miliig den (e JSS
Byde (eed Ciany Cua ¢dilad) piladl dlsad) AUSH Ol jige (n ClE)
Loty daluall ) 486<Y L_!\)_mj.ou.ud\_uhaa\ AYa Gldy 448 Ak A8
38 gy (Ol dacl W, BUKH @l jisd i opililes Me G
- lEA])

o USs Aalusall ) A gua el 3ok Jlshl IS (o 458 Ayl A8de
S DLyl dlailas 0 dele okl Ukl Alea s Al 1 3kl sk
Jshl o il Gadi Gy dpaaall @S Cillasa Lgoadd il Aall)
Legie JS 0o 4830l 5.8 e oy e €030 sl Al g Al i) G350
Aen Oe Akl A rall @l peia) Bl Gy 4ins des O LAY
Caadl @l prie G bl Y Gldle Jsan DA e S L s oAl
Gkl Jishl (e JS5 LS ) slae iz 3 saill Gk dpaal ac s (Y s520)
O daed

Yoy




YoXe by (&) Sdalt — S Aot

Al yized! Ol yulld g yal! Alset

g paall JA3N ABUS <) i ga ¢y Jal N1 clBDe

v,

A ghuaa (V1) Jo2a

o

gy

Adg)|

L | A | Al m““uu’“ ks mm “”Hw“ s "”h o "”h Sodhoa | S0 | yalia | Gl | U0k | Hpan g ol gid
i J&aﬂ uu.u (Mg il | anfang) | (SAn ) oSl (P00l | (S0 ol | p5RES) 335 | (YeSBing) | (ST | (81" | (%) | ")
b [ | e RN Rt PRV TN Y| WM A YA ) WM (9'9) Mg e i
CCAN BT IR L e RTINS R RS YA YA WM M WM (978 &5 @k
90 20 I A Y VL 1A A7V ST VO R T BRI WM W R M \ (0759 G Ly
D] e KA RiA AL 2 T R P I Xl W W WM VYA (S919) yn s
AL PR AP (N KL LY. W Al A R RN W . I A (12 g) il ks
RS LA R . [T T W B IS | RIS A WM YA | (S s A s
e | et | A N 6 Y W48 I W b KA RN s | (o8 ) A e i
A e e Wre . N X W . YA [OLCO SR A AL A L E A (W
FE R U TS N KA A il X P N KA RN s | (s ) 0 Ly
Y e | At KA e il K RN o . RS WP A (8l il 00 B
b || 6 W i o K e e, L R T B TS Al (aufoan g) Gl ks
gl [ 6 Al M Wre N A Rl KA A A M e ) s B b
L en N R KL IO T W A A W RS L ot A of daluadd Al i
Wre W Ty KA ge Al iy K i At KA A s Y. gwlﬁwljmv‘
el om e A W e V. WY W N Y Rl ¢ @whmﬁray‘

SPSS ali ahasinly (Vo 5757 Jglaadl bl 88 5 4 gina 1 jaadll

3 ALYl 8 5l Adas s olaV) 43 yha Lol )1 ABMle 8 jdie (ued Ciaa g ey @
S Anaal) S ) glal 8BSy AV il g 3 el il (piuSe (e
) Gkl Ukl Alas A A gasall ORI e IS Jighi s Aabidll
daliwdl
ae 358 ST Gl Glalual)l ) Jail) GBS adE) 3 gel &0 dasiyis e
G I sl ae dala il dilan ! danally 4y sunall AU <) 5
WS Al 3 g el a5 Laiy A 1) (5 k) 5 LS pall alae g dgaaal)
Gkl J) skl Ales aa 8an) 4y 8 Aga yha Jali ) A8y ISl ) Jail)
Ll Y Glidle 5 oSl slae ) Jaill A0S alE] 23 gai DA (e gl
— Ay s T A oY) cilalual) ) ABESY ol piige of (ABEST ¢ yhige
Lot 238 A OISl dlae ) ASESH <l p5i5e (e — A58l LiBe 3 55 G
) Adaus gial) calEdial)
) il
el @l e ol Jal AU Clus 8 dadid) ) pasall 56 Ve

Aoy Lginaal 5 48 jrall ginpda g SIS 58 51 Ll Ca (e cilailaall

saay Jill S S pde ol Lagae O o i il 23 5all ilive
bl gl g Alanal el puaiall (6 5 480K0 A s Ay 4l

Yoy




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

Ay Agra Figadll o) dada il Gubail) ael gy 23 sadll GMAM ol ) Lo
gl
UAMISA‘UYJ)AS\ c.a\_u‘sinuhm‘d\ ‘_A\ d)ﬂ\@\_ﬁu\w}aés CJ}AJ‘@.L\L.I
(55) A€l 4l Lo Aaluall () ASLY 1 la ¢l dlaeY Ll
Ol alac

dalud) adse On Ajad) zigad) JSS AN G ydse Lo zisadl Gukie
Legia (s GBaadai o llailaall IS Caiaill 8 4l AVay 38 ST (Ol
Ja e

Gy Ay seandl Gstiue (o lan dadiall Jaill daUS allal aal 3 jaldll dduilas iiatie
uaj 48l )ASY\ GA 4_\3@35\ adsdlaa \A.Lu c‘\_a)\s‘d\ C.JJA.IJ cdalill CJ}@ c_a\_u
O slacly
Zisar b A gidl Jail) AUS Can (o jeae Clbailas aaf 4l Adilas il
gl 5 Ll laed sy 5 5lie Tas dumidic J6 AUS A0 3 gaall cillailae e
A gyl Jail) ilend dpnally Ll

1ilua g

UM (R DY RO PR EQ

ALY S pall (6 st e Gl Lgle 5 pal il @l il Aduai cilily 4ali) o
DA A Aol ST il Al ol o3 Jia (e 2y 30 ) ) (A i il 5 o5l

Asall e g e pe dg0all Clhilas (8 lgileady Gkl Gl 4l o v«
o3l Ayl ymall daplall e iy (agyae JSG SIS il (8 aald dulie
calladlaall

OSalS) a1 Ayl claa gl e (Aigy clily @i 1)) zisall Gukie
Claa sl e Gabaill e AlSe AV 358 ST i dary () dalaall cilaa )
(il sl 5 Aagdasl) a8V 5 cllailaall) 35l 4y oY)




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

1@l
Zagaill cuail) 3o g (1) (dala

) 0 g i 018 .

Ao gl s ) il i By | oyl | g g By Lyl g iy | o daiin | ) gobiap By | lnduiip | Hpapd 6 g S gl 1R O | )

o J g sy i el iy il ety Tl dey iy R Lty | ity | g g sy gl IR O | Y

A g s o i el By Gty | it | hasd DG | None | @M JELaRl | None | dgapd 8 @i oy gy discas i | ¥

A | A Jis gy Gl | e | GGl | R | Al | A | G Rl | R | dged 6 g gy g s sy | ¢
g | Al g i g oy | g | gl | A | Rssdddl | A | g0 Le s fpop p gy | Dty | lgad g ey | o
o J i s g i ey | iy | gty | el | Lynd S | None | GO adilsy | L | Hpapd f GRS | D |Bpap giitseasii| 1

A g s gl ibcbaedilsy | b | g glagllly | R | hysdESd @Sy | None | @ JbiUally | None | Hpapd s gy | Db |dgepd gRilGcas| v

A A g S gl il el B il Jlaglilsy | biip | hund &l | None | gidJilalily | None | Hpapd gy | hine | Bpapd g e | A

o gl s gy il il it il gty | et | and e By SRRy [ nbitn | Hgapd b gy | L |Bgay gl casiy | ¢

e J gl sy iy | A | gl | R | A s Ry | A | Agapd g GRS | R |y gy | )

Ao g s gy Sy | g |l gy | B | hsd & R PE Uy | Do | Ugapd b GG | R [Ty s a1y | 1)

e g i b clina Sy | A | ey Bty gl o dic G gl Ay oyl 6 GRSy | W |Bgapd gl 1Y

o gl ey il el iy il ety Tl dey iy G )bl iy Tigapl b dis gl g O (VY

o g s ) il e i il g sy dyad e gy G bl iy Higap j# b dis gyl g ARG O [ V¢

e J gl sy i e dily | il ey ity b d iy | I G )bl iy Tigap b dis gyl g 1R 20 [V

A A | it | gD cllse g il g iy dynd de did | 1 G Pl sy | T R | gl 0 Sy gl s gy | 1
ol A G |y il | g clbna iy | U gy |l e | gl S B | SR O By | [t | Hgad 6 g e | Bgayd g cas | ¥

A IR | it | gD clls i I Jaglilsy | g | nd s gy Gy | bt | Agad s S | Bl 4 20 | 1A
oy | i | LT | A | Al | R | Qe | G | e A | Rl | T g s |14

il cline By | e | N gy lily | lindiiye | hymd S By | Nome | G0 JgbiUally | None | Hpapd s gy |l daisis | Bgapd g O | 1

AR (alh) A3ylna el 30158 5

Yaa dadiya FERRTINN] )i Aadi ya Slsudl A8ty Aaliwall ABLES cuils 13) \

dadli o FERIION] dad o OlSd) d3ES Aalowal) 43S cilS 1) ¥
Aa gia FERIION] OS] d3UES Aalowal) 43S cilg 13 g

Auadiie FEERTIRN] OS] d3UES daloal) 480 cuils 1) ¢
Jaa Ldaddia USR] Ol A8UES Aalaal) 435S cils 1) °

dadli ya A8 o) o) dBUES Aaliwal) 43S cils 13 1

4 PRI Slsad) A8ty Aaliwall ABLGS Cils 13) v
FERTINN] Slsudl A8ty Aaluwall ABGS Cils 13) A

FERRTINN] Slsudl A8ty Aaluwall ABLES cils 13) q

Ao gia 480 o3 OS] d3ES Aalowal) 43S cils 1) V.
Aa gia FERIION] OlSd) d3UES Aalowal) 43S cils 1) X
Laddia PRI Slsudl A8ty Aaliwall ABLES cuils 13) VY
Ua gia FERIE] olSud) ddlis g Aaliwal) 43S cuils 13 (X3
Aa gia RN OS] d3UES Aalowal) 43S cils 13} V¢
Auadiie FEERTIRN] OlSd) d3UES dalowal) 480 ciils 1) \o
Luaidia A8 o, olsud) ddis Aaliwal) 43S cils 13y IR
Jaa duaidiae A8 o) OlSud) ddUS Aaliwal) 43S cils 13 [
dadli ya 480 o3 None OlSud) d3UES Aalowal) 43S cils 1) VA
dadi ya PRI 12 Aadi ya Slsudl A8ty Aalewall ABLES cils 13) [K)

Esssssssssssssssssssssssss ) 00 eess———————s




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

12l all g dlaal)

:&A.).“JJDAA

BoalE (g gl Slan Y QUSD (Yo 0 juaiin) elan ) s dalal) Lamill 538 yall Sleal) )

Ol Al slaxill Al Gl (Y01 A) claa¥ly Aalall &apill 58l Sleall Y
oAl Y VY alad cliidl g a5

YNV ol e ) jeas Aoy i (Y VA) slanlls dalad) dapill 5 3S 5l Slgal) Y
Bl e shaal) alai anid

Oe o) 5ol s sl QIS @l Ul aued s (Y0 YA) ¢ eae s SIS Do il Al 8
3okl caall SIS aldas Y0 VA g

s ad) gl el

(Jl) A a3 A )3 (B30 e damd 8 Gk ASE ((YorA) (e e ol )
Al yean ¢ 5T e adball drala ¢ £0aal) i) Ao

&b (el Ghidl alaaiils 4 gall da 50 Gl 7 i z35a0 (Y01 T1) cdane cannd - Y

astall Alule padall bl jally Gugadl (58 dasls Alaa caglall 408
AU Taaedl FALal )

Ll dpead) UBAN oLis) llaae adlse 20a8 (Y01 Y) caame sland dpiiglll oY
e slaall alai bl laial) 5 @l jpaiall aaeial) Jalail) alasinly Glee
Aelaial) aglally QLY A 6 )plie e yduale Allu) il jiall
.L:sum ‘L)'“J:’G uLL:L.J\ :\M\A

s:g)a.d\&hbul;]\J\Jcéz\glaﬁjc.pgé\)i;.“c(\‘\/h)cgg_)ugc%g_)bj;.“ - ¢

)
A8 i Al 5y siall Aipaall Kk 5 Al okl 4K ((129Y) caeme sl - O
Ay Sl Al aall dpmanll ¢V EY 22l Al jaall Gl 580 (Aliad
PN

Yl ozoss bl @dlaad) clalhiadl aaee ((Y00Y) caese bl o7
s g sl il g sl Hall dpmalal) G 3al)

ialaBy) Gailadll oI Jdaill (Yeed) o3dle)s unall 2o gala (Sl oY
Labaidll e o+ 3l iy Lhaall dlae gl Jal) A<l
LAz calaen :\MIA SGA:\E‘}I‘} Lﬁ).aaj\

(el 5 baall Alae (a8Y) a3 5 Al gl Bl 50 (Yoo V) (Jlan B - A
Aoz calaiy Arals ¢ i) g (5 paal) Jauladll) agaa o) Taaal)

Cilgal s Jalaay malia Lelaia¥l aglall 3 Gl pngio (Yo v €) dgenn s - 9
GBI all k) OV a ccullad

ralaal KA ls clgilaal s Leaaling Lo sunse 4l jaall (Yoo 0) (zsha a2 )0
) SR

drda Al (laa shie e a8V ale s Y] Loggia o(Y0Y) (e cily o))
_éﬂmd ¢Yaaall c\'/\ﬂ;‘d\ ‘L'jﬁmd

,L:Jﬁs@ﬂ\w\ja sdﬁﬂ\:&:}ﬁ\‘)i;c(\ﬁ\/"l) ‘-\AM‘L).AL:]‘) -\

Yol




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

‘ugm\éﬁ}@}gﬁ@)@h:\q)}mﬁ\)s‘(\‘1‘\0) (dasa (p pall el VY
oAkl (S AV n

ﬂ\ﬂ\}w\ﬁw\@)ﬁdﬁh‘)&c(\'~\\)s)Ac cr:.\.nlé‘sc‘f'\fu (Oladis -V
ol A el Aladll 55 ABHlan Ul i s 3 A
sl ¢ sall el e guial) asle ZS €Y v aaall iilan)

4#&”\;0244)@\&\%&&&‘(\%A1)GJ'.,\A;“.\,\::43;\_9.“34:: -\o
Aa gl

Bl Ay peaad) i) A5 dala o 5 W) e JEI A8 jaa (Yoo V) dms oae - M1

Canll aliay (5 kg oy skt y dapela Ll paall ale (Y01 V) JalS 35 copall e -V
oalEll iy padll )XAJ‘Y\L.\SAML Al

Agdall @)l bl prally Ailasyl ) ((1999) e (e 2 A
Ay

O Anals Alaa cipll) Aadadly gusigh L ((Yer0) Jlea cOlee -8
ool (YValad) dhpigl ashell Alide dpalall Eigailly il all
g

3R b ooy ol ol Gdae s b i @ly ((1990) ey ol - Y
QI K 5y pdie e ale Al cGulaall Jsal ALASE) clEd)

eﬂ\uﬁ.\ﬁc*kc‘:ﬁ\ﬁ.‘\m‘c_ﬁm‘(\“~~\)c:m@:\3‘@.‘§m -

Aia¥) aal all

22 - Alam, M. D. J,, et al. (2017), Critical Infrastructure Renewal: A
Framework for Fuzzy Logic Based Risk Assessment and
Microscopic Traffic Simulation Modelling, Transportation
Research Procedia , Vol.25, National Centre for The
Netherlands, Amsterdam.

23 - Arslan, T. J. T. (2008), A hybrid model of fuzzy and AHP for
handling public assessments on transportation projects,
Transportation, Vol.36, No.1, Springer, USA.

24 - Bray, S., et al. (2014), Features Selection based on Fuzzy Entropy
for Data Envelopment Analysis Applied to Transport
Systems, Transportation Research Procedia , Vol.3,
National Centre for The Netherlands, Amsterdam.

25-  Bray, S., et al. (2015), Measuring Transport Systems Efficiency
Under Uncertainty by Fuzzy Sets Theory Based Data
Envelopment  Analysis: Theoretical and Practical
Comparison with Traditional DEA Model, Transportation

. ) O




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

Research Procedia , Vol.5, National Centre for The
Netherlands, Amsterdam.

26 -  Castillo Soto, M. E. (2012), The identification and assessment of
areas at risk of forest fire using fuzzy methodology, Journal
of Applied Geography, Vol.3, No.1, Elsevier, Amsterdam.

27 -  Dixon, B., (2005), Groundwater vulnerability mapping: A GIS and
fuzzy rule based integrated tool, Journal of Applied
Geography, Vol.25, No4, Elsevier, Amsterdam.

28 - Effati, M., et al. (2014) A geospatial neuro-fuzzy approach for
identification of hazardous zones in regional transportation
corridors, International Journal of Civil
Engineering, Vol.12, No.3, Iran University of Science and
Technology, Springer.

29 - QGastaldi, M., et al. (2015), Comparing Direct Transferability of
Logit and Fuzzy Logic Models of Gap Acceptance at
Unsignalized Intersections, Transportation Research
Procedia , Vol.5, National Centre for The Netherlands,
Amsterdam.

30 - Gongalves, R. M., et al. (2019), A fuzzy model integrating shoreline
changes, NDVI and settlement influences for coastal zone
human impact classification, Journal of Applied
Geography, Vol.113, Elsevier, Amsterdam.

31 - Grekousis, G. and H. Thomas (2012), Comparison of two fuzzy
algorithms in geodemographic segmentation analysis: The
Fuzzy C-Means and Gustafson—Kessel methods, Journal of
Applied Geography, Vol.34, Elsevier B.V.

32 - Jantzen, J. (1998), Tutorial on fuzzy logic, Technical Report, Dept.
of Automation, Technical University of Denmark,
Copenhagen.

33-  Jiang B., et al., (1995), Visualization support for fuzzy spatial
analysis, in: ACSM/ASPRS Annual Convention,
Exposition Technical Papers, American Congress on
Surveying and Mapping and American Society for
Photogrammetry and Remote Sensing, Washington.

34 - Khavarian-Garmsir, A. R., Rezaei, M. R. (2015), Selection of
appropriate locations for industrial areas using GIS-fuzzy
methods. A case study of Yazd Township, Iran, Journal of
Settlements and Spatial Planning, Vol.6, No,1, Cluj
University Press, Cluj-napoca, Romania.

I —— \ oA I —




YoXe by (&) Sdalt — S Aot Bl ydond) Ol el G pad bt

35-  Mandar, M, et al. (2017), Pedestrian fuzzy risk exposure indicator,
Transportation Research Procedia , Vol.22, National Centre
for The Netherlands, Amsterdam.

36 - Marinelli, M., et al. (2017), A Fuzzy set-based method to identify
the car position in a road lane at intersections by
smartphone GPS data, Transportation Research Procedia ,
Vol.27, National Centre for The Netherlands, Amsterdam.

37 - Mitropoulos, L. K., et al. (2017), A Fuzzy and a Monte Carlo
simulation approach to assess sustainability and rank
vehicles in urban environment, Transportation Research
Procedia , Vol.24, National Centre for The Netherlands,
Amsterdam.

38 - Olaru, D. and B. J. T. Smith (2005), Modelling behavioural rules for
daily activity scheduling using fuzzy logic, Transportation,
Vol.32, No.4, Springer, USA.

39 - Payal S., (2006), Accounting for spatial variations using spatial
autocorrelation and fuzzy classifiers algorithm, A Thesis
Submitted in Partial Fulfillment of the Requirements for the
Master of Science Degree, Department of Geography and
Environmental Resources in the Graduate School Southern
[llinois University Carbondale, Carbondale, USA.

40 - Potter, S., et al. (2016), Modeling collective Yawuru values along
the foreshore of Roebuck Bay, Western Australia using
fuzzy logic, Journal of Applied Geography, Vol.77,
Elsevier, Amsterdam.

41 -  Raju P.L.N., (2004), Spatial Data Analysis, in: Satellite Remote
Sensing and GIS Applications in Agricultural Meteorology,
Edited by M.V.K. Sivakumar, et al, World Meteorological
Organization, Switzerland.

42 - Rossi, R., et al. (2015), Fuzzy Logic-based Incident Detection
System using Loop Detectors Data." Transportation
Research Procedia, Vol.10, National Centre for The
Netherlands, Amsterdam.

43 - Sarkar, A., Sahoo, G., Sahoo, U. C. (2012), Application of fuzzy
logic in transport planning, International Journal on Soft
Computing (IJSC), Vol.3, No.2, AIRCC publishing
corporation, Changa, India .

44 - Sauerlinder-Biebl, A., et al. (2017), Evaluation of a transport mode

. ) O |




Doi: 10.12816/jasg.2020.67952 Akl ol Pk kit .

45 -

46 -

47 -

48 -

49 -

50 -

51-

52 -

detection using fuzzy rules, Transportation Research
Procedia, Vol.25, National Centre for The Netherlands,
Amsterdam.

Stoji¢ G, (2010), Modeling Evaluation of the Size of Countries
(Regions) Using Fuzzy Logic, Geographica Pannonica,
Vol.14, No.2, Department of Geography, Tourism and
Hotel Management, Novi Sad University, Serbia.

Stoji¢, G. (2012), Using fuzzy logic for evaluating the level of

countries’(regions’) economic
development, Panoeconomicus, Vol.59, No.3, Vojvodina,
Serbia.

Tang, X., Kainz, W., Wang, H. (2010). Topological relations
between fuzzy regions in a fuzzy topological
space, International Journal of Applied Earth Observation
and Geoinformation, Vol.12, Elsevier, Amsterdam.

Tomsovic K. and Chow M.Y., (2000), Tutorial on Fuzzy Logic
Applications in Power Systems, Prepared for the IEEE-PES
Winter Meeting in Singapore, Singapore.

Transport Planning Authority (MiNTS), (2012) — Miser National
Transport Study, The Comprehensive Study on The Master
Plan For Nationwide Transport System in The Arab
Republic of Egypt, Final Report, Technical Report 2,
Railway Sector, Japan International Cooperation Agency
Oriental Consultants Co., LTD. almec Corporation,
Katharina, Engineers International, Cairo.

Vogt, R., et al. (2015), Potential changes to travel behaviors &
patterns: a fuzzy cognitive map modeling approach,
Transportation ,Vol.42, No.6, Springer, USA.

Wanke, P. and B. B. Falcdo (2017), Cargo allocation in Brazilian
ports: An analysis through fuzzy logic and social networks,
Journal of Transport Geography Vol. 60, Elsevier,
Amsterdam.

Yeo, G.-T. and D.-W. J. T. Song (2006), An Application of the
Hierarchical Fuzzy Process to Container Port Competition:
Policy and Strategic Implications, Transportation, Vol.33,
No.4, Springer, USA.


http://www.tcpdf.org

