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Using Artificial Neural Network for float pricing
of Tehran traffic tolls to improve urban manage-
ment focused on decreasing air pollution

Abstract

Air pollution of Tehran is one the main urban con-
cerns of the municipality and daily statistics of this
pollution confirm the hazardous and unhealthy state
of air contaminants of the city. A temporary tool of
reliving air pollution through decreasing traffic jam is
to develop traffic zones which their licenses may be
sold for yearly, monthly or weekly periods. Currently,
the prices are fixed whole throughout the period and
this needs to be modified in order to take into account
the varying prices in accordance with the varying
level of air pollution.

So, this paper suggests a multi-price model for non-
annual traffic toll by clustering months based on sta-
tistics of air contaminants of Tehran from 1390 to
1392. This clustering by SOM method is based on
contaminants such as nitrogen dioxide (NO2), sulfur
dioxide (CO2), carbon monoxide (CO), ozone (O3)
and suspended particulate matters (PMs). Exploiting
this pricing method results in increase of the toll price
during periods that level of pollution is high. This
leads to decrease of traffic jam in that period which in
turn decreases the level of air pollution.

Keywords: Artificial Neural Network (ANN),
Clustering, Self-Organizing Map (SOM), Air
Pollutant, Pricing

ouaS

9ol ol dy 10l (ol bl S aras jle ) 15 1o (Slg SOolT
Ol ozl p 51 (Gl 50 AT 023 (o0 Las (SogIT (l ailig, LT
g A aelo blie b (Ll Cundg 40 o)l e8 slge looasy YT
O Pl (S OlAF e S e Sl )l Blgie 4w i o0
> (RalSelen 4150 (S39T51 (5 Tokr sl (orhae sl \Sal,
LT Rz (P9l aSed 9 Sl b adlaie sl W SCSL5
Lagd . Lo, 50 aSlouTjl ol ol o dilale g Sidn (3 Ylo & g0
7 Gl a5l (gy9 52 )10 097 97 sl Gl gl il Cnrd S
1) S09T0 92 g0 uadlg goals Cilasialgn  SogIT sloosls uluwl
Jlo savole (guinaigsLadlie (il )0 g0l 51 0sS uSase 995 (59,
LAY B slo Lo, )5 sled sloodiy YT cndg LT olul
Sl Sz Jlo jo il e S35 o (62 (b Siz Joo
ol SOM pras a0 b (goddgs () Cawl ool
DS990 (250 oS (63 ) il g S (63 139 y25 (Sloon, YT
0l (5510,5 i zmlis g 0uls plaeil (PM) I 4o (3las 1,3 g 3
T Ceond (iali8l o ()IAT Cad gy ol 5l oolaul el
Calgd 50 g 0dd cuwl YL (Sau VT asls a5 Sleole ;o S35
Lules 5 Sl b adilate 4y (639)9 Sl 5 e talS 4y i
Sgdun (SoglT als

4295 (ANN) (e gian (oras &b (S8l 5 5l 1gulS G531g
-6y A8 o8 g2 00 YT(SOM) 00 (e jluwd g3 sl ¢ (g0

eshtehardian@modares.ac.ir :4ebb|, cWVIVFIVED 1 yulod 6,los (LI Sa Jgfumco 00y g5 *



Y Sgupe g ogdhe (i ol Aga Sty o YooV
1) ST do )3 W U ) (g 08 SIS (gae,0
el (V) () Sen 5 Wgs T) Cawl ool ials’
92 (STl (SO abal, S35 2 )b £ 9090
S g (SogIT (8,5 ooty b asiyl az £o)lo g axdls
3 5350 039aze 51 S slag sl loyur Juad
LT3l & 9290 (nl 098 o0 Syl (2L g 438, 51,3
Sk y3 192 (ST (Lol e a5 595 oo (AU
OS5 097 Sl oig & eolp! Sin sl
oS Sl B 5 Jo Jilawg SloSgan (3>l A2
() 3o 198 0 (SOl (b 0uiSTyy e ge
LOYAA

T s970 Sln ey Zoud S il w0 515 4
Joboled (b (ailg) b (Sdn) aildl pod S35
Ol 59 s S5l s s)lere b oz ¢ JLos
2 Olnd len sleoan VT 135 ols o b callia
35548y ool 2 Das Sl b jeme e
2 (e ey ()l dxwgs (gl Al Sesw
Wz sloceed 2L Gludoe 4 OS24
Ol 58480 Az o i) jglate 4y el ool a1
b asiyl dyaz g5 rizead g Al s
GAdbgs 4y bl ambls akie ol Al
el 00 03,97 (69, ailale (slaoolo

cdale bl y logas 19 SoglT )l5ae a5 LT 5
SO 039750 <0 dmSlgga ()5 el (lweat, VT
(PM) 192 10 (3lae &1yd g dpunST (60 58 gus ¢S |
Ol 1T gl 5 lz) S5 oo dnmlxe
ol pedd (59T )8 sleesly S gl
PM,, PM, SO NO, .0, «CO (slooas,¥T
Sty S ES il Jawgs aS Cewl ould (gosdws
2335 o0 Spglena OIS lon

Sl sladdgs Jolo g (gaiadgs anl3 jglaie 4
odd ax3)S 0y (oras aSud | gk (nl o 00
3,529, «(ANN) seoran ras oSl .ol
il 9 (ot g (e Sl &S des (Jylae
ol 3505, o)) ool 3y g0lgn ooy YT glan
b a5 St )3 90y 550k gy S Leasd

doudo -

G597 S8 50 Sy S ed e S I (S
GLoa YT o515 05g 4y Jrns Gy sl SogT
94295 90 Lo jopel 4251 Mz (pl Loewlyn
Bobyw;uaj)-buwul‘wlowéﬁbsw)f
A.«S‘S«o ﬁf)a «)9.‘;- () l) &2’.«0 6‘.@05; 4-")5)
20095 Sye g g 3G 0l SogTL slacdale
b)b JLA») a l) dzol> ).n.\.\w.uTs wb.u} 6&05;
B -)‘)él ‘Suo)b.u lel,.) ) Ja.ou sj)).» M)
oo Lie 9331198 (slooais YT.(YIY L 5 o))
d.as)‘so )Lo.w 4 4.«)5[ (_QLQOMYT (59> 6LQOMYT
= d)|5 OJ-::-é' 9 Lm”}fl aLQdLSQs-J )| W l]-‘)
10 pl a9l (glooaiy ¥TAS 500 awd g Mg o
sl LY L adsl oau YT S ‘S:L,o.w wfﬁ,.mf
Wl s 3l 508 gleoay YTl s T, Bu Jd 3lIge
(199 ¢ e ya)

L olyor oyt 55150 0> 5l Ghon pl0jl 5 (SE5LD
4185 Pilog jloslatwl palins sladely jllsa SoglT
D38l g polad chaoaly ;o Ll 0l 10 (5,990
csolazdl bl 5l s s SLbl3 plossl g ok
ez P B armecun ohig dr g (ol o £loaz]
02 9 S 5 g Jo S g sl jl o0 a5 oyl
5 DSBS el ol JlBg (SoglT sl
Bblie (5 )0 89,395 19,0 9 528 Slagdg9a5
D (S50 00ga5e yd aSewl Jl> 8l el ol
S )59,k HgoDllolgleilejl S as Julo 4,
5 b)) Sl 5ol OMSin (¢ phas d> 000s
Yl o

S350 E gk Bllio a2 39)9 (2)lge b DlIle elo
g (003 palpy S 5 g e (Sl 51 (S« et
cSedl 5 gllas lasl i sloul pogle ool jo a5
Swoylz Wilgi oo i (armetann ) Jarlyd Sg40 50
Jls 51 a5 Sl 35 = 1o 00 giomo cdi gad ylgic 4308 )5

Sy

(6 e gy dolilind
Urban Management
WAV 5L Y8 ojled
No.36 Autumn 2014

\\rd



(f/”:i_/“g

Urban Management
WY jb Y7 o)let
No.36 Autumn 2014

FY

Sy (sras ab odygT)S (n Stes 5l (S2
sl oo laie b goyddiss g gladgs Julo
397 9 InagS (Slp 525 Sad po o gy 90 47 S
Blax> aile) oolyeaadw sla g, So tas,ls
K b9y 05le) (o5 podldan pa& (S b g, 9 (mila g
)dl.od.f(\\”/\? ‘Ol)&ﬁﬁj)%&w) Sl (u,,i.al,.a
02510 R0 ras A jemme b Con 4y aslol
30 (&03xte (oo S jeie  w (gladgs o
(SOM) 05 ylejluws g cmac 4l SG Lol 31 Jas
310 S (GALALg> 4 Cawd Slofg (s, R
SR 4T WS e e «Silile (1Y (SSl5L)
sl (S gy 31y T eaSl sl Shg 5l Jeol>

(Yool ‘Quub)o}u@ﬁw (Gdlg>

(SOM) 6503 luws g5 cclslSS pis ;951 -Y-¥
ssbie 4 aS oo g, 5l (S D S8 aS s les
NP eslinnl 850 £ ghan omac AL Ganadys
5 4 o980l (b sl SOM. o551 08,5 0
9693 B9 S 4Y 9o b Sojl JStste (Jgene
ORITCIN{ 21 JTCHR RN JICUN [P
L Sledbl Goduzmy 5 aspué dails, oailojlusgs
Jd pSolally cwain ool (galayl, 4y ol ol
Silwod ;28 ((hgy (nl jo AT 0929 b L0 e
5 S yte e bulgy Lol 353 o plosl el

Input Self Organizing Map Layer
£ N A\
Wit
SIxR l
p g n! al
Rxl Hndm ” Six1 ’ C Six1 >
R 1
 \ il
ni=-|| Wii-pl|

al = compet(nl)

SOM a8 Sy (5 yloro ) S5

Q)8 ailgs oo 9o (SogIT slaosls 3,9 oal,8
§ eSS yghate 4y olew x> G 0l gl 1y (5,50
Ol g Olg) wed 9o e slaoan VT L))

(¥

P9 it 9 Syl =Y

g8 (F39iT5 (o8 ghuan oras 4ol -1

Gl lgie ar (o ghmn (omac a2 5l Ragh (nl 50
ol oolatwl lga  SoglT slrosls (ganalss sl
L A el (53U S o5 e A5
99 Y58) el ouds 4Bl S5 59l g it 51 S
aile ghan mac loasl 009 S
99 &5 A 0y SSglg (snas slASLS
Ol Calud Canss .ad,lo LT 4y ool calls
O B g)98 o B aS1 503 90390 90 50 (S
(YooY )5 g B o) ol aSls (S0 g 00iS
LYl (ovas (oAl aSeiS Glg o0 o IS sk
Gkl eyg s (pl &5 G)sb 4 oad JSLS (S9p
3y s LU (2Bl ez b og> slasdgyg
Wilwoo |y (HBly Yoz Glg> ooz g > Gk
¥ olus)

Soa VT Glllas ;o cwac laaSis i oolaww!
ool 2 Balgw cl 5 glojl o5l (gouaie Gilgu 192
sl 00 (6,9T0,5(1) Jgaz 4o ka3 090 00y YT

Srodld dcgommo yO mac AL 5,5 ) Jguo

192 sLroaia¥T
R H DQYi
YooV o) Sad g gyls oS lied jodgu
Y"\‘ ‘d)B 9 l)_\a.?l)
JSlgige -
Yoof ooy Kan o K Sl 008
Vo SV 5 S
Yeob o l.) (-]
Al B SV ISR
Yoof (o) an 5 bl
Yo ‘OI)KAA 9999
Verr oo g 0ygsS 2
YooV ‘Q])K@juﬁ <
VoW gle g ol Sl 090




g7t Sy 4 lmools gaiadigs Allae ol il
R 4598 o0 RS Zy 59 Zy g Zy e oyl
S Ses® G Jeolgd (GlwaineS jslaie 4 gmins
Ol -0y oo Dy ge b R g 3She 5 6 sleolo
2 Eldinte &6 S € 9050 Dl & I3 o0 Afline
5.0)l9) Sl SSE (Lo (f Bad ali a0 g axd )5 Lo

AV (o Sea

ol 918,59 5 )lw Juo -
alawo ©)yg0 53Lw Jow -1-Y

PO A 198 ( SogT Cumdg ol st asaz g3
yehaie 4 Buis Cr <R Ogzg it slaole
09 & SIS 7 5k j97me y90e 45 (S a3
Syt S pdga Ky oo 2lgh g T 0y baalpd o
Syl bl 398 (gilw Jow 1o 9, cnl 51 -0k
3V Jlu ;0 o)l 5 slgo oo YTay bgs e gaools
e SSE Blate ulul T adsl (t5lo
Sy 50 5 g +08,5 o0 45l dilale (gadig>
oo Sl (San YT lime wlol 5 slaasgs
s7ee Al slp |y (Fgldie €55 Glgioe ST Lo
Sges a8l Sl b

Sl o Ul e eewloals a1 (V) S y0 a5 Jow
A2 o pinled SIS du 1y ouls Bl guiadligS g

(V) Jgo8 B 10 (gl )y )90 4 osBoir oo

Lmosls (y9l3,5

odly adsl (i3l

SOM L sanaies

Ygare SOM 558 o0 Lai> oMbl (10 S 5505355
095 2 45 el ys,3 5l (gorg0 5 plate (514
D¢l oo Dgmne Slddline 51 Jdw ouisS s
SOM a5 5901 30 (gwlusl ool (YV+0) (39245
L ol (ol (Silaor S5 0 g5 (sl 55 ke
4 (S350 ML (pawsS) (Solod 2 5l ool

(Y7 Sy g (g3 gal) Al oo s

SSE (o551 ylezo V-Y-Y

Egome (P9, 3l alg> dlgy Slond e Sl
Il ¢ 59y (2l -9 oo 03liwl (SSE) Uns lay o
g0 LU Abold s 5025 o0 515 )3 1) A3 3550
Saus (Colpd ;8 S o dmlore Al g5 S0 5l s
4 ol adls 1) SSE jlade o 5 by a5 (gladgs
9 r3) 3,5 o0 )18 Sl 35 i Slas lgie
sy oamsiales (1) Uge,d (ITAY ¢l (S
5 b)) Cewlallad Sl e oo (pl Ao
NLZEIRRINS

K
SSE=>" > [l - 5 o)
i=\ xj€C;

S 39 Xj 3055 Ci aligs 00310 Sy X (V) Jgw,8 )0
Ci ad g3 3500 5 Sy ol jeZj-cwl X o0ls 5l i
el dl g3 dlass Syl Kgoog

I3l sk Jae

el S Aidl 135 Lo found a1yl (S Joko .Y JSb

Sy

(6 e gy dolilind
Urban Management
WAV 5L Y8 ojled
No.36 Autumn 2014

FA



"
"

(f/ N

"N

Urban Management
WAY 5l Y9 ojlads
No.36 Autumn 2014

¥4

oy 2 PS> b lie Gl gl plgie 4 B 5 (Sl
chlaxio 13 |y Ol (ol Ol (o0 4251 095 o0 (SIS
3 e (Slagy8 45 don 2> (il (e 2 g Sl
a8 518 o 0 S gladg> ulel ) SI5 )b
19903 (o)

Fy =P + Py (f)
axlao 8yg0 oSl -Y-Y
LM olul 53 45 Sled soany YT slassls
RCIU RO COVWR R VRN JV5 P PY-SCOU0- I g JUIL JUR W
oL (! )0 052 go e Ml e olwl ylodls
Bl gloolunl Al ST (IS Sboows
SO ) adlaie ()10 58 (535 Sliw « Sy
2 Loyl S .o gl Sl S5 5 15 adilaie
sl 00l Ho ioled du ¥ o lend Sl o LSS
0diy YT il jo casdlas (ol yo 0olaiwl 5,90 (slaoold
a5 a2 PM , PM, SO NO, 0,.CO
Ol Blod 00ld oled Ao & g0 4 (Y) Jga 0
9 398 0o VT (b (xS0l Cunidg Scbles Jour
B sla Jlooloodslys b oS e (sloolSny colod

9 gndlig> wlwl p Jow ol glixl . cawl ouds 431
2o B 900l dulne baligs 4y 3laio polde
208 5 0 Ll 5,5 ol Lo el

WY
a; Z Wik Xijk
=

Vleoan ¥Tevenl col poosims aleda, (048

Pe=P + (v)

n
i=

\

00,8 oo (et > Olylal 4l AT Cawln U
tSJf;)‘JéwL“lﬁd‘S“%”i'ﬁr““‘S%ij e
SIe 523 Xijie 39500 Vb plp eplk adigs )3 pliole
20 o ol plk a8 gjole ;0151000 YT lawgio
oyl lade - Sbie wbol 3o dangie e oyl
A 0 O Ay gy 23 g0 CaliSre

Slp Sl 5 plessly dsyyz aSOT jshate 4
00gde ;3 S8l b jee (g AT (2leg 0>
dog > (| AlS Lo o OS 0 00,5 00l jadtine
A o050 5V S b aad e ST 51l
JB (Siner B2 5 (55 5 04z 5 L Glie
ol oduls B () Jgo,8 106090 (il el (ye
F = + max(P) (v)

Niavaran  shahrak Qaem
Zafaraniyeh Glhales ild S
aulyac; L 2
' : Elahiyeh gxhitiarien ;g' F
Hesara 2l ! (= -4
&,la>  Saadat Abad s alol ¥
sblcslaw Amaniyeh Lavizan - Shian
Central Jannat AAd aulal L = wleg) 8,
= o1 EXOY 3 - - H5
g e 8558 5050 asr o 8 Narmak Y,
Chitgarn Park Mahmood Abad Abb"’s*'_bdd <o)l oy
o T e ablagamn bl Gatie '
? £ 3 : 2 Hakimiyeh
> rooy-estiam - sadeghiyeh Amir Abad . o e
1 27555 T bl sl Vahidiyeh
: Tarasht Jalatyeh RERVE S
b afy> Tehran N-mti'! I_l;l\-ny,
Mehr Abad Ulips hradadl o B
sblgo Farah Abad Sorkheh Hesar
- shran Bazaar < s
{ 38 Kuy-e:8ind Lu_,--,rm-.:“- ‘-';.-'v L : sblizs9 : _Nnrmrmrfwkr
e las as s de S0
. Sils »
Sharak-e-Talegani
hrak-e-Shahab Sanc .J'._j'”""_ Hazhem Abad
phrak-e-Shahab Sang 4(} Zus ail > . ‘5':._':“9’. SUl S
e,
'9'@,‘,. Shahrak-e-Shariati
%, g e A r Abad
i : 4 Dowlat Abad | Suin
Azadegan &% sl clgs
Chahar Dangeh Wi e, 44
b alils = | % 44
oy Khalazir A
Ahmiidiyeh = | Shahr-e-fey *a
Nazenyeh 5 el

Ol Slg2 oY Tumd g (6l oy y 3590 Lo ! ¥ S



axdlan 3y g0 (sLa ol 51 G 2 wla! o Lho..x.'.,gYTo.,.i”Lg.o Y Jgue

Cco Oy NOy SOy | PM,. | PMy, &b
\AR YA AXARAR YV,ee DAY Y5, OR09,
Y\ Y At Yo,y Y&, Yasv Yy,y-. i d)|
O¥A YO, ¥ ¥y, Y, Yo,\Y Y. RAyes
A Ya,¥-. OY AY VW4 AQYY YAA- P
YA« Y&, YAAY YA+ e ALD - AR 31350
Y,AA YY A ¥Y,0- Ve YYYY YAYO 392 5%
Yoo | YAS. | RYAY [ Y. | OAVE | v e
AATA AR ¥a vy AR AL VY, ULT
AT ANA YASY YANY SY\Y V5 )Si
YYY | OYAYD | ofee | YexY | SVee | YOAY @
Y,YA V0. OYA- ANAN Y¥,0. ¥, oo
YAY Yede | FAS- VSV | SVAY | YANY ol
3 eolatwl b (gauddiss ail,d o)lg ole fpred g e saidl -F

534 Y Mg e o 450 10 SOM s Jlo s (sbiole Jobo y3 35 (sloody YT 51 Sy 0
5 Slewbre anld Ghagh (nl 53 AT Sewl B ow) 390 SN B9 ol b (1T 9 41
Ol gExcel YW 15810 5 5loolinwl b (5510 i (V) Jgaz 50 oliug! ol polie (Sl g as8 S
5318 SUSOM s 4503 12 g St dy bogrre 00 LSS Waobe con 1 3l ()l .ol odi 2 5

Input Layer Qutput

6

093857 b 00 Loyl SOM IS (6 ylowo .F ST

Weights from Input 1 Weights from Input 2 Weights from Input 3
1 1
0 0
-1 -1
S [ 4 0
Weights from Input 4 Weights from Input 5 Weights from Input 6

Sl g0 9,9 slogyjg ambus O JSCi

P

(6 e gy dolilind
Urban Management
IWAY 50l Y5 o)les
No.36 Autumn 2014

VO



o~
Yy

S 2 S oo dolikad
Urban Management
WAY 50l Y7 ojleds
No.36 Autumn 2014

0

a4 6ok call wasea PM  PM| slaoasn VT
93 Ol YU (Koo £ 9090 (ot 9 42510 50055
!y 5o o i libate ASORS o Lt |y 00y VT
Dl 0957 b ganas> Qb (29,5 (7) USb
O gy sl o |y @9)7 Jiw ) el 0l
O a3 go (s AT (y abold (e g Lo yg 5
OLS |y Alold l5e cpd 4 diliad 0SS fate >1g
azd ) Say SO, ol jiien Alold sl d> 10 .00 oo
OBl yraSablold (laz 2 9098 o0 oy yg 5
4 yreS sloalold .o gb s 00ld Lds 5 g, S5 0yl
s9ie 4 SeaSe Ly Sy (09 b (slixe
el Ay glaals gz sl

-Cesloa s MATLAB Y\
s Lodls (ygl g ko 1l (&l 45 gASd
PO Jde 5wl (S9)99 7 a5 S 00 g0y
O e (pl aS el SO @ o3 Y el Sgpide )
U 5OV XY o3lasl b sbal iy a5 5l oolanwl b (Sg 9

Sl 00l 0l | SOM asCis selforgmap
Ol a3 oo A3, (SaualigS slas39)94(0) JSob
Sa(yjg el Bgyae Wo(y5y dmbo & 45 )ldge
0y S, a3 oo L3 |y s 5 e Ll
RPN (rge S e i ) SYL sla gy
LB A Lo U 59 (e (Ll sla s e 5399
L (oYL (Sirod 1o T a8 S azs )5 o0
(sl 53 ke S 3 AL e S0,
o jloled udyd 4y AP 9 O (69g,9 5l Jol>

SOM Neighbor Weight Distances

&

0.5 1

fsh 2 25 3 35

Wiy oot Joolgh 5 JSCi

SOM s 501 (o285 ool 32 399 59 (5laigad Slasi ¥ S5



L g5 Sl aas Gliso yolio 6151 43 SSE jolio .Y Jguzr

adigs laxs SSE
4 wvavy X )T
o 1AFE X YT
¥ 1.0VY X )T
Y y.ava X v’

aASale> 2 o YT 1Sl jloolisw! b (ol nly
SRS SHIS £ b slejers sl | A
Ll 8 A5 5 Gl e (nl 209 il o
.MQGQQWI)OTQL,IS(Y)Jyjégow

oz 50 00l (guiudligs saosls 4y sbixwl b o
e (F) 5 (1) Jgoh SaSl a5 (0)
0 9 SIS b )0 oo |y Cilasie ()18
Al sl 0500 g ,d  Saul) g oleal) slodey >
(V) Jgo 8,0 ey 245 By 9 0Ll po 453905 0,56
O o594 ! S e ol das aiejls s S (F) o
S8 oy

Sy 501 g 0 b lad e saosls slass (V) S

AR o S (gadbg>
Sy (Sl (Jelod g oo o(F) JSB s az g
ool dil I glae gl gl gs dloml gl yg
89,0.2.4, db*A d‘S(\) Ja,o)sjl ool lJ L}uLwl (oo
Slauas 1y iy Eoles )8 9o ged bl |y ladd g5 Slaas
Oed 58S (Ganade> 55 pip Ol 4 )
ilisee ol sly 1y SSE jladie (¥) Jgoo <5,
seolatwl Gl piored La2d o0 LS (gauabes
)‘OOLQM‘bLQMP)Sl)AdeSJ)A)JOLQA&(\)JSAJB
aS o0l Caws a4y e 5810 5 8 net. IW gws
.wlomoolo&w(/\)Jm)ojguodl‘s?-g)}
Sade (1S (Y¥) Jguz 4,0 SSE yyolie 4y a> g5 b
Sbws » Jlw slools Gainalig> sl (s
sl Sgpin py J9dz 10 (ol T Slen (glwoain YT
3o 1y AlBesslgs sole 5l S o g guac (F) Jga>

a3 o el 233 90 SLaagS I S

Al dw 0315 (Sl 1 (Sl Gulvait 95 . F Jgur

— ! YR RN
A — ., 3 ﬁ\ H BN
13 e 3 x| 5|4 2] 74
o :
(V) abgs
(V) adg>
(V) adgs
(¥) adgs
(8) asg>
(F) s>
>> net.IW{:}
ans =
0.1001 0.09%% 0.0733 0.0805 0.0954 0.08%3
0.0834 0.0917 0.0802 0.080° 0.0897 0.08%%
0.0692 0.0205 0.074¢% 0.0776 0.0693 0.0667
0.0893 0.0841 0.0991 0.1021 0.0912 0.0967
0.0776 0.07%2 0.0818 0.0820 0.0766 0.0823
0.0842 0.0667 0.0894 0.0840 0.0774 0.0743

S Gl g5 B39 Liled 50 o (2955 A S8

W

B
"

"N

(6 e gy dolilind
Urban Management
WAY 1ol Y8 ojleds
No.36 Autumn 2014

oy



abgs pa GLrowi¥T polie (a0 Jyuar

co Oy | NO, | sO, | PM,. | PMy, | asgs
YFO | YAAY | YEYA | Y-AA | AYAF | vay. ¥
YAV | oyvys | ovvae | YA | VAR | YAy 093
v¥a | Yo | Yoy | oveye | osean | ovaye P
YoA | YO | OYEYE | VSO | ALYV | YV | ke
YEA | oYrsY | OYAYA | vy | sy | ovsay pesy
va- VMAY | RVAY | VVAY | SANY | YvsY ol

(f/:i_{{

Urban Management
WY jb Y7 o)let
No.36 Autumn 2014

oy

Jod SIS 25k j97me ()1 5edd 3 5569
38l s (IS Eend g, a5l ool wagles
SAuYT asli a5 leole ;0 Sl )3 b Cood
Sl e el ot Zulgd 58 g o el SV
SS33IT SRS ks 5 S35 b s 4 (5355
4 ) Slolaidin « g3 Gl drwgd jalate 4y 05l
1355 o 1) oz 51

Sy Sl ooty (gHlwes puS g L& (gl O )
S ) ooliwl b (guirddo> 9 (St 9509,
STdlo )18 055> 3 (Soran sras
Clasil o138 ) glaie dy 6518 (caidd g (65,54, Y
S S oo

9 S jolaie 4y diljg) sosls I oolawl Y
ol al 75,5 5 538 oo plSm

2 158 slooay YT glakasd (glaosls 51 (5,550 40 -F
39) )0 (Sred iz b Al glaie dy ol

;\."’Logab.o

(\Ydﬂ\’) - 5‘59L-Q fo) (g0 )L.)u.us.b .. sM‘ A
O A1 (gl b i (gylsel (gundligs
@R (“NQ\) ‘S “57.0.}) e ‘CLt..{.) P ‘uw Y
oligS sle yaw ;o i glos (gLolds Cy yyao glacamliw
O A (e 33g0 - ()] 05 e (35000930 4 55
(u|%)&$|fﬁdwﬁu}*’as‘“w&wlw
w).,.u ‘5)9).0 “‘o‘w 46).‘..6 b “H% ‘5L°-MA-> .V
a5l eolazwl b 15k (ool (\WWA#) & ceobT
g (So03,9T)8 (53,50 dnlllae Lgias omac
‘/\*—&‘\‘()é)“s}b.‘.ﬂ‘aal.c w)dﬁ(wg.w)

Gro g (5 S Al -0

e d,)h gloole (gt il (gloaudly olwl o
9 592 e Sloole Ao S 4O g0 § S0 ¢ 13
390 53 (ot 9,37 LT (slovole g dl g3 S 8 (Aiduw]
53955 90 olo duws eyl yro 08 )51 Bal o> S
S8 Ao gladg> 10 S 2 5 (53 g (31,5
Oxzeed § SOM grac aSld olul 5y 0, §
comll aad g dS all Cawd 4y £ dac gagalg>
s 5N Babgs il ol o Jlwoleodlgs
Sy 0 7 ke sole g s> ik cpldy LIS
amo gauabsS (l 2 DelS 5 (93,8 094 T 5|
Logos a5 Jlu pgd anle i« Jlio o)lgie 4y .3,135
zol 198 swoany YT Cgllacl Luylpd o Lawlgl ;o
A ilate DlS gandded pl 0 3,5 o
B abe> G50 frege 5,37 5 (LT (sloole o) o0
Sladgs 1o Canlsn (S0l gl a5 (50 olo g 48,5
50,500 Ggw 3wl oud guydiws BlSlas
I98 ooy Lasl 2 4z 51 53 oozl g olayge o
5 bl SLL S8l v Lol el (oS> paS
S 3l G e 9 e e Jlo Sl
Ol Blate S 9 198 (SO9IT (13351 (S 5998
aly 7 ailgl oo cdgs b (gl j0 Woodls (ganatws
ghaa ()l dod AT WIS Lyl (Ll S (6l |y ted
)0 99> g0 LglboMyT h..ua.‘uo U'JM u,ul.w‘).» ‘5~<M_9
30 el ol a5 0] e s 4 aadeSs oyl
asmyo u.:l w00 G’J-AMJ (f) G (Y) LsLQJ?"’)B
Blate b g it a7 8 | aote oy L3I Wl oo



3rd edition. Springer.

16. Mazanec, J. (1992). Classifying Tourist
into Market Segments: A Neural Network
Approach. Journal of Travel and Tourism
Marketing, 1, 39-59.

17. Niska., H., Hiltunen. T., Karppinen, A.,
Ruuskanen, J., Kolehmainen, M. (2003).
Evolving the neural network model for fore-
casting air pollution time series. Engineering
Applications of Artificial Intelligence 17(2),
159-167.

18. Omondi, A.R., Rajapakse, J.C. (20006).
FPGA Implementations of Neural Networks.
Springer.

19. Pope., C.A., Dockery., D.W. (2006). Health
effects of fine particulate air pollution: lines
that connect. Journal of the Air and Waste
Management Association, 56(6), 709-742.

20. Shiva Nagendra, S.M., Khare, M. (2004).
Artificial neural network based line source
models for vehicular exhaust emission predic-
tions of an urban roadway. Transportation
Research Part D: Transport and Environment
9(3), 199-208.

21. Slini., T. (2006). A Kaprara, K Karatzas. N.
Moussiopoulos. PM(10) forecasting for
Thessaloniki. Greece. Environmental
Modelling and Software, 21(4), 559-565.

22. Tan, P-N., Steinbach, M., Kumar, V.
(2006). Introduction to Data Mining. Pearson
Addison-Wesley.

23. Tiittanen, P., Timonen, K.L., Ruuskanen, J.,
Mirme, A., Pekkanen, J. (1999). Fine particu-
late air pollution, resuspended road dust and
respiratory health among symptomatic chil-
dren. European Respiratory Journal, 13, 266-
273.

24, Tisan, A., Cirstea, M. (2013). SOM neural
network design -A new Simulink library based
approach targeting FPGA implementation.
Mathematics and Computers in Simulation, 91,
134-149.

25. Tsai, L. (2009). Customer churn prediction
by hybrid neural networks. Expert Systems
with Applications, 36, 12547-12553.

26. Wan, M., Wang, C., Li, L., Yang, Y. (2012).
Chaotic ant swarm approach for data cluster-
ing. Applied Soft Computing, 12, 2387-2393.
27. Wu, S.J., Feng, Q., Du, Y., Li, X.D. (2001).
Artificial neural network models for daily
PM(10) air pollution index prediction in the
urban area of Wuhan, China. Environmental
Engineering Science, 28(5), 357-363.

ol L £ S S35 wiigs (IWAA) Lo e ilye . F
S oEzslo

o (TN g (e ghma o€ g ySme -0
o 513t S35 75l (gl 03gama Sl
=120 :(YA))- (sl g) 9 (St S a0 S Lo
AVA

6. Arnold, R., Smith Vance, C., Doan John, Q.,
Barry Rodney, N., Blakesley Jayme, L,
DeCorla-Souza Patrick, T., Muriello Mark, F.,
Murthy Gummada, N., Rubstello Patty, K.,
Thompson Nick, A. (2010). Reducing
Congestion and Funding Transportation Using
Road Pricing in Europe and Singapore, report
No. FHWA-PL-10-030.

7. Bloom Jonathan, Z. (2005). Market
Segmentation, A Neural Network Application.
Annals of Tourism Research, 32, 93-111.

8. Castro, B.M.F., Sanchez, J.M.P., Manteiga,
W.G,, Bande, M.F., Cela, J.L.B., Fernandez,
J.J.H., (2003). Prediction of SO2 levels using
neural networks. Journal of the Air and Waste
Management Association, 53, 532-539.

9. Chan, K.Y., Jian, L. (2013). Identification of
significant factors for air pollution levels using
a neural network based knowledge discovery
system. Neurocomputing, 99, 564-569.

10. Dutot, A.L., Rynkiewicz., J. Steiner., E.F,,
Rude, J. (2007). A 24-h forecast of ozone peaks
and exceedance levels using neural classifiers
and weather predictions. Environmental
Modelling & Software, 22(9), 1261-1269.

11. Fulop, I. A., Jozsa, J., Karamer. T., 1998. A
neural network application in estimating wind
induced shallow lake motion, Hydro informat-
ics 98, 2, 753-757.

12. Geoffrey Cobourn, W., Dolcine, L., French,
M., Hubbard, M.C. (2000). A comparison of
non- linear regression and neural network
models for ground-level ozone forecasting.
Journal of the Air & Waste Management
Association, 50(11), 1999-2009.

13. Grivas, G.,, Chaloulakou, A. (2006).
Artificial neural network models for prediction
of PM10 hourly concentrations, in the Greater
Area of Athens Greece, Atmos Environ, 40(7),
1216-1229.

14. Hagan, M.T., Demuth, H.B., Beal, M.
(2002). Neural Network Design. Singapore:
Thamson Asia Pte Ltd.

15. Kohonen, T. (2001). Self Organizing Map,

{

B
"

S

"N

(6 e gy dolilind
Urban Management
WAV 5L Y8 ojled
No.36 Autumn 2014

of



