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1 Artificial Neural Network (ANN)
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5 Traffic Wake Effects
6 Computational Intelligence
7 Support Vector Machines (SVM)

203

ote Olas (pmlige (b5 (ede dls
4 315 Ol s onl 51 ol il s eslizal lesl
SR 5 e St 03 P as S gladu
e La et 5 S Jee o leslr el SIS
S s Sy o [B] Lob Sales Slaalin b o
e gmeas S ) 5 A el e 5535018 5o
o Snp oo ea glaedo VT el clale oo i ol 5
S35 S G Jealse OF 3 5 s S eslial S 2 el
(S5 sl e Lol S azas jle s bedn VT clals
s S Sl oA 5 bl g e ey B
AeS e Bl e ol (5T ol Sy
Joes e 03 051 5 G D5 0 0 denSTss (S
o g ) eslinal b gL b el Soss s ol
Sl s (5 S o3Il i by 4 by e Sl i)
oo SRk orl 3 as 4KE (6500 gl g eslizal 5 ) 4
sl (555l (slaesls Sl eslizal L oS 5 PECCU R
a3 15 il 5 ameslasl G5 LA esls 55 sl
Ll 55 0 gern e 4SS sladde oS Iy LS el
oo slaod VT e s i sl am 58005 S Ul
2 6] L a3 b i glall 5 sy s
Ao a8 s e e 5 O Sldlas oS (¢ Kos Vi
i s 638 Sl gt 5 sl @ S 0
TV O ey a5 b 5 s s <K Sl eslizal |
3 S bl K s e S el s sl
TR PP PO PG PR T EX g AN C P I
moble s Lley pele SIS = Slaosls ol jan
5 CO laea VT chale Sl e Sl we e sl
C3s a5 A aside adlas ol 53 LUl 4 S IS4 NO,
slaesls Olal s (8 Jaips L ANN sladis o i
Ll SRl 3005 Sla e Olsea (S5 5 alidlse
SAS1 i Sonlus 48 (93555 sla pane SlUsS Suis a

- 3,8 s pp Eol g ol L s OLas 1y eI

1 Back-Propagation (BP)

2 Vehicular Exhaust Emissions (VEES)
3 Multilayer Perceptron (MLP)

4 Air Quality Control Region (AQCR)



J:_Sﬂi'j}ﬁj &d\ﬂwgu)m

e S35 00 o 51 30 e S5 e d VT ool S o i

Il el il b b e sl Sl 55 4 C 5§
Uas zel,ls aay o Olgee 5 0 diSTls asio ol b il
[13 ,10] s
Piln i 45 A5l keSS 28 adae S
Lol S sl 7 g g0l (slaesls (555 1 (Ut RS )
OBl e 03 s Jde 5 s o sllas e ]
L e o8 05 o0 4 s 4 SA51R00 AR e 13
pilpand 5 o ssb 4 Sl A 0SS
S S sprs Lis das a5l issel esls 4l 555
g5l esls s e (i sl sl 5Ll 04
Al cedndty ol Ol S e Sl S o e ins
ol o3 apd J RS obal S3s 4 Je (8 B) (S
ol oslizal Jde (3310 gl ool slaesls I jmass
lmosls 3130l sloml pie Ose3l el 2
oslitul (Uledd axsliS LS (g3ludde 51 L34S O el

RGOV IF

Jde (o pxie sl 5 (o 0 =YY
S5 A 5 s pl 03 o n 00 fab e e S L
St fole Golia (ale SBhe (lagh dady 5 el
OLS 56 33 5 e il 53 e D3 s VT Bl Ol5e 5o
lie a5 0T 51 s 50 oS 5 i 5 S8l 5 oL~
waly e el ol g5 Sl s nl Gl oms
e 3 eV el clale Jlois Olas (g3led e
Syt e i pa i (oms  pie Ol g 4 3 dal
Sle prie 4w 534S (ledde Jates gl pane 5l i
A5 s il 53 ol S e 18 e ol 20
S 3 S5 S OB el 33 e il (S
WJds s 5 e &S Sl zolu aie e lle sl
Colean o Al ol (65555 mie 53 0l Sl Jol
S s e s ol e O3 ol s S0
S 2 o bl e Sl Sl cell bl S

3 Training Data
4 Overfitting
5 Testing Data

204

S O S5 s \de—wJ D13 St (S Sa oS
s g 3l (sl g il L ls ol Tolaty
Sl et a4 oIS A ol sdd asiie 45 35 el
SVM J:jyiﬁjjﬁl&i‘mwgﬁy w93
oo b dsl a4 1) e Gladiped a5 5l s 1) e
2 O 55 p L L SVM Sl glasens das arass
it Sls eV b5 D S5 J sl Ol
Hyom UL 5 o3lS e 55 5 st S ¢S50
Ao aisly Led e ol s lld A 5 Jde S &S
T LA sl Glaesls 5l glas sazs o3
So a5 L) S sl il esls a e ol 6l
5,8 s S a1y il s i Jde 4 U5 (€ - 5L
[12 ,10]

el ams ol 5 il alie e SVM o]
wladls &5 US i |y glasmio ol 45 il ol 0T Gas
23 S e a4 IS o e a1 wsel
osb i Slamio ol bowg anas g3 laesls (B, ol
5 bl o 55 bl 5 Lpd e iz e ) LS
Sl g esdhe 3800, (pl 2 e At asmdo il B s
o= 2 e b dbe e oD sl e BSG mul 4 e
Al S 03,5 | an e amido ol ol 8L sl
s Sl 51 as ol (V) alaly Gk ol Sleag
NGO IPE WP

. 1
man,§E||W||2 +CYii & M)

sl o
yilw'e(x) +b] 21 -¢;
£>0 i€l={12.,n}
Gbaza 5 (i o pize) (Siis Jls Jle X O 3 oS
e Vi (£ 300 sla S slaad P) Conl RP slab o
e @ (b)) ol Jlaie bl b Ll woanls

el s ol 55sel sladlie slaw n s () S

1 Support Vector Clustering (SVC)
2 Support Vector Regression (SVR)
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1 Personal Gasoline Vehicles (PGV)
2 Passenger Diesel Vehicles (PDV)
3 Heavy Diesel Vehicles (HDV)
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Parameters  Symbol Definition Details Unit
2 _&¢
3285 .
g,é § E PM,s-BG  Concentration 1 Past Hour of PM;5 - ug/ms
785
o vV Hourly Traffic Volume of PGV Personal Car - Taxi - Pickup - h/h
£ s PeV (Personal Gasoline Vehicles) Ambulance ven/nr
Sy Hourly Traffic Volume of PDV -
%E T Veov ( Passenger Diesel Vehicles) Mini Bus - Bus veh/hr
é S v Hourly Traffic Volume of HDV Trucket - Truck - Trailer - h/h
HDV ( Heavy Diesel Vehicles) Semi Trailer veh/hr
@ T Air Temperature all weather conditions oF
= . .
K included atmospheric
§ . RH Relative Humidity Percentage precipation, wind, fog, etc; %
=3 - except mist, dust, blowing ———
% _8 WS Wind Speed Sand’ etc; Km/hr
S 3 K
°Z Sin(WD) Sinus of Wind Direction the effect of East-West of Rad
2 wind blowing
§ Cos(WD) Cosine of Wind Direction the effec'g of North-South of Rad
wind blowing
RF Rainfall severity of rainfall (Ordinal) -

Table 1. Defined parameters for modeling
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Fig. 2. Final research area (Qazvin Street, Teahran City)
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1 Performance

2 Tunning

3 Expand Grid

4 Parallel Execution
5 Cross Validation
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Predicted Value Observed Value

Predicted Value

Observed Value Predicted Value Observed Value

255 24 40.5 39 36.6 40
24.8 25 20.6 20 36.9 33
445 32 26.2 19 32.2 34
32.3 45 21.8 19 25.3 27
28.9 35 28.8 32 33.1 38
31.6 45 20.1 19 344 21
26.4 23 22.8 24 27.6 27
225 25 24.2 29 22.9 26

Table 2. Some of result of predicted vs observed PM, s by SVM model
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Abstract

In recent decades, increasing population density and economic and industrial activities in metropolitan cities
has increased traffic volumes and, consequently, increased levels of air pollution. The major source of air
pollution in major developing cities is the massive transport of vehicles that use more than standard fuel and
energy, and heavy traffic in the streets of these cities is often rooted in problems such as there is a lack of
traffic management and traffic culture. One of the important issues in cities and metropolises that face
pollution problems and harmful effects is the issue of informing about the future status of air quality and the
amount of urban air pollution to the people. This can be achieved through daily or even hourly forecasts of
air pollution and preventing people from being exposed to contaminated areas and their irreversible
consequences. Therefore, the need to predict the quality of the air and the quantitative estimates of the
concentration of pollutants in the aftermath of the equipment makes it felt that in this study, the problem of
the prediction hourly concentration of particulate matter (PM,5) in the district 11 municipalities of Tehran
have exceeded 80% of the contaminated days under the influence of this pollutant. The difficulty and
uncertainty associated with estimating and predicting the share of road traffic volume at the general level of
air quality is the most important factor that can, if properly diagnosed, be very helpful. In order to take into
account the effects of varying the volume of different traffic fleets in the process of changes in the
concentration of pollutants and air pollution, it is necessary to pay attention to the effects of other influential
variables including hydrological variables, geographical variables, etc. To achieve this, The methods of
analytic analysis seem to be able to examine all of these effects together and in an omnipresent manner. The
method used to predict this study is one of the methods for analyzing neural networks called Support Vector
Machine (SVM). Artificial neural networks are important tools in the field of computational intelligence.
Different types of artificial neural networks have been introduced, mainly in applications such as
classification, clustering, pattern recognition, modeling and approximation of functions (or regression),
control, estimation and optimization of the case Are used. Support Vector Machines (SVM) are a special
type of neural network that, unlike other types of neural networks (such as multi-layer perceptron MLP and
radial base functions of the RBF), instead of minimizing the error, minimize the operational risk of
classification or modeling. Slowly This tool is very powerful and can be used in various fields such as
classification, clustering and regression. The results of this study showed that SVM models work well in
predicting the contribution and time share of urban traffic in propagation of particulate matter, and
predictions are well-coordinated with observations. It provides the opportunity to be used as an air quality
management tool. Variable significance analysis results for SVM models provide this opportunity to be used
as a tool for air quality management, in which the sensitivity of models to variations in emissions can be
used to evaluate the effectiveness of a The air quality management scenario will test traffic fleet technology,
combine the traffic fleet or its volume.

Keywords: Air Pollution Prediction, Support Vector Machines, Traffic Flow, Particulate Matter, Air Quality
Management
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