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&,fodeling and Simulation qlf R"oad Trafffic Ntlise [-]slsrs
Artnffieial Neural P{etwork anel Regressfi{:ix}

foI F{OI.{ARVIANIJ AND S" M. MOI-ISAVI-

Mocleling ancl simulalion of noise pcil lution has been done in a large citv, ' ,t,here the popuJa.f. ioir m
over 2 ntillions. 'Iwo 

niodels of artiliciai neural network ancl resression were deveioped to predici in-
city road traffic noise pollution with using the data of noise measurel.nents anrl vehicle counts r.ll
three poir.rts otr the city f-or a period of l2 hours. 

'i'he 
MATI-AB ancl DATAFI'| scfiu,ares \i",r.ri,:: use (i

tbr simulation. The predicted resrrits of noise level were comparecl rvith the nrcr-rsrrred nojse ler,cl.c i l
fhree stations. ] 'he values r.rf normaiizecl bias, sutn of squ;rreii errots, metin o{ icluar-ed rtio.r, i. {}r-)t
meiin of sqtiared errors, and squa-recl correlatir.li coefficient ca-lculatecl lbr e:u:lr model silr.; tlte
results oJ'twcr moclels are suitlble, ancl the predictlons of artiticial qeural nrtrvol'f, are clo:icl' 1o afir
experimenu,tl data.
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tr. Introduction

The disturbance produced in our environment by
various kincls of undesirabie iciucl sounds is called noise
pollution. Noise is one clf the most pervasive poilutants. Like
other pollutants. noise is a producf cl industrialization anci
modern civil ization. lt is an inescapahle part of everyday l if 'e.
It has becorne a growing concel'n thrcxighout the worlcl as it
atfects not only claily ar:t ivit ies t: l '  people br.rt also theit '
productivity, health, and enrorion.

Noise poilution is an increasing problern tliror-rqhoul
the world. Traffic noise is considered as one of the major
contributors to noise pollution. Particula"rly, r"oad traftlc noise
is cnnsidered to be one of the most wials-spread and grorving
environmental prclblems in urt an areas. People consicler noise
pol lu t ion to be the main local  envi ronmental  problem..
sometimes even more than air poltrution clr qualiti, o{ drinking
waier.

Aiqrorr .  ra i l rvat , .  se. rpnr t  and vel r ic t r l r r  noises are
rnajor groups of tralfic noise. \'bhicrrlar traffic noise sources
include any cars, vans, trucks. rnotcircycles ancl br-rses thaf
exist in roads and streets of a city. VehicLrlar traffic nrri.qe is
one of the most invasive.types of noise pr:i lution. so i1 has
trecome an issue of irnmeciiate concenl t-or lruthoriries in cities.
The rnain sources of vehicular noise are: vehicle engine,
exhaust systems and aercclvnamic friction. The other lactors
afl'ecting moving vehicle noise prcpagation ler,el are stotr
signs, acceleration and deceli:rafi<t:i, road surface gradient,
tlre-pavement inleracticNrr. speed b'lmpst, ancl traffic iightsr.

Thus, traffic noise is affbcted by traffic viilunte, ctiirtpcsitiol
location, speed, roacl surl 'ace and i ts gr*rJient. ,As a i"esl i l i .
roacl traf l ic noise is among the extensively nr,rst studied f ielrLr;
o1'noise pol lut ion ancl therelbre, several studies h;Lve bcer,
rnade on cl i f fur 'ent aspects i l f ' t lat l lc noiser'r".

Some researchers have investigated noise pol lut i . . .r l
and i ts propi lgation ler, 'eis in dif ferent eui lntr ies. Shearir: ,
classi i ied noise moclels into lour categories. i .e. regulatort.
: t immerciai" trarle ,  and desi i ln". Steele rcvier.ved sorre .rf  thrr
'nost pripular cl t :veloped rnorlr: ls, sLrclr l : i  Federal T{ighway
Adininistrat ion fraff ic Noise Nlodel i I i { \AA "i ' l ' i } / I)  vr i t l1

STAMINA 2.0i OPTIM A lbr llnited Statc's. {lalcrrlarir.rn r.ri Iloa; !
' f raff ic 

Noise (CoRTN) fbr i i l r i ted Kingdorir.  tr tr ir . :ht i iniel i i rr i t
l - i i r tnschutz an Straf ien (Rl,S ) 90 StandalrJ i-or Gcrrranl.  r . .16i: l

Srume mode ls  as-cu lne  p i l in l  r i { lu r .e i r .  lVh iJe  t i i i t
assumption is a simple ;rrs.r: ipt ion, nni: , ,  'or lr ' -nc. wit l- ,  sol l i i
approximati,.rn, behave as i'i.eil srJllrc(ti t. itt'rr' ...:lt;tely spac:i:rl
sources. i.e. niajor roadwa,ys, ilrev hevr: ;t lin,.:ar L'ii:hrvir'.,r i' ,,:r.
dynamic erpt inrization v/as : lr . tggesl,ccl l -r :r  i l re p;:r:dici ion i , i
periodic non-stat ion;i lv ro"i11 i t 'af l l r :  nr,: i ;e '" .  Tf i , :  r*searcher.:
tleveloped the rnethods liu the dcrtcisiiirati!.rn lrf ri'ad tmill,:,
nolsedorvnstreamoiatratf ic:; ;grral i" . l . i t r . !r . lnr.!T'r ' , ;- i l i . . i -orrr-, . . l i i

a ncl ise pr:edicf ion tool ba-sed on i l i t  hio:; i i : -{-; tr lc i . ' r- i r iut}rrr
Calixto et al. pr"esented a sialisltcal nloeiel ir grier!ict t',.r:irl , ,'.j I i'.:
no ise  ' ' .

Large cit ie:;  suf ier a ${fat Lle. i i  i t ' l  f iois.,r icl i : t i l l : r  ci :- :r :
to vehiculal trait ]c. The m;l i ; i  i - \ l r .J:arir \ra r, i  ihe prf r , i r i r  r ' ' ,  : ,r , ' ;  ;  -

tcl  develop Iwc. nit , .rJels oi- r i :gl 'c.";sior:. : l  ancl ai ' i r i ' ic ial i - : ; i ; t , l
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