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ABSTRACT

The Paper contains an expearimental monitoring at Leonardo da Vinci Airport, to survey birds presence in
airport areas by acoustic methodology.

The Paper is divided into four sections:

| Introduction
' Methods

Discuss and resuits
Conclusions




1 . INTRODUCTION
Tre orobliem of the bHir-ds’ presence ir the airporis’ areas has
been stucieg Zepsned way since many vears {BSCE 19922 ard
crecedents) . intermaticnal oublication. relative ]
different systems of conitrol and rsmoval of the birsds from ne
e« Tade and conitinuously updated

e
noa

airpart s areas. 1

An experiments]l croject 1= actually =tudied to the "lLegnardco
da Vimci" sirport By the dniversiiy oT Roma “"Tor Vercata'. Lhe
Szcond University  of Rome "La Zaoienza” and the Ccomoany
"Izatel" far the reglization of & new methococology for  the

control ct the Lird=' 2resences In the alrpart’ s areas, that
soule be imtegrated with the systams af ramoval actually in

[1E-1-

The system, Ebssec on the modern acoustic fechnclogy, pErmits
a sLoervisiom and a general control of environment by SseNsSors
logzated imn the zirgori’' s areas.

The —hoice of this mew system of control Zmphaszize aszgoscis
ca-ticularly imtereszting, becsuse thiz mew system cam Qg no:
exnprsive 1 - f t zr 1nsftallstign ar o
kepeaping. I a =3 w  techimcus also for
ohtne-s aims i vimznt o ne2s
oy SErwice S individuatior 1rn Case o©F absenge  of
vwizsibility,., measurerent of the coesd = winc, 2ic. ..

Z  METAODE

Z.1 . Methodologys Tor Acoustic Monitorage

The measurabls sizes oF make
an aCoustic analysis. &re CuEncy
ancg udio intermsity. Set heftors ithat Tor soung we heEan any
=igmal that srofagates itsel?f Ty gorassuqse s WaveS in ANy
flozic mBEans {air. water. Btz 1. it's glear that ire
cbhbservaticn o©f thesz sizes depernds on source that cives Qut
the socundwaves, ON Means in which they propagate themselves
amc on tyce of rrasductor wsed to measure.

sualiy the trassuctor 1= mace oy & milicvroshone: - [ t= P

that the characteristics that can differentiate ths
hetweser ithem &rz ma~y tut here tt's interestinmg
few : diregtivity, curve of freguency reoconse,
irmvariablensess of the characteristics of gainm by
resistance to the atmgspheric Tactors concocerming t
the systems that we will study.
With a wvisw to have infermations of positicon it's possibls to
measure the intensity by a fesler makese  of twg
microocnones mownted Tace to fages and slightiy cisrarnt Eelween

LT}

It's poms=sible im this wavy to measure the comgonent, o the
fesler's awis, cf the audio imtensgity ' wvectsr ang conseauwsently
to obtain informaticos of the source’ s Zosition.

Tre active elemenmts  thai bave an importart role in scoe
anplicaticns of acoustic analvsls are theose tnat gererate aucic
signals. witn  krown operamZ@tors.that  comparate with emxzttec

lve t

i
sigral, civ he charateristics cf this one {1J02].+

450

Tavourss
activats
The
cased jm!
fixing
not I
limits
signais.
The
automati
identify
paramete
to anot
systems
chaims t
of the v
it’'=
methodol
their
forecast
samg Car
freguenc
af oref
of the
SUPETD0S
CEComOos
imte-val
igentifi
mentlche
It s
sound =
evalutio

£

T . DISC

.1 St
Control
The a

analvsi=
imolemsn
we menti

3.2 .

in
SENSoOrsS
it’'s =T
emissive
acoustic



1Ly

LA T B A U1

T

[}

i8]
=

Technioues fo- the Noises Idertificaticns
The techmigues  that  we want f‘ollaw to o tRe  poiszesd
idemtificstion are bkased eon two tyoe of automatic ermalivsis thar
will be ussd in irtegrated complemernzary or alternative way
favourably of the FTunciions of idemtification t-at we WA
acfivaie.

The first type of meitodoliogy . method rnowisdge based . is
tased or ine analvsis of the socunds that we  want FEOOnI e
fixing that an acoustic sicral belorngs to a certais noise or
nat  1f it's =haracterized by scme parameters that satisty the
limits  previcously determined by the armalvs=iz of th= same

ig
cigasis.

The second type is  that ir which the same system 1n
automztic WAy, in frent of the saalvysis of many signals
ldenzifyting ths same nmoize, cefines the limiss  that any
érameters must zatisty == that they belong $3 a naise  or
to  amather this second meitncdology Lelorng the
SYSTEms that Lthe nEdral netwoarks or the Marchoff s
chaims that hawvs Zeen ceveloped for the ifsniification
af the vocal signals (32742050047,

It's imterssting to obssrve that &a1i oFf twa the
methodoleogies actove mentioned amalvre the signal Lasing on Some
their Tondame marsmeter tiv  all [ tmT
forecast a firsi menual analy s for to fiv  the
same Caramsters that normally e «f some band of
frejuency ‘s sp2cter =f the =isna = v little zi1nterwvals
ot crefisned duraticn. The detiniticn of the temporal cursticr
of  the 12 2 t iike &= their esvertuasl temooral
SUpErZositic s of the bkasmds in which ar=
cEcomoosec ter= gof the <singlie lit:tie
intervals, is rotbanility o i Torrect
identificati toe metHo sbowe
meniicred,

T's  po julnl th=
socund  =igna temooral
evoluticn o=f i1ticnec.

I . DISCUSES AND RESULTS
.l Ztructures  anc samples of on of Swvetems of
Control i1n tne Ai{i-port aresas

The apclication of the abowve menticned techrics Sf  acoustic
analysis in  ssctor of the airzor<s’ check lets to  ses  +the
imrpiementation of several svsiems of H:3 interest between which
we merntion the ‘sliowi-g examzles.

92}
hr

=t the oresence of ceveral ACDUSEIC

In the ~yaothe
t nformatic natwerk in a certairn  area,

SEnSCrsS commected o oan 1
1t s pass:ble o cuppose the wiilizationm of one or more
emissive SoLrces oY Erown localizaticon to give coet fined

aroLstic,
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From the ansivsis of the fdelay’'= Lime 1n the
The senscrs ii's possibie to know the detailed mao
speeds [7].

x

sCceotion ar
aof the air’'=

The relieved spesd is relative to the plane on whail  ar
installed the tig part of the ssnsors,. but o t.e
disponisility of meisorclogical observaticns  ang sventually
By the sresemce of a few number sSenscrs/genscaiors in nign
cozitions, It's cossible to kegw  something ac-out th
asgeEnsicnal moves. sSo imoorisnt for the aerial traffi

It's imterestina to oote that the warisiticns of =cectsr
cf the aczustic signal zouwld allow tha indivicualizaticzo o7
martizles i~ the air like fog, fouling., etc....

Z.%Z . Fosition Vskhicles

we mTaks ar pypotesis o ﬁavb at one’'s

EF=] metwark arranged in the airpori’s area, 1t

iz Esink 2w lding the servics’' ¢ venicles it

number Slates” [E]., that are accu ic sources =3

ittrascuncs for dosse not disturd the osrsonn=l. Wit
f

— = [

and different freoguencies of emizssion Qr BaUMN fUmD
I ‘s possitles to distinculsh the w

tweern ther, and to k-ow thier

—zgs during the surwvey cof The S

the map of the wino' s soe

E] ot soplsying s the airsla
i1t 5 inposs vige s511 the airclanss ofF
with the aco cletes.

o b thinkatle TC use Ths same
them  emiiisd far trem igcalization, =
ifdEmtifimation, o teshnigues simiitar Lo Ccrevicus
sashisticatad Decsuse the own characterisiics of
Fre Mot known.

It's irnteresting to regsrd thai these roises co
to  have =8 smattering of working of  the mscotors
mouvemseris oFf the airplanes 1n the s2lrcort’'s ares.

ran be pressni in &n aliroort’s
thelr presenCie 1= is
=on In o what is made the survey .
.
Es

charateristicz, that ==
ica oy an acousticz system, i1s the
f oifd tvope, often ezulpoed zZv mocw

Ganeralliy the emission of the notes from Lhe
constant and soontansgus.,

The azaoustiz techmigues can bz vitilized wheth
relevation [wh the notes and conseguent!
ldentifizaticn of the zpecles. oF Tor iThe oirds’

I for the

the argas In which they can be s dange
2= artuslly is made in many airports,
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Yor this object it’'s Dossibls to utilire pezsuliar foTes  of
birds cf prey, or scumds very disliked to the species he.c
in consideration., These sounds zan b2 aof fixed type . simDle
souncs before recordered . or of variable type . sdding, for
sxample, eiaboraticns of the notees recelved to  tme  scunds
E=efore recgrdersed . i thz scunds of the first tvos  have  fthe
hamdicaz o germif a2t the birds to assustom themselves to foe
same sounds.

in case in what we viilize the sourds it's verw imoortarnt
ihe cuality of tke sounds 4qiven cui.to make rot possiblio,
foar the Cirds. foc undersiand the differencss Letweer tha
real saund of camger angd the artificial! scunds made by a

resorder.

i

.3 . Survey Intruders

The presence in the girpori s zresac

= ustic sersors’
retwork can peErmit also toc give a sucocrt
2 s
1

o
the systems of

trinkabie ths
EQDle  as

SLEVEY Inrtrudess. mnormally used,
identification of tygical noises
voices, Oroken glassss, 2Ui..

3.6 Hysgthesis of scoustiz system for imtzgrated comsral  of
SaLrporit areas

= ram the idzas abgve mentTicned., 1t s possizle +to deduct
thax & netwsr-« mads by sensors and acoustic gersrators. can
permit tse control of important parasgters  far the
maragement of many =Ei-ggrit’s oroSisms.

& syster, =z mqmads, could bBe of supzort for the ctrsrs
tracitional tecknlizues hetser giving, I- socre  cases, mare
irformations, or 13 i~ the ofthsrs cases, ihe sa
infarmation witn less cosos. Ccr  slmglvy confiqrmIng The
in*farmatizons cbhbtaimed by ftraditiconel svstsms.

L. CONCLUSIONS
4.1 Tests im prase of reaslizaticn - Fretace.

Jn irne basis cof the ideaz zbove menticner, we have taxed the
decisicn o inwvcolve resources coming from the ct
uriversity resgarch. of airport's gont-ol ard Stry
Jrearranging & orogramme cf joint work that permits the  testis
and  the carrving cut of the orcper techrigues in the scheres
of iInterest for the greaticn of s=systems similar Teor  ithe
tvoologlies to the examnles above mentiones. H

The work until this moment "mas peen clannec amd taken abead

1

on four differeri lewve

=1

1 . realizatian of the instrumssts for tne search  ard
N

amalvysis:
Z . resesrch of the nmethodologies and techanicues
recognition {(these thematic are beea treated in the relative

chaoter::
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Z accuisitior and Sharacteristics’ study cf acoustic
sldralzs of interesig

a . develoczomaent of sensors ans microphsness (1n nhase cf
lzation).

chaover we want to desosn the third arcgument

a4.>r AGraulisition anc charasteristics stucy of acousticz signals
ot interest

of sounde arc

10
[}

The wor— has been cewveloped by the roccrdin
molses of ftwo fundamerntal types:

recorcings contained im opublication of  scientl
E

in the aress of Fiumicino aircort during
heles on basis of infarmations iver by

Wl

= &
jul= " on
izt the

= . aenalysig fraquency oF sounds ard noises =1t Tive
seconds  saTdlec aspeed of  l1I0EZE ssmpissisecord wheiher
comclete r mad Tfor temooral imtervals of 200 m=  with
dizgiacemeni of the iritisl Imctant fo fthe next one of M

S . aralveis  ip fregusncy of the tamgls o scunds  and
11 comolete a-cve meEntionec;

4 . analvsis in frzouency of the tan
noises abcwve mesiticnec Srevlowsiy ©
ZRTS.s2ND cent-=2d o the “rsgus
slznlficant from the arevious ahalvais.

Tne st ntazimed in the firs:i point has
oermities scunds cocnsidared Arntil the
fracoency nis has cermiitazd tc affirm
that the = gconsidered co  moid suroacs
sigrnificant SOOC Hz [fig. L amd 27,

The res tudy tas beem that to reduce the
snalvsis o 1imit cf =lat=a% [
ard  thz u:t ings oFf tams : L il
fiye <cscon ce-mitied fthe anzlwvsics of Ths
tangle H has  hbeen utviizsd  for the
recaonstrucTicn motulatead present Lo the notess of

birds, anc particularly of sea gullse.
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Th= princical r2sult of the study of the ==a culls’ noies.,
ziready present  in trie comslet sound and  comfirmes By the
analysis fg5r  intervals, i= the presence of 3 fundamerzal
CEmMBONENT near to 1C00 Hr and cof ite “irst. secocng ard third
harmonics, rEOWEC With & grest power, goemevallv bigger thean
that fundamental Elnt than the Tourin. thar is ot ever

ocrezent [fig. =
The noises

1

-

i

ST airplaregs have shgwrn the 11

skecnecd, of good power. locatezd nesr 3000 Hz
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The Zharacteristics atove mentioned are own of the sounds
conslidered. because the =thers scuncs recorced inm the
al7part s area snow cifferent characisristicse o fresusrcies.

The course of the freauenciss im the time. relisved by the
énalysis for intervals., E] hown the aresence CT =
mcdulation of ths freouesn = th2 Zirds motes ochiained
by the C Case rgpra Sy the gak arc the othors
chvzlcal =.
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3. MNEXT DEVELDPMENTSE

an tae “Oe poservatiocns made we are tryimg o value
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M= Can ohzgewve that the devszlocmernt of these techrolizgles
L lows a3 bigger collectiorn of  sounds 1o ase for L
identification of cf : le cef.line by
rECoSn rs bsss2 on =f auitomaiicxz
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