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Abstract
The increass i 7 W that can It e fatalitscs, i dinasters, and
lonses. The present waork proposes & L i i ing slporithess 1o identify
and locate leakages in low-pressure gas pipelises. signal caprared by were used 10
o g e snall |
nd ducth false s Th
resuhts the method identified 991 4 ackaeved a rate of of 035, while the posi-
thed of the 13 ! 4 301%. T d
Is an efficient and relisble albernative o maniioe low.peessure pipelines.
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Introduction leaks is magnified by the prescnce of pipes both in Bighly
popalated and in environmentally scnsitive arcas. Incidents
Fipchines : i icnfway  cam result in envi disasters, cconomis losses. and
‘of transposting and distributing maberal gas. Despite their  cven the boss of human Tives. According #o Jackson et al,
high reliability. these pipelises arc a caue for alarm, mainly  (2014), only in the USA, these imcidents cause an averape
due to Jeakages. There arc numerous possible cames for  of 17 deaths and $133 M in losses every year. Furthermore,
leakages, and the main ones are the aging of the pipelines, i was esinsaiod that almest 2.4% of all the nateral pas pro-

the aperativnal conditions, and b material of the pipes  duoed in that country is hot o the atmasphere, Assexsmernts
(Mamlook and Al-Fayyouss 20050 The concersing abost & 305 o the e cnts in he

. y ek
Zaini 2013}, To prevent these outonss is cxseatial 1o find
a st of sechnigacs capable of rapidly detcering a beakage,

its location, enshling & cormective measure
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BT o b b There are numerows solutions svailble 10 approsch
thase two peoblems, tec based on soil monitoring,
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Batch-Online Semi-Blind Source Separation Applied
to Multi-Channel Acoustic Echo Cancellation
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hasich adsptation in the

erfirm s
cancllation {MECAKC) (hewigh SESS withotl doabletsll debo.

o the 5SS we propose
sdabilioes ibe
ihe ward case soenaris of o singhe far-end {alber aloag. wiih the
conditiom en he far-md miving

mos-unbqurnma probimm o by bighly corrvlaged far-end refer-
wncw signals dusimg MCARL. Exprrimontal sty shaw that bigh

L i
commponient aslysis (ICA) cam be elfectively wsed i 07
separstion and mullichanoel scustis i

feomy a show comvergence when the reference signal is golored,
.. a speoch signal. The comergence fale can be improved
by spplving a decomelation filier 1o the relenence sipnal 3] o

ing the adaptive algorithm im the froquency do-
mmagn, & Irequency-block LMS (FELMS) [4]. There are two.
other main issues and the relaied complications that prevent the

LMS a
formance. These are: the preseece of loval scoustic noise (or
ntai-cod sgrecch ) and e pon-squeness probler, the latter of
which arises during muliichannel ATC (MCAEC)

First. the LMS alpovighm by itself has dsfliculty somverging
10 the optisal solutbon whes there is 3 local poise since each
sy sample directly peturbs the grafient of the MSE,
Ywh‘E'.! = =}EJer]. therchy keading to 3 “motsy” update of

e

the
vlativedy lerw withost procedure
the far—end signals cven for the dngle far-cnd talher coe.

tuder Terms—Blind wource wrparation (S5, bdeprndent
mcwntic_ocho

..... . The issos s gencrally sobved by an adap-
thve sieprsire of 3 regulasizstion procedure that can be used 1o
stabilize the adaptation peocess 1), Anosher approach is to ex-
bl gomves i of multiple Blers 5], (8] Noocthe-

AMEARC ), semi-

1L INTROOUCTION
M Bemst-mesn squase (LMS} algorithm (1] is a preferredt
chosce for acoustic echa cancellation (AEC) dat o its
computational simplicity asd isherent adaptbilisy. The algo-
rithm is semmarized by the fier cocficient updale squation

win4 1) = win) + joeinie(n) in

where 1 bs the refenence signal vector of bength I, w is the
filser coeflicient vector of the same Jength, s is the adaplation
sicpesire, and ¢ ks the estimation crror. 18 relics on imforma.
tion from the scoond-crder statistics (SO8) for adaptation as
the mean-square eved (MSER BT (n)] is sinimized 10 obtain
the optimal filier coelficients that hest represent the inve echo
path, The normalized LAES {NLMS} alperitten [2] s a robust
wersion of the LMS algorithm ihai i svariani io ihe nonsta.
Tionangy in the reference sipnal Both LMS and NLMS sulfer

bews, ment of techniques in the ABC literahere designed so stabi-
Tize Ehe sdapaation in 3 peesende of local omie are suitable fos
amsbéent back ground noise with relatively sseady variation with
st 1 the aastic evhi, Many s Eneflodtive in a so-callad
double-talk sinsiion that cocurs. when a near-end ialker speaks
soncurrendly wilh 3 Bar-end talker. A traditionul approsch 1
the problem is o stop the adapiation process eatirely during
dhohle-talk, which cam by @ mapor drawhack in a nonasionasy
scoustic enviroamnent where an sdsptive Aer neads 10 contisse
Jearning ax much as possible. The delay in adaptation can be
sostly especially For Block-based adapaive alporhms. such as
FBLMS. Aliernatinely, as bong as the systom idesdificafion of
the mnse echis paths i ool the main goal, scoustic scha sup-
pressor (AES) may be used b0 circumvent the double-talk in-
sasdaliny [T, (5] Heoweves, |

or fime-varying signal processing such as frequency-domain
Wigner Blienng eah Lsaba suppress the near-end sipmals sther
tham the acoustic echo, and its use should be reserved for situa:
tions whes AEL alone '

3

in an MCABC sailting wh
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1 Intraduction

Metamatenial has bodons a el roscarch lopss =
intornational academas cirches inorecom years. New ideas.
mew  achicvemenis and new  applation ficlds of
meamaicnials emorge one alber another, maksng the
research  fheld of memmwicnals  develop  padly
Metamaterial 5 & kind of syntheti: composile-siruciese
o gomposils-material thin-lilm souwbe moamateral
which surpasscs the physical propertses of enisting
maierials in nature and has some poculiar physical
properties. The metamaicnal is formed by fixisg the
elasiic thin film of tee sdditsonal vibeasor on the soppor
framse. Due w0 the great dilference in the desaty off the
wihtatir and the tam film, wealer e cagitation of sl
naves of a spenlc frequioncy. the vibaton arcand the
vibrator s inverted and a sound insulaten frogeency
band appears. The outstindimg advamage of thim.film
acoasiic metamaieral & that i cas effoctively isolwie
low-frequency noise under the condition of ensuring light
welght. Systeenatse and in-depth fescanch on then-film
acomic molanatemaly dan proncde 4 sodid thatchcal
basis for its ongincering applications

Liu et al. [ ] dessgmed the firt prototype of acoustic
metamaicnal structure by armanging the kead hall coaied
with viscoelaste  sofl  eaierid  oyclically.  For
reo-diseniional stnuciures, Shea Pueg and M Jun from
Hing Kong Linssersily of Sdende and Teclnalogy have
acguired the analvtaal cxpeossions of cguavalent clastic
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modulus and mass densaly of metamaicrals  with
cyhedncal vinagtural clemicnis arfaspod i the Muid under
the condtion of bomg wave useg  multi-scationng
analysis of ooy band stucture [ 1] Thin-fElm acousic
metamatenal is a kind of light bow-frequency  somnd
irculstion material, whach was proposed by Hong Koag
Uneversity of Scienee and Techesslogy [3]. They fined the
elastic ths film with sddisional mass on & relatively hand
poppedl  frams L eealeee gfectne  sound  insulalse
arcound any ypecific frogquimey m the rogeency raege ol
S0-1000He. In 20040, Naify et al. shadicd the influence off
additeoral wesghi mass and film tension on the soumd
trsulation range of thin-lm scousie metamaterial by
smpodance tube tesd and finhe cloment simulation, and
carried oul a wenes of dyfamie? analysis on e Fosonance
frogeoncy amnd film vibratwm &l the prak of s
nsulagion weing Lser vibration Resting watruments [4].
Freen the reseasch of acoadic moiamaienals
[5-E], we find thai e foown of research on scoustic
metamatenials i the elfective paramnmeters of malenals,
andl the parameters dirgetly affect the sound maislalsss
effect [9-12]. Ia this paporn. we maisly shady the sond
weolstion  charsctenstics of  thin-film  acowstic
metamaicnial composed of nigid frame. Bexdble flm and
addinomal mass. Firsily, the scoustic band gap of
metamatenal i studied by using phononic crysisl band
gap theory, the parametcns of clastic film are acquired by
wang gxpemimsml labl, and the relatsonship Betwesn the
sogned  maslabiom of mctamaterial and s hand gap
froquency  itenval is acgeired By Gmile  eloment
simulation. Then the sound insulation charsctenstics of
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Acoustics and Vibro-Acoustics
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1. Introduction
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Ehigiee |'||'|.'|'\-||_-\-| of flight: lift off, transonic fight and maximuam rll-. namic pressune fnstant [1]
As such, principles to make enboard equipment compatible with the mission environments
miuisk b .1.:||||,'l:|_"..|. Al lEEE off, the |'|I:|!i"||:.' intense acoeElic loads oocur: and these levels are
usually adopted to qualify payvboads and equipments, However, during the transonic flight

and mamimum dymamic pressure phase, acoustic excitation is also present and such

characheristics are also significant for performance evaluation as well az for specific system
dymamiic -.i|:|.1]iI||.'.|1'.1'-|'|_'.1L'|.'4'pl.'rl'u.'q' programs. In this way, nodse control treatmaents (MCT)
shall be adopted b0 alleviate mtermal vibro-sooustic environmends, in view of decreasing

costs and developmiends.

Il hstile m-thight environments can damage sensorsfconditioners as well as make
measurements unceliable. In this way, installation sdapters must be designed 1o probect the
sensors. [he acoustics ol such protective cavites infliuende the measured sound pressune
bewel (SPL) As swech, the cavithes must e analvesd and thelr amplined e-frequency
charscheristics evaluatled. Fimally, the measurement corrections, mecessary o oblaln the
aoteal extemal SPL. are delermiimed

Concerming the inbermal environment found duning flights, important launcher sulsystems as
pay load fairing (PLF) and u.|l.|i|,1:'1'u'|1|: bavs shall be imvestigated and vibro=acoustic .1n.||:.'w-|w-
can b done, as pointid by [2] [3] and [4]. The PLF is the stroctural compartment of a Launcher
where the payload is placed during the flight mission. PLF inner acoustics andd its attenuation
cesipgne, using virtual probolypes ane analyred using deterministic and statistic technigues
Hoawvever, when in-Hight loading are meod charactenioed, the acoounbed exstemal air-bome
exdcitation can be thoss: descnbed im [3) Ina similar way, SPL akng the launcher structure at
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