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I. ) IARCS AUnI TORY LABORATORIES

MARCS is a research centre for basic and applied research on
auditory perception and cognition, with particular focus on
lhe significant domains of speech and music. SilKe Ihe
inccplion of MARCS in 1999 il h.a.~ dc>·c1opcda dynamic and
vibrant research culture lhal has 31t1'3C1cd researchers with
common interests in auditory research. Our mem bers '
background.s vary - es perimental psycholog y, var ious
branches oflinguistics, music, eleo.-uical engino:ering, and we
...urk ...·ilhpeoplcfromarangeofdisciplino:t;. including
music. linguist ics. phonetics, computer science. human
rert'ormance , and engineering. using our skills in cognitive
scterce.oesecca ces tge, statisncalanalysis, and computer
programming. So. while MARe S is I broad church . it has a
particular methodo logica l leaning ( Ilboratory-ba~d

experimental psychology and re1alcd aPf'machcs) and subjCCl
matter (auditory research) which direct our enserprtse .

In this papcr, ....e first discuss various rcpresemati...e
research projects at MARCS, and follow this with some
background infonn ation regarding the Univers ity of Weslern
Sydney, andMARCS

2. REPRE SE NTATIV E RESEARCH AT
MAR eS

A range of research is condu~1cd al MARCS, and lhe breadth
of work is conveniently collected under our 7 labs, the
Auditory Processes and Speech Technology, the Baby Lob,
Communicati...e Musicaliey, Heman Factors nnd Perform ance,
Mu.ic COb'l1iti"n, ~"nd Language Acq uisillon, a Ild S pecch

and La.ngtlllge. Exampies of rccc:nt research prujecls in these
labs are provided in the following sections.

AudllOry Pl'O(t Ut t andS~b TK bnolnaY Lab
Lah u ad"r: Dr JdTg 8..,,1r/w1:
Modd i llX ,h~ tlutli,...,. siglltll p""'nJ i"X o! ",,"Mrall'
.mull tl.•

The well-known coc ktail pany effect shows that ....e humans
monilor ....rious concurre nt "lo1.lI>d. in our environment, and
parsc their spalial and infonna lioocoolcru:. For machines and
in mathematical mOOclling, ct>ektail-pany processors are
often applicd toseparute the scpen mpcsed signals. Ahhougb
such lcchniques show promising lC$ults in simple scenarios,
they usually fail in realist ic - especia lly reverberan t 
envinlnmenlll. H..,.,..ro'~, the human listener is able 10perferru
thi l complel lignalscparalion la~l, byapplying sophisticaled
monaural and binaural signal processing. Hence, il is very
important to understand alld 10modelthese auditory processes
in order to employ them in modern cock.tail-parly processors.

In lhis regard, the phenomenon of room refleclion ma~king

ha. been investigated in our lab and a model descnbin g tbe
under lying auo.l itory proces ses has been propo sed . The
proposed model is composed of four main stages: (a)
bandpass Iilterbank stage, (b) Signal Dependent Compression
(SOC) stage, (c) Equalization-Cancellation (Eq stage, and.
(dl decision device stage, According 10 this model-structure ,
the SDC STage represe ms the impo rtant monaural
mechani. ms, and the EC stage the important binaur al
mechanisms. The model has heen adjusted to simulate known
psychoecousnc data on a te~t reflection being masked by a
direclsouncta.well as being masked by thc direct sound plus
an additiona l reflection

With reference 10the fi rst masking condition, it was found
that an audilory model, wh ich is solely based on monaural
processes, could successfully describe the involvedaudilOly
processes. Wi,h reference 10the second condition, it was found
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The MARCS .."r>cialhad '"Gustav"limn i"ll lo a
perf~lIlIheS)dM)oOpefa H~

tha t binalnlproco.' 'Ie'i Ilwlle'e'd lu~ con\~~

tha t S«fTI to be successrully describedby !he ~"""ed EC_

approacb. Furthcnnorc.thcpropos..'daudilory""-"":l hasbo:e n
cmplo)'Cd to pmtict the masking effect or a compkte room

impulse response, m-eaiing tha t II'IOOlIlnl ~('»ses play an.
importa nl role in ....h wmpl .... lc'dWOliilioo •.

Bab) La b
l.ab UaJrr: Dr Clrroti".. Kilumum
RfflrK" " j""titHfO/ 'f'Nl''' p.orrt'plio" j"j,,/t' IIQ'

Younginranl:S~tand~sorS(l('('Ch\\.('lIberorethcy

can ~k 11Jcmow:,h _ l\cwhnms ren:eive a wide ~-alicty or

spec'Ch wunds bul then lxNttn 6 and.<) mon ths they bel!in to

fOl:'US C'SpCCillly on the sounds thlt are used in thei r _ -n

language oilnd disregard those used in otber languages. Th is

ha~ bee n found ror COll5Of11n ts and vowe ls. but the

(\('-,-elop rncnt o r the J'('I't:Cption of lODe in inrancy has bee n

relati ,~ly rlC'gl«:ted. Tone, lhe u..e or puch movemen ts and

assoc iated CUt:Sto COlt\'e")' meaning at lhe lexicallevel, is used

in A~ian tone languaile~ such as Can tonese, Madarin and

Tlta i, various West Arrican reg ister languages. and pitc h

accent languages such as I apancse and Swed ish, languages

sro kl'n by ove r half thl' wor ld's ro l'll lalion. 1\"",' PhD otUlk nl.

Kar en Mattock. using a reinforc ed head -tum procw ure. has
established tha t Chine se babie s cont inue to focus on tone

variations in words. as lhcy get older . while Austr~1ian

English babies (for whom lexical lone is pho nologically

irrc lcvant) rcducclhcir allenliun lo loncs h....1W1;cn 6 and 9

momh s. However. when the same tones are prese nled as

musical pilches. AuslraliaIl Engli,h inranls · alll'nlion rl'mains

unc hanged bctwccn e and <) months . Further studies wi ll be
cond ucted on infants ' use of tone informatio n to learn new

words. The result s have implicali\ln~ for 'OCQJnd language

lea rn ing, idenlify ing langua ge de ficits, design ing appropria te

inter ventions. and for mac hine recogn ition and synthesis of

Chinese
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Com m unicath e ~1 o sica li t}, Lab

Lub L.....der: Dr St"ph"" M"I1",·h
Com",uni ",,,ti,,n lind "du.'uti",, : t/lt ", (1st ,,/ 1't'u<,hl'rtu

A majo r factor in childr en's early develnpment is tile nature of
the inlerJ.C1ions with those who fcaturc sillmficantly in tlleir
hves - primary care gi\"C~, pecrs and menl"rs. Reoogn ition of

the mter-conre ctcdnesa cr a child"s cogn itive, soc ial and
emotio nal developme nt h ig hlight~ the inter pe rsonal ur
intenubje<:tive nature ofoommun ication andedocalion. \\Ihal
encourages a p'-'T'iOI1 to engage with anotller'?Ccrtain ly the
con tent or the excha nge will be imponanl, but WMt of I~
underl ying dynam ics or the intcre llanltt'"

We iove!'>tigated the rcLdionsh ip bct...:m rated dcgrec o f
engagement be1'A'Cm primary-Khool classe s and tbcir tcaehcrs
and tim ing cllaracleliSlics of the \'t'l'bal Cllchanges in these
classes. This~h CO<TIC5 001 of pn:v;0U!I ....oor. suggnling
that conun ....icationb<.~aparcnlandayoonginfantlaltC'>

place through the intenrions(uno.krf}ing implll>(">foraclion)
andaffeci canicd by the "mu.~·Ii".e' qualities of their joint

vocalisation~ in eombinatioll .. ilh the jo int ' ohncc -Iike'
gestures of their bodiesand racia l tnOlo'l:mC1llj .. ithin a shar~'d

sense or rime - ceermumcative behaviou r called
conun unicam'(' ~>c3lity_ St~ Malloc h and Rudi Cmcec
from the Communicat;,.~ Mu<k3lity lab te-,nned up wilh
Catherine Srolt fromlhe Sdoool of F.docatioo at theUniwn; ity
of S ew England. Using the modl:l of CTNft_niolliw",...oJt:ulily
as atheo<ctical~,theaim_toill\'C>oligatethe

hypolhcsislhaltbcmorccngagodthcnud..'Ilban:IIoith!he
tneher.thelOOR' 'harrnonious'!hc: classroom inl:eraction. A
IOOR' harmonious int~1Or\ was defille'd as one IIo-uh (('\On

interruplionsando\'t'rtapping tlWllSand fl"WC'r instanC'eS of
s.IUdcnt-lo-sludcllltalking .. M cthetca<:hcr wlstalking .\'ldeo
record ings~ ooleoed of three to:achers from three schools
inSl1llCling 7iS year olds .F.xtra<ufmmthese vido.'O record ings
wcre rated for class engagement by ~ e1p'--rt 1':l1Crs
Measun:merm. were madeof timing categories in the vocal
into:rnctionsberweenteacher and Siudents,and ratingsand
measures were staliSlically com pared. S igni rlCant com:la tilms
wcrc found between I':llings and those vocal timingcaleguries
related to teacher' S1udem illtel1lC1ioo . As llle comm unicative
mus icality mudel ,",.d d predict, rating. of low cttgl gement
were "''lSCXiated with voc.al timing tha t w ggCSloo II more
disrup ted claWOOfD inleract il", sly le, lind IIIlings of high
eng.~~'lJII.'IJ! " 'CT\: ~,..ocialed .. -ithv"ca l liming 11lal!>Uggokd a
more "haJrnn nill\ls ' inlcra<:lion sty!e.

lI uma n Fact ors lind per re r man ce Lab
Lab Leader: Dr Mark Wjggin.~

In/ ormuti<1Il u,·qu;.I·;t;on. exp<!rli,I'e, umJ d,',·i.,iun-muJ<jn~ in
ad~anced t"clIlIology em';""nmf nb

There is con siderable evide nce to suggest that human
opera lors rclyon a sericsofvisua l,auditury, a",lIor l3Clilc
CUCSas the hasis ror t hc ir d~..::i,ions. These cues are extra cted
from a co mplex array of stimuli within the opera lional
environme nt andtheir significanc e is usua lly dc termincd by
previ ous e~perience_ Although the importance of cues has
b«n~""gnised fur some lilTl(', theacqui si li(lnofcuesandthe

way in which cue-s interac t to impact rcrfoTm3nocc has been



dim~'IIh to e.ta bliAh, Our P«'sc-nt research involves the:
d.....'elop mcm and eva lualion o f • IJw:oor~"l ieal mode l of cue
acq uisition and integratiO<lu the basis for imf"' wing hwna n
perfor manc e within applied indll>lrial erJ\o' in>nmcnl~ !iOCh as

aviation . In our most recent stud y, 50 r i10l. ".-e re a, ked tn
cond uct a sim ulated in-nig ht di ,'~ion , the: infoJl nat KMl
pI.'1taining 10 whieh ....115 pre>cntw in one uf Ihrw fllrma ts.
Thesefonnal~ .......~ ba5<:d on Ihrte d ilTerenl lypc . of rk.", i.ion
heuri stic!; (ruin Oflhlll11l1). The: 1TSU1l. indicated lha l lhe:

seccessfut inleg ration "f cue-based inf" rm aTion 'Ioa S

dcpcndcnl Uf'OI1 a numllcT of facton, ind ud mg Tho:f'l\ ••im ity
and pe1('cil.-aJ rela1l<Jnstur b<.1....ffn di ff~n1 f<>fm.ofc""_

based mfomuTIO!\. We abo e>hw:n-.:d diff~ 1Ict>o"C'CII
e.pcrirnccdand inc.pcrieACl.....pllot.in ICTIIl. " flhe ea,;c ,. , ith
whiehThcy pen:ei,"<'d Uw:",,.k . Spccific.ally.e~pcricncropilot.

prc ferredancnviroomcrtl in ....hiehtllJ.-relaledinformalion

co uld be aC\ju.. cd qui d ly and cffi cie nlly hc're,u
ine--.pcrirnccd rikolj F"fo:rKd an ~hin iUch ttcy
oouJd plan the..equma: .....ilh .. itie h mfortlMlion .......ld be
~ted. v,'hi lc the 1al1C'l" .. ... mon: 1l~"Ig. •

rewll~ in more ..............te In4lIu than raighl O!l'ln'\o.isc hr. "C
~thec","".o..Tran. lhelnUlll;~thattheprocet... " f
informaTion llC\jUi~ilion i. med ,ated in ran. by prt'\' kaB

e.~inThed"main. Thilhas importancilllf'.iealM:>n$f<ll'

The fiJure lb-clopmml of~ision Sl.IppO(1 l ySl'"""

..tum C~. iliool Lah

J4bJ~ Dr ~1" Slft'rlU

l ·.; ..g .. fl't'rlfl ..jjfl"'m.,"'rlOfiinliJ i ...'f"JfiKflwrpi.WHlk
"'".."", I..,,,,u sk

The Mu.-ic Cogni tion Lllb applltS m.:tho.b from e .pcrinw:nt.ol
psyehol og y 10 lIl, cs l iaa te pen;..p lioo . cog nil ion . and
prod uction of music. We, tern tooa l mu'ic is lID dTe'ctivc
Slimulu. andtoolloeumincjcllCr.llaudito ryr..:n'qllualarnl
cogni li\-.: pn:occs'.es.l.'l it ~ hijhly Slroc lurcd, !tive., rise 10

lc:am.:d e\p«t:u1Cin. andcan be eilhcrllO'-.:1 Of fami liar.
Researc h t<-.pio C(Jlo'CT-.:d b). OIIr sill poMarokluale Il:'SClln;h

)!udmts include piTCh and lime pcrccplKKI. syndu 'Uny and
adduivny of " i"ul l and aud itory cues in manmba
performance, all.::nti"na l capt ure for c. rn:"5 i,'e ...... -.:rnrnt.
lbe role of cont oe r in l"«,."t'llnilion of~J'"Ch lind m usic, and
de velo pment o f a p, ychumetr ic scale for measuri ng

psyc ho logical n:SI"K1'lC' lu dance and music

A rccrn lly puhl iAho.'t1n pcrirncnt u.'ICdno..e! and fanufiar
melodies 10 i"""""t il!ate cri sod ic rnernory fOfm u5ic. Melodies
......-n:pn:scntcd cilhcr ooce or lhn-e l1rneB, eJTher on Day I or
Day 2. and pan ici,"," l' made judgments abo<.It tile n, "COCy and
fn:<.(lIcncyofl"'"""nL lti'Mloft!w- mclodics. l) ilti:m lCcs emerged
beewccn accurac y "f j lklj:1l}<'DTS of n'\"\-n:yand fn'tlU<.'flcy.aIld
this intet':lctcd with whether melooics were ",,,,-.:1 or familiar.

Morol. Jl<.-....iflCally, the results indica tcd lhal episodic n "g n iti" n
of novel melod ies is based IIlllre on a l!e""l1I h,~.,J - n ·ling uf
familiarity" Iban I specific cr isud ic "' e mury. Freque'w y
inform alion con tribu tes IIIOIl.' strongl y 10 lhis generalized
memory than reomcy informal ion, and fom liltlOOof an cpiso;>dic

ml,:m llryfor a rnclody dep:nr.k cithet' onlhe OYl;l"'"lIfamilianly
oflht!<limulusor lhcavai lallililyof . ..'ahal lal'oel

Otllcr dcvcl op ments in the Music COl/nit;1l1lLab include
The: validatio n of the Aud icnce Respon~ Tool (A RT)
ccvejooed by Ph I) S100enl Ms Renee Glag. The ART 1'I:\:0n"
coee -eeoed lool1llingscalcrespor1 >Cli10 Ii\ e pcrforrnance of
d.mcc or musit . R....J1'l...scs inc ludc cog niti..'e. int~TJ'fCUl ivc.

ae. thelic. and affective rcsponS<"S. The ART i. now aloo
avai lable on hand-held ~vmptllers and. as well 35 recording
queslK... n.airedaTa ojl •-e e per rormance. rea l-lime co ntinuous

measures can be made as 11 (lC'rf" ..." anee unfolds. The
compu.tcriscd \"el'S1on oflhe ART and ronIi nl,O(llJ~ l'\'CUI'1ling
dc\ 'icn v.ue lIialcd duri ng I pl.Tfurrna ncc o f Sue Healry s
l'iM V .... T"",i.. at the Sydney 0pc0I H<O\l..., OIlJuly 2. 2tJO.t.

Mn nd Lan l:ua ee Acq .ii.ilion I ...h
Lob iLDd= M~ /J",,>lO Di 8 iau
""fi...Ll ,,.. ,,, i..k /"OK.-."'·i.. pri"'• .,.so\I.....I..

The Seco nd Language Acqu i~i lion latl>oratOl)' CCJndue-ts
;m.a;tigaliorn in IWO broad areas : .acqlli~ition of second
languagl:(U)in instrurnon.i1cm·ironrncnu. and biling:u.al
fi n l language acquisilion. Both ~troog ly relate 10 the
multiling"",1 nalu.re of Au, mllan (PIIn lcula rly urbanI
environmcnlS and hr.e imrl icah~ for The SUCttSS of

language irt<tr1Jelion and 1c2m"'J '" cduc:.atll...nal .. :ump
lcspccially with Theinaeasing~ of OOTnCU $Itd:nu L
as""-",l as forlhcmaint~ of 1angua",,inbilingual

families and oommunil)' CllVirunmcnb . The Lab is cvrrrntl)'
i....CSIiga lin8 acqui sition of Chi~En"l ish ( RuyingQi),

Japanese U (Salomi K......lIguchi), b pa.....'SC.E ng1i'lh (Yuki
Ibni-Ad.Jms J. AJ1Ibtc U ISlIW1 Camp hd1) Illllian L2 and
Span i5h L2 (Di Biouc). and EnSlish L.2(Clmphd l.Oi Biue,
Kw....guehi}. The Lab 's tbrore1ic31lor1cnu.lion is mainly '-cd
on~hI)'Tboory(PT)devi'lCdbyl"imo:manAand

ethers . Th is provKlcs a croiJ.... linllu ist ie i n ~l rurncnt for
rncaSlll'inglanguagc dcvd o'l'ment ill'lWC"lI ll!1a corn rnon pu;nt
or refercece for language proo.--c"SSin(l: in both corpllS"baSl:d
approachnandOll- l ince~pcri m.:lIlaTinn

A la'ltC proj...'t.1. recenuycom ple t.....", ith ARC ....pport. by
Bruno Di Biase and P"alriz ia Bcni alooll", ilh "t her~Ilm
and leachcn in' oIvoo a elassroom -buetJ IoollituoJinal study of
Italian L2 ka m ing prog rams in Ihrcc primary schools . The
e ffe<.:li \'eness o f fonn-focu-~ini Tcchnlq lJl"ll in ins lTUC1ed
IangUJlte devel oprno..'Dt wa.s •• ses-ed vii videorec .....d ings
taken ,,", '('I" an IS-mon lh pI.," nd, u~inll metria providc;dby PT.
11was foundthnt L2 program . in sch,,"l s provioc el,m. id.Tahle
lexical support bUI little , if anY. llralllJ11atical develo pment .
T hi. may lie part ly accoun ted for by the decidedly limitell
expos ure children may have to Ih... L2 in the school
env iron ruenl ll"weve r.olllheOl lwr hllnd, the projeet , h,.....s
tliat e..e.. mode rdle OOSCSof (dcw illflln~'nla lly rt1<Hkrared)
forrn--fllCU.....'t1 irtSlroct ion appear 10 boolst rup gra mn1;llica l
dc\ "CklJ'ment in the k arncrs

Sp ('l'Ch all d l... nl:ulOl:t"ub
1.l<b l.£u" ,.r: l' n !f lH 'l i&Bl<rtlh,mt
Su i'll[ U H..u~itlJ[

Opnc al info rmat i" n from fac ial move menTs of a talker
coo m bult'S 10 sf'CI.'Ch percepdon n,,1 on ly when acoustic
informa tion lS dt"gradcdor ..t.cn the li.t encr is hearing-
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impatred, b\lt also when the acoustic informat ion is clearly
audible. This is most clearly shown in lhe classic ~tcGurk

effect, in wftich dubb ing the auditory speec h sy llable [ba ] onto
lheliprnovmlCllts for (gaj resu.ltsin Ihccmcrg<.-nl !"-TCCption of
~daM or "1haM. lntuitively onc """",,d~~thal lhcreis 1inle or

novisualspecch informalionforthepik;h~arialioosassocWcd

with bical lOOe in Ianguagcs sud1 as Can tonesc and Thai .
H"",~"¢I", recently al MARCS labs we ......e found thai

Can tonese pcroeivCTSidentify bcuerthanchan«' theCan~
v.urdbeing said from visual infonnalion a~, ....tw:n gWen6

ahemat~ with identical phonetic. bul dilTm ng tOOl':lic
infonnation. Addi lionally, visual speechinfonnation ug:mcnb
audl1o,ydioc:riminationforpairsofCantoroeseWOl"dsdlft"ering
only in lOne ...... CantOllC$C' percm.-en, for tone language
~ven unfamiliar with Cantonese tones (Thais), and cvcn
for no n-tone language (Australian English ) pcTCCiVCTS!

CulTC1ltly wearc. with our collaborators at ATR labs in Japan.
conduct ing speec h production studies min g a co mbination of

signal proce ssing. biological ,and bcha vioural techn iques
(includ ing OI'TOTRA K 10 track thc lIIOVeTneTIl of the face
during speech) 10 identify the essentia l characteristics of tone,
affect , and identity and deve lop a comprehe nsive model of
auditory-visua l speech processing and comm unication. This
researc h will have implica tions for understanding of the basis
of auditory-v isual perceptio n and product iOflin tonal languages
and in affec tive communication, faci litate links betwee n

neuroph ysiolo gical proc esses and aud itory ·visu al speec h
proccssing ;and eonbi bulelOapplicationsin au totn:lticperson
m;ognit ion. automa tic speech recogniuon, Ic~t·IQ.Spcech

5)'SICms,and tallr.ing lttadaids for lheheari ngi mpain..'d

n·Vo/.. 32 (2004) No. 2

3. BACKG ROUND
T he l! ni 'l'n ityof Wntu n Syd ney

Fstahlished in 19119, the Universityof Westem Sydney (UWS)
early on realistd that researc h concen trat ions in niche area.

wen' both in line with trne:Ii ing Department of f duca lion.
Scieece and Technology. and Austnlian Restan;h Couoci l
(A RC) policy, and an clTectivt: ..."3)' 10 realisethi, goa l in a
lJC\\-unr.-en ity.UWSJ'l'CNidtsinltrnalfundinglo ibrcscardi
centres, and encourages both internal gl'1U1t 3{lplication s
through,and highefdcgm:~rch placesat~fXI\tn:f,.

By such mean s UWS tw facilitated the ~Iopmcnt of ~

small number of~n:heeTIt~ of excellence. and MARCS • .

Labs is ooe of1hcsc.

' IARCS Alld llor') l.a bo ra lor in

UWS is silua led 011 si. campusoes, and MARC S is situated on
the Banksl ""'"11 campus. MARe S has sign ifICant affi lialions
and co llabora tions wilholhc r UWS groups- the Scbool o f
Psycholog y, the School of Languag es and Linguist ics, lhe
Cen tre for Ad\lI nccd Sy.tem~ Engin~ring, and t~e Prec ision

Robotic s Research Grou p.
MAR CS Auditory Labora tories grew ou t of the Macarthur

Auditory Cogn ition Labo ratory (MAC L), which was formed
io I9% uooer lhe directio nof Dr Kate Stevens. ldent ifyinga

niche in Austra lian research, Dr Stevens ap plied for
University fundin g for MACL in 1997, obta ined fundin g in
1998 and anfac1cd Deni s Burnham from the University of
~SW as inau gural direct or. In 1999 MARCS ~n life as a
Research Centre at (he then UnivCTSityof Westem Sydney,
Macarthur. and con tinllCdas such until in 2001 wnen (lie t~m:

members of UWS .malgamated and MARCS became II
Univcnlty Researc h Centre at the DC"''' unified L'ni\usity o f
Wcstcm Sydncy.

Sup port from the Ultivcrsityof Wcslcrn Sydney . and the
College of Arts.. EdllC3tion and Socia l sceoces, and hard
Ilo«t.byO\ll"coibboratonand .dcdicalcdbunchof~it;.

research and wpporl sutfin MAR CS has all",,'Cd MAR CS 10
grtJ"o' and augmmI!hcir cxlcma l funding. ioc~ PhD and
Researc h Masten SlUdcnl load and timely oompk1ions, and

buildourequipmmlandlab infrastru<;tun::
MAR CS oow coruisl~ of arou nd 60 mem bers . the

Director. Profe~5OI' Denis Burnham. and Dcpu ry Di rector . Dr.
Kale Steve ns. the newly appoint ed Pro fessor ClIthi Best.S
mcm~ from !hc Schoo l of Psycho logy and the Schoo l of
Langua ges and Linguistics. 2 Resea rc h Fen "",·s. 3
Postd octoral Ft llows, I Hono rary Adjunct Pro fessor , 3
Honorary Adjunct j euow s. 20 Higher Degre e ( PhD or
Masters) Studenl~, in any year around 10 Honours or Gr adua te
Diplo ma Student s, affi liates from the Precisio n Rohotics
Resea rch Group, and the Centre for Advanced S~tcms

Enginecring.6 Research Assistants , a Business Manager, a
Technic al Services Team Leader, 2 Software Enginee rs. and
an Admini str3tivc AAA istan l. There are 15 testin glaboratories
and acc ompan ying office space and recen t uoivers ity gra nts of
space and fund~ have cna llled the inilia tion of a building
progr3m(d~ foroornplction inSepl<'l1lbeT,lOO4) ...'ltieh will
double bhandolTtce~_Facilitiesconsist of'lOllndproof



booths. speec h and music recording labs , spec,; hJmusic
anal ysis editing and s}'Ilthes is f~cilitie., pu rpo :;e·built infant
test ing labs, s imu l~t i "n lab, move me nt an alysi s lab
incorpo rati ng PEAK Motus and Opt otrak movemen ttrackin g
device... a Portable Audien ce Response Facilit y, an anec hoic
chamber amI 3D audio lab, and an EEGIERP (event ",Iat ed
potentia1) lab

0'l:..i... t ion~ A"wci a ted I'l tb .\IA RCS

MARe S is lhe adm inistrat ive hub for !he Austra lian Music &
Psycllo log y Soc iety (AMPS). A~lPS I1o>.ts seminars nn the
ne.'lu-~ bclwCl:n p ,ych"le,:y and musie,dr4wing an aud ience o f

staff and gr ad uate students fro m psycho logy. music,
educa tion, physics, archucc rure, and aeou-,t ics

MA Re S Director Denis Burnham is the President of ASSTA,
the Australian Spc~...,h Sc ienc e and Tech nology Associ ation,
the peak spee ch science and tech nology a. , ol; ialion in
A ustralia. He is also Vice Chainnan of AVISA, the Audi tory
Vi sual SI'C'e.:hA'''lI: iution, which is a Specia l Inte rest Group
of ISCA , lbe International Speech C ommunica lion
A....wc ial ion (ASS TA's illlerna tional COlIntcrpat1)

An Invitat ion , .

MARe S is always ready to collaboral e wilh pe<lfIle in neas of
mutual inlercSl;that i s ho", wc and OlIle~ lcarn an<!push back

the fronliers of sc ience. We jnvitc researc hers, in<!ustry
Jll:rl'Onncl, individu als 10 contact us about JIOl'isible joint
projects , eo nsu ltaoe ies, co ntract research. Co nside r tbe
research reported above and fin d out more On our web pa[:c.
You might like to visit MARCS and give nn inform al talk at
one of our M.\1Ms (Monday MARe S Meeti ng~ - see web
alldrc ss be low), have a look around, and talk about your
resca n:handpos.s ible co liaborations.( Wc al'\'j usI25 minutes
from Ihe cit y, andnglll next to the M5!) For all thesc or any
othe r questions please contact MARCS Director, prore, sor
Denis Burnham at d.burn ham @uws.etIu ,au

We look forwa rd to hearing from ynu.

" ...b ,\ddres~s

MARCS Aud,lofy Laboralories,
UWS' bl'P· //m " F' H\lf5cdu .aul

Mond. y MARCS Meetings
hn p Hm alC'iIl Ws edll a lllcyrn tslm mm /jndn btm

C'emrc fur Ad.a nc"d Systems En ~jne.rinti: , UWS
bllP-{fwww w. cd.all lrrsearch!rcwuf\;h. eulmiWl:

Prtti.i<ln Roborie.R~'<iea""bGroup. UWS

~. allm ho tW,w lnr¥lc*lrl'M:.rc b~

Ill:~
Au._mllian "'1... ;'; & ",y.;f1ol~y S"dn)' tll MPS)

b1lJli!n~~t.'S« t bi.... cboi l<:and/o r
conllodtlwc .....~r, KaleSl....""' (kj.•t......,n~u"'•.edu.au)
1Or<:«".,d<t.u t.ofAMPS _ iN ro.

lI u<lral;anSpetth S<'.m::e and T~A""'lI:ialion

~
AVISA, the Audu<><y.\'io.uat SP""'" ~ AS'OC'ial1on
~'l r l+} £!lrl·w1i", ,,"'Di'Jlrfily!lb!JD

ISCA. the lnlern.oh"....1S!'<"CbC..... lnUI\;,;ation A.socialio-lll:
Imn 'U" Wll j" NflCITb mt'

Pllbliuli" n.
A lisl of publi<:alions from MARe S lacalchcl'll,d .." ificd by fidd.
can be vit:wedon lbc ...eb-sirc luUJ.ilIllIlU.IIiU.~\IY.all!'

1 1~
INTER L UDE

MY t'AVOURITF. ACOUSTICS BOOKS

For those of you who have nol edited a jo urna l such as

Amus/ics A'I.WYllia - and r expect lhal is nearly everyone 
there ate marters tbat are hidden frum view, or at leastthat
shou ld he. Have you ever nutieed that every issue of the
jou rna l ha.~ a number of ragl'<i thaI is a muhipl e of four ? 'low
is th is man aged? It ....o uld ('Cfh~ps be relatively simple to do if
the Edito~ po5scssed a pile of malerial lhat was awa itiog
pu blication from ....hich to se lect ilem s of appropriate lengtb
and style . but unf nn una tcly this is rurely tbe case. So, w ith
Marion Burgess a.....ay ..\..ersea.~ attending the INT ERKO ISE
con fercnce in Prague, l am fa~~dwith an i ssue that isone Jldge

shon of thc neccssaryq uadruplemultil'k, and there is nOlhing
in the IN-trny with which to fill il ! Hence this interlud e.

Wha t. I asked mysel f. wou ld he an ap propri atel y
interest ing fill er? As I loo k aroun d my offi ce I sec
book shelvesfilled with volumes on maoybmnchesufphysical

sc:ietlCe, and among them many volumes On acou stics. The
collec tion, of co urse . re flects my own individual interc. ts,.<;l.'
t hat lhere are large gaps - en~ i roruncnta l acousl icsbc inglhe

mnst TlOI>Ceahle one. BUIwhal is left? I have a good co llection
of book s deali ng witll the fundarnenlals of tbe sullject. but
pa rticula rly books on musical and biological acoust ics. thope
you will be interested if I share with you my vi","s on Slnne of
thc bcst ofthesc . lfl havc foun<!tbcm intcrcsting andhel pful,
Jam surc you willt..o •

Ge nH ala nd Hislork lll Aeou'lies

ScveF,d e\Cellent h....kshavehccnwril1enaboot !hehistory of
acou stics, which gues b~ck 10 the time of Pyt hago ras som c
2500 years ago. Am..ng those I lind most informa t ive and
interes1ing an; Frederi ck Il unt"s Origin .. jn AWlwics [1] and
Robert Be~r's ...",,,,J., ../ O" ,, 1imcs {2]. In a<ltli!iun. of cour se,
I bave copies of RlI)'leigh 's The Theory ,,/ S<,unJ ( 1894 ),
Ilclmho ltz 's 0" Ihe S"",utilJll.'..f To"I<( 1885) an<!James JelU1S'
SCiefU....""JMu..u: ( 1937), all available as Dow r l\-1' rints

Apart from numerous conferen ce procee dings, the mos l
genernl set of boo ks I have is Ihc E"cyc l' 'f'<'Jia r>jAcou..IIC'<, a
mod em co mprehensive treatment of tile sobjec t ed ited by
Mal<.:o lm Croc ker IJ]. Th is is where I go to find out in deta il
abllt rt mnny subjectswith\\hich l amnO l famil iar lt covers
e\'ery thing from fairly basic t<.> highly applied in a com pa<.:l and
jnformative rnaener.

If I wanted 10 remin<l myself offun<Jamentals, then I
would con sult Frm.f"", ,,,,rl1/s0/Acou.,tic.• by Kinsler and Frey.
or the moee recent ed ition with two extra aUlhon (4], an ea,i ly
reada ble and cemprehensivc book des igne d for ad\"alll:~d

unde~raduates. More technical and more de tailed i , lhe
cxcellentA m u.. tk s by Leo Beranek. reprinted in "IOncovers by
the ACOUSl ical SOCit1y o f America 15J.
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