
Functional Dissipation for Speaker Recognition 
D. Napoletani1•2, L Romito3, D.C.Struppa1 


1 Schmid College of Science, Chapman University, USA; 

2 Center for Applied Proteomics and Molecular Medicine, George Mason University, USA; 


3 Phonetics Laboratory, University of Calabria, Italy. 

ABSTRACT 

We dctcrlbe Il IlI.'W type b( f'undlaoal dlulpatton, fluu 
Ilnn e5 tu be effedive fuI spuker l't:lwgllirlon. Functiunill 
dlnlpalion bi' blued 00 !fandard l'gnlll tramforml. bui U!H 
tbe Iran.forml fYtuntvcly tu unwn~r nt'W fntun:l. We 
generate. lIuriety UrTADdom maJking (uDdto", IInd nlrad 
featllN.:s wìtb selltrlll ,ìgnal trall5~n:a Iktatlons. In eaeh 
jterattan cfthe neunlve pl"nWu. _ tl'Iodtl'y !reVentl 
C\ldfirienb.r tht frant~rmed !lgnai wilh Ihe largui 
ahloluh: ulae' aecording hl the .pedili:: Mukiag functlol:!:, 
and wc wUed barie ItatjttiC5 uf .he disirihtiun ~f 1M 
cudl'h:iebh aftbe n.wdifted trantfurmed tJgnal. Wl' ,ho. 
tba! tbc JlatirtlcJ gent!t'Bkd b, the ret;ursjve filDI,..tivmll 
diuipatlun IIl't: Ilble hl dbrtJtguhh untene« uHen:d bl' 
differt:nt tvetdo::"_ eHa when thc lentebces art: noli}' afld 
uodtnllm'r1td. plVVLdlng a De'W approllllch tù spcabr 
~g.dtlon. 

BACKGROUND 
SPEAKER RECOGNITION, 
The voi(;c jg rnore lhan rimpJy a sum nrsou.od, Il il' intr1n:ru:aUy 
a.rtkulalcd and l'ti oomplcxity is dUI:: tn lhc relalionsrup betWC1:D 
rnearung, inteJlt10nl c:molion. o\\n bealth. mc!al st.,tus. O\lm !\l!i1J~ 

esl.eem eli::. [Lnvef, 1994). Givcnlhe richnessand vru1abihty of 
iealutescrnlx:ddcd inw a sin.81e at;oU~ !ignal, rl lsnut 
surprising that I.he probLc:m ne robu&l.1y recogrozing a sptake1: 
[rom spontl.lneous uì.1crante' ts1JIiU aD. unsulved prubkm U·Uf\U. 
20051. Onc pnrtiçuIartype ufspeN;:errccognition I$lhe probkm 
ol" malehing llrt input ~h te une of sc:vt::r.ll rdi::rencc ::Ipt:ak.u)'" 
",hat gue. under tbc IWfIC bf .~ nfentificahun 

FUNCTIONALDISSIPATlON, 

Cun:n&tllmlllU IIflProX'lmalion (Y{jerF; :IIfU..IMllulNll R:!Klu.alllignal 
R--f-G 

.Wc expand R. Ulsumc du.-1iolllU)' O'" {II' .,spl ur nmpI",r $Ignals, 

.Wc Nelll!;! tbe .:kmcnl IJ rn tbe dt;;tlmlIIIr furwhwh Ihc l'lOf.I'n ofilUlcrt 
produ.;I!"'lt!t'-j is n:WtltJ'j()tJ'j 

•SCI G"O f ....JL~>g~nnd R"R~·:r,gt>s.: 

.g" 

OVERALL PROCESSING OF I FUNC~IONAL DISSIPATION 
INDIVIDUAL SPEECHES 

(a) (ìlvena speccllff!l4<menll, Gn'cn u ~~cll 'J8na1 

2 Extrllcl m.any 5hòl't $pCeCb fl<lgmcnt~ 
(b) FlIld iti btJ:t basiscoe!fteu:nu ina Wllvc:lel packel1 basis(kI 

detecl SPOO:S)òt in a ~Qsine packets bnstl (00 detecllocalil.ed 
frequency mlbmwlitm) 

3, Pm\)rm .severul fu.nctiunaI dmipatiun jtefllt.lOn~ lm ali 

specch thì.8mcnlJ ($« FUNCTIoNAL DlSSlPATION 

mx:)CompulI:: 3,Jand41b S'tatimca1mwru::nts:ofeacb 

froigmenl reSIdue, tÌ)(" ç;:Jl;h lter.1twn 
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4, 
(d) Pmj«1 the signa1 bacì.: 111 time drunilm 

NOTE 
• For cach Ilcrahan, motru:nl9 are nOllnllliud so Ihat lhc 

• Res:iJw::I' J.:gr.u.k 00 noise r.lkr -20 lItrnlioll!f 
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100 fragmcnb hltiCach~b So Jjssipationmasb 15 

ùirmpation ltt:tatÌòn1l: 
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