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B y  N i c o l a s  d ' A l e s s a n d r o  

 

In  the  ear ly  days of  sp eech synthesis  research ,  understanding  voice  

production  ha s at tract ed  the  att ention  of  scie nti s ts  wi th  th e goal  of  

producing int e l l ig ib le  sp eech.  La ter ,  th e need t o produce more  na tura l  

voices  led r esear cher s to  use  pr erecor ded voice databa ses ,  containing 

sp eech uni ts ,  r ea ssembled by  a  concat ena tion  a lgorith m.  With th e 

out gr owth of  comput er  capa cit ies ,  th e length of  uni ts  incr ea sed,  going  

fr om diph ones to  non -uniform unit s ,  in the  so -ca l led uni t  se lect ion  

framewor k,  using a  s trat egy  re ferred to  a s "t ake  t he best ,  modify  th e 

least " .  

 

Today  th e new cha llenge  in  voice  synthesis  i s  th e  production of  

expr essive sp eech or  singing .  The  ma instr eam solut ion  t o th is  pr oblem 

is  ba sed on th e " ther e is  no  da ta  l ike  mor e data"  paradigm: emot ion -

sp eci f i c  databa ses ar e r ecor ded a nd emotion -specif ic  unit s  are  

segmented.  

 

In  this  thesis,  we  pr op ose t o r estart  th e e xpr ess ive  speech  synth esis  

problem, fr om it s  or iginal  voice production grounds.  We a lso  a ssume 

that  expr essivi ty  of  a  voice synth esis  syst em rath er  r e l ies  on i t s  

int eract ive pr oper t ies  th an str ict ly  on the  covera ge  of  the  recorded 

databa se.  

 

To r each  our  g oals ,  we  deve lop th e R AMCESS (R ea lt ime and Accurat e 

Musica l  Contr ol  o f  Expr ession in  Sp eech Synthesis)  soft war e  syst em, a n 

ana lysis/r esynthesis  pip el ine which a ims at  pr oviding  inter act ive a nd  

rea lt ime access t o the  voice  pr oduct ion mecha nism.  M or e pr ec ise ly ,  th is  

syst em makes i t  p ossib le  to  br owse a  connected speech database,  a nd to  

dyna mical ly  modi fy  th e va lue of  sever al  g lott al  sour ce  para met er s.  

 

In  or der  t o a chieve these voice tr ansfor mat ions,  a  connected sp eech 

databa se i s  recor ded,  a nd th e R AMCESS an alys is  a lgorith m is  app lied .  

RAMCESS ana lys is  re l ies  on th e est imation of  g lotta l  wa veforms and 

voca l  tr act  imp ulse resp onses  from the  prer ecor ded  voice  samp les .  We 

cascade t wo p romising  g lotta l  f low analys is  a lgor ithms,  ZZT a nd AR X -

LF,  a s  a  wa y of  r einfor cing  the  wh ole  a na lysis  pr ocess .  

 

Then the  RAM CESS synt hes is  engine  comp ut es  t he convolut ion  of  

previously  est imated g lottal  source a nd  voca l  tra ct  comp onents ,  wi thin a  

rea lt ime pit ch -synchr onous over la p -add ar chit ec ture  (P SOLA).  A  new 

model  for  producing  the  glot tal  f low signal  i s  proposed.  Th is  model,  

cal led  SELF (Spectra l ly  Enha nced  Li l jencra nt s -Fant) ,  is  a  modi f ied  LF 
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model ,  which  cover s a  la rger  pa lette  of  ph ona tion  t ypes  and solving  

some pr oblems encount ered in  r eal t ime intera ct ion.  

 

Variat ions in the  g lotta l  f low beha vior  are  p erceived a s modi f i cat ions  of  

voice qua li t y  a long sever al  dimensions,  such a s t enseness  or  voca l  

ef fort .  In  th e R AMCESS synthes is  engine ,  glot tal  f low para meter s a re  

modi f ied through  sever a l  dimensiona l  mapp ings,  in  order  t o  give  a ccess 

to the  per ceptua l  dimensions  of  a  voice qua li ty  contr ol  space .  

 

The  expressive  int eract ion  with  the  voice  mat erial  is  done  thr ough a  new 

dig ita l  musical  instrument,  ca l led the  Ha ndSketch:  a  tab let - ba sed 

contr oller ,  p layed  vert ical ly ,  with  ex tra  FSR  sensor s.  In th is  wor k,  we 

descr ibe  h ow this  contr ol ler  i s  connected t o  voice qua li t y  d imensions,  

and  we a lso discuss the  long ter m pra ct ice  of  this  instr ument.  

 

Compar ed to  th e usua l  p rot otyp ing of  mult imoda l  int era ct ive  systems,  

and  more  part icular ly  dig ita l  musica l  instr ument s,  th e wor k 

on  RAM CESS and HandSket ch ha s been str uct ured quit e  di ffer ent ly .  

Indeed  our  prototyping process  i s  r ather  inspir ed by  th e 

tradit iona l  instr ument  making a nd  ba sed on embodiment.  Th is  luth ery -

inspir ed  meth odology  leads  us t o  pr op ose  the  Analysis -by-

Perfor mance  (AbP ) p ara digm,  a  meth odology for  appr oach ing signal  

ana lysis  pr oblems.  The  main  idea  i s  th at  i f  s ignal  is  not  obser vable,  i t  

can  be  imita ted with  an  appropriat e  dig ita l  instr ument  a nd a  high ly  

sk i l led  pract ice.  Then t h e signa l  ca n be  s tudied be a na lyzing  the  

imita t ive  gestur es .  
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L E O N A R D O  L A B S  

 

Leonardo LABS i s  a nnua l ly  p eer  r ev iewed by a n  interna tiona l  pa nel  of  

rev iewer s .   Th is  year  th e  panel  selec ted th e fol lowing  abstra ct s  t o be  

publi shed on Leonardo Electr onic  Al mama c (LEA)  in order  t o  br ing 

attention t o  the  o ut sta nding work  of  these a uth ors by  th e inter nat iona l  

community  int er ested in  the  inter sect ion  of  art ,  sc ience a nd  t ech nology.   

 

The  Peer  R eview Panel  for  2009 -2011  are :  Yia nnis Colakides ,  

CoDir ect or ,  N ew Media  (NeMe) ,  Lima ssol ,  Cyprus,  Chr is to  Doh erty ,  

Chair ,  Dig ita l  Art s,  U nivers ity  of  the  Witwater sr and,  J oha nnesburg ,  

South Afr ica,  Ryszar d W. Kluszczynski ,  PhD.,  Ch air ,  Depart ment  of  

Media  a nd Audiovisua l  Cult ur e,  Univer sity  of  Lodz,  Pola nd,  Tom Lesser ,  

Direct or ,  Center  for  Int egrat ed M edia,  Ca li for nia  Ins t i t ut ion of  th e Art s,  

Valencia ,  Ca li fornia,  Uni ted  Sta tes ,  Rach el  Ma yer i ,  Ass is tant  Pr ofessor  

of  Media  St udies,  Har vey Mudd Col lege,  C lar emont,  Ca li for nia ,  U nit ed  

Stat es ,  Andr ea P ol l i ,  Dir ect or ,  Int er discip l inar y  Fi lm a nd Digi ta l  M edia  

(IFDM) and M esa Del  Sol  Chair  of  Digit a l  Media ,  Univers ity  of  New 

Mexico,  Albuquerque,  N ew Mex ico,  Unit ed Stat es,  Sh ei la  P inkel ,  

Professor  of  Art ,  P omona College ,  Claremont ,  Ca li fornia,  Unit ed Stat es .  

 

 

 

 

 


