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Exp.	
  1	
  Produc8on	
  Study	
   Exp	
  2.	
  Percep8on	
  Study	
  

•  Par1cipants	
  (n=7)	
  produced	
  scripted	
  uFerances	
  based	
  on	
  
images	
  on	
  computer	
  screen	
  

	
  

•  Task:	
  Describe	
  the	
  path	
  of	
  an	
  imaginary	
  liFle	
  brown	
  mouse	
  as	
  
he	
  navigates	
  over	
  or	
  under	
  each	
  object	
  before	
  going	
  into	
  a	
  
mouse	
  hole	
  	
  

	
  

•  E.g.	
  The	
  liFle	
  brown	
  mouse	
  runs	
  under	
  the	
  red	
  helmet	
  
{break	
  1}	
  over	
  the	
  yellow	
  basket	
  {break	
  2}	
  under	
  the	
  green	
  
shorts	
  and	
  into	
  the	
  mouse	
  hole.	
  

	
  

•  We	
  manipulated	
  the	
  visual	
  scene	
  layout	
  by	
  changing	
  the	
  
distance	
  between	
  the	
  three	
  objects	
  

First	
  Display	
  

Second	
  Display	
  

Equidistant	
  

Early	
  Spa1al	
  Gap	
  

Late	
  Spa1al	
  Gap	
  

•  Spa1ally	
  bigger	
  gaps	
  
were	
  associated	
  with	
  
numerically	
  longer	
  
pauses,	
  but	
  not	
  
significant	
  

Results	
  

•  Listeners’	
  percep1on	
  of	
  prosodic	
  boundary	
  strength	
  
•  Listeners	
  did	
  not	
  have	
  access	
  to	
  informa1on	
  about	
  the	
  visual	
  scene	
  

	
  

•  Par1cipants	
  (n=28)	
  provided	
  ra1ngs	
  of	
  prosodic	
  boundary	
  strength	
  
based	
  on	
  what	
  they	
  heard	
  

•  Task:	
  To	
  rate	
  how	
  strongly	
  
connected	
  the	
  word	
  of	
  
interest	
  is	
  to	
  the	
  word	
  
following	
  it,	
  using	
  the	
  slider	
  

•  Checking	
  task	
  validity:	
  As	
  
expected,	
  connectedness	
  	
  
ra1ngs	
  are	
  nega1vely	
  correlated	
  
with	
  pause	
  dura1on	
  

•  Strongly	
  connected	
  =	
  short	
  pause	
  
•  weakly	
  connected	
  =	
  long	
  pause	
  
	
  
	
  

•  I.e.,	
  Ra1ngs	
  provide	
  meaningful	
  
informa1on	
  about	
  prosodic	
  
boundaries	
  	
  

•  Significant	
  	
  main	
  effect	
  of	
  spa8al	
  
gap	
  size	
  on	
  connectedness	
  
ra8ng	
  (p<.001)	
  

•  Higher	
  connectedness	
  ra1ngs	
  for	
  
small	
  gap	
  than	
  med	
  or	
  big	
  gap	
  (med	
  
and	
  big	
  do	
  not	
  differ)	
  

•  Importance	
  of	
  grouping:	
  Nouns	
  that	
  
are	
  grouped	
  together	
  are	
  perceived	
  
as	
  more	
  connected	
  (separated	
  by	
  
weaker	
  boundaries)	
  than	
  nouns	
  that	
  
are	
  excluded	
  from	
  group	
  or	
  
ungrouped.	
  

Results	
  

•  Pause	
  dura1on	
  during	
  
break1	
  and	
  break2	
  
was	
  analyzed	
  with	
  
ANOVA	
  (break	
  loca1on	
  X	
  
spa1al	
  layout)	
  

Introduc8on	
  

•  Prosody	
  refers	
  to	
  the	
  phrasal	
  organiza1on	
  and	
  accentual	
  
prominence	
  in	
  speech	
  and	
  may	
  include	
  a	
  wide	
  array	
  of	
  
acous1c	
  and	
  ar1culatory	
  features:	
  

	
  

•  The	
  presence/absence/dura1on	
  of	
  a	
  pause;	
  
lengthening	
  of	
  segments	
  and/or	
  ar1culatory	
  gestures;	
  
the	
  pitch	
  contour	
  

	
  

•  Prosody	
  is	
  also	
  influenced	
  by	
  a	
  number	
  of	
  factors:	
  
•  Cons1tuent	
  structure	
  (Selkirk,	
  1981;	
  Sanderman	
  &	
  Collier,	
  1995);	
  speech	
  

rate	
  (Fletcher,	
  1987;	
  Trouvain	
  &	
  Grice,	
  1999);	
  discourse	
  structure	
  (Ayers,	
  1994;	
  
Vendij	
  &	
  Swerts,	
  1996)	
  

•  Visual	
  input	
  shapes	
  what	
  people	
  talk	
  about,	
  but	
  is	
  there	
  
evidence	
  for	
  a	
  more	
  subtle	
  connec1on?	
  

•  Ques1on:	
  Does	
  visual	
  grouping	
  influence	
  linguis8c	
  
grouping,	
  as	
  reflected	
  by	
  prosodic	
  boundary	
  strength?	
  

•  To	
  inves1gate	
  this	
  ques1on,	
  we	
  conducted	
  two	
  
experiments:	
  	
  

Exp	
  1.	
  Produc8on	
  study	
  
•  Analysis	
  =	
  measured	
  pause	
  dura1on,	
  used	
  this	
  to	
  

es1mate	
  boundary	
  strength	
  
•  Pause	
  dura1on	
  is	
  easy	
  to	
  recover	
  from	
  acous1c	
  signal	
  
•  But	
  pause	
  dura1on	
  is	
  only	
  one	
  of	
  the	
  numerous	
  

proposed	
  indicators	
  of	
  boundary	
  strength	
  	
  

	
  
Exp	
  2.	
  Percep8on	
  
study	
  

•  Analysis	
  =	
  Used	
  listeners’	
  percep1on	
  of	
  ‘connectedness’	
  
to	
  es1mate	
  boundary	
  strength	
  

•  There	
  are	
  mulCple	
  cues	
  to	
  prosodic	
  boundary	
  strength	
  
•  Using	
  humans	
  as	
  our	
  measurement	
  tool	
  allows	
  us	
  to	
  tap	
  

into	
  mul1ple	
  poten1al	
  cues	
  of	
  boundary	
  strength	
  

•  Exis1ng	
  work	
  has	
  shown	
  that	
  listeners	
  can	
  provide	
  
‘connectedness’	
  ra1ngs	
  that	
  relate	
  meaningfully	
  to	
  
boundary	
  strength	
  (Krivokapic,	
  2007)	
  

Conclusions	
  

•  A	
  cogni1vely	
  general,	
  non-­‐linguis1c	
  property	
  of	
  the	
  visual	
  
scene	
  (i.e.	
  group	
  status)	
  influences	
  an	
  abstract	
  property	
  
of	
  human	
  speech	
  behavior	
  

	
  

•  Differences	
  in	
  pause	
  dura1on	
  between	
  these	
  condi1ons	
  
are	
  very	
  small,	
  making	
  it	
  unlikely	
  that	
  par1cipants	
  could	
  
have	
  made	
  these	
  adjustments	
  consciously	
  

•  Par1cipants	
  in	
  the	
  percep1on	
  task	
  did	
  not	
  have	
  access	
  to	
  the	
  
visual	
  scene	
  informa1on,	
  yet	
  their	
  judgments	
  showed:	
  

•  Highly	
  correlated	
  (in	
  the	
  correct	
  direc1on)	
  with	
  the	
  
measurements	
  collected	
  in	
  the	
  produc1on	
  study	
  

	
  

•  Significant	
  differences	
  between	
  condi1ons	
  which	
  were	
  
defined	
  by	
  the	
  visual	
  input	
  used	
  to	
  produce	
  them	
  

•  We	
  found	
  effects	
  of	
  spa1al	
  grouping	
  on	
  a	
  subtle	
  property	
  of	
  
language	
  produc1on:	
  Listeners’	
  ra1ng	
  data	
  indicate	
  that	
  visual	
  scene	
  
layout	
  influences	
  linguis1c	
  produc1on	
  at	
  the	
  level	
  of	
  prosodic	
  
boundaries	
  

•  By	
  using	
  the	
  fine-­‐grained	
  proper1es	
  of	
  the	
  human	
  perceptual	
  
system,	
  we	
  were	
  able	
  to	
  detect	
  effects	
  of	
  grouping	
  in	
  the	
  visual	
  
domain	
  on	
  grouping	
  in	
  the	
  linguis1c	
  domain	
  	
  


