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ABSTRACT 

Ther e ar e man y situation s wher e linguisti c an d pictoria l  dat a ar e jointl y presente d t o 

communicat e information .  A  compute r  mode l  fo r  synthesisin g informatio n fro m th e 

tw o source s require s a n initia l  interpretatio n o f  bot h th e tex t  an d th e pictur e followe d 

by consolidatio n o f  information .  Th e proble m o f  performin g general-purpos e visio n 

(withou t  aprior i  knowledge )  woul d mak e thi s a  nearl y impossibl e task .  However ,  i n 

some situations ,  th e tex t  describe s salien t  aspect s o f  th e picture .  I n suc h situations ,  i t 

i s  possibl e t o extrac t  visua l  informatio n fro m th e text ,  resultin g i n a  relationa l  grap h 

describin g th e structur e o f  th e accompanyin g picture .  Thi s grap h ca n the n b e use d 

by a  compute r  visio n syste m t o guid e th e interpretatio n o f  th e picture .  Thi s pape r 

discusse s a n applicatio n whereb y informatio n obtaine d fro m parsin g a  captio n o f  a 

newspape r  photograp h i s use d t o identif y huma n face s i n th e photograph .  Heuristic s 

ar e describe d fo r  extractin g informatio n fro m th e captio n whic h contribute s t o th e 

hypothesise d structur e o f  th e picture .  Th e top-dow n processin g o f  th e imag e usin g thi s 

informatio n i s discussed . 

INTRODUCTION 

There are many situations where words and pictures are combined to form a communicative unit; 

example s i n th e prin t  medi a includ e picture s wit h captions ,  annotate d diagrams ,  an d weathe r 

charts .  I n orde r  fo r  a  compute r  syste m t o synthesis e th e informatio n fro m thes e tw o divers e 

source s o f  information ,  i t  i s  necessar y t o perfor m th e preliminar y operation s o f  natural-languag e 

processin g o f  th e tex t  an d imag e interpretatio n o f  th e associate d picture .  Thi s woul d resul t  i n 

an initia l  interpretatio n o f  th e tex t  an d image ,  followin g whic h a n attemp t  a t  consolidatio n o f 

th e informatio n coul d b e made .  Althoug h visio n an d natural-languag e processin g ar e challengin g 

tasks ,  sinc e the y ar e severel y under-constrained ,  natural-languag e processin g ca n mor e easil y exploi t 

constraint s pose d b y th e synta x o f  th e languag e tha n visio n system s ca n exploi t  constraint s abou t 

th e physicc d world .  Thi s fact ,  combine d wit h th e observatio n tha t  th e tex t  ofte n describe s salien t 

feature s o f  th e accompanyin g pictur e i n join t  communicativ e units ,  lead s t o th e ide a o f  usin g th e 

informatio n containe d i n th e tex t  a s a  guid e t o interpretin g th e picture .  Thi s pape r  focuse s o n a 

metho d o f  extractin g visua l  informatio n fro m text ,  whic h result s i n a  relationa l  grap h describin g 

th e hypothesise d structur e o f  th e accompanyin g pictur e (i n term s o f  th e object s presen t  an d thei r 

spatia l  relationships) .  Th e relationa l  grap h i s subsequentl y use d b y a  visio n syste m t o guid e th e 

interpretatio n o f  th e picture .  W e describ e th e implementatio n o f  a  syste m whic h label s huma n face s 

i n a  newspape r  photograph ,  base d o n informatio n obtaine d fro m parsin g th e caption .  A  common 

representation ,  namel y a  semanti c network ,  i s  use d fo r  th e knowledg e containe d i n bot h th e pictur e 
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and th e caption .  Th e theor y i s genera l  onoiiK h t o permi t  constructio n o f  a  pictur e whe n give n 

arbitrar y descriptiv e tex t  (withou t  a n accomi)anyin g picture) . 

Newspaper photographs have all the elements required for a true integration of linguistic and 

visua l  information .  Accompanyin g caption s usuall y identif y object s an d provid e backgroun d infor -

matio n whic h th e photograp h alon e cannot .  Photographs ,  o n th e othe r  hand ,  provid e visua l  detai l 

whic h th e caption s d o not .  Newspape r  caption s ofte n identif y peopl e i n a  pictur e throug h visua l 

detai l  suc h a s "To m Jones ,  wearin g sunglasse s ..." .  I n orde r  fo r  a  compute r  syste m t o b e abl e 

t o identif y T o m Jones ,  i t  i s  necessar y t o understan d th e visua l  implicatio n o f  th e phras e "wearin g 

sunglasses" .  Th e fac e satisfyin g al l  th e implie d visua l  constraint s coul d the n b e labele d accordingly . 

The idea of integrating natural language and vision has been relatively unexplored. [Abe et 

a/. ,  1981 ;  Yokot a e t  ai ,  1984 ]  ar e tw o system s whic h conside r  th e bidirectiona l  flo w o f  contro l 

fro m tex t  t o a  relate d pictur e an d vic e versa .  Severa l  system s hav e implemente d a  portio n o f 

th e task .  Generatin g natural-languag e description s o f  result s obtaine d fro m a  visio n syste m i s 

considere d i n [Maddo x an d Pustejovsky ,  1987 ;  Neuman n an d Novak ,  1983] .  Th e revers e proces s o f 

generatin g picture s base d o n natural-languag e inpu t  i s considere d i n [Adorn i  e t  a/. ,  1984 ;  Walt z an d 

Boggess ,  1979] .  [Herskovits ,  1986 ]  discusse s a  theor y o f  encodin g an d decodin g Englis h expression s 

of  location ,  whic h focuse s o n th e meanin g o f  prepositiona l  phrases .  I n th e researc h bein g presente d 

here ,  th e emphasi s i s o n generatin g a  descriptio n o f  a  pictur e (rathe r  tha n a  pictur e itself) ,  suc h 

tha t  th e descriptio n ca n b e use d b y a  visio n syste m t o actuall y fin d th e require d object s an d 

relationship s i n a n associate d picture .  [Zerni k an d Vivier ,  1988 ]  attempt s a  simila r  tas k whe n give n 

locativ e expression s pertainin g t o airpor t  scenes . 

This paper describes a three-stage process used to identify human faces in newspaper pho-

tographs .  W e conside r  onl y thos e photograph s whos e caption s ar e factua l  bu t  sometime s incom -

plet e i n thei r  descriptio n o f  th e photograph .  I n th e firs t  stage ,  informatio n pertainin g t o th e stor y 

i s extracte d fro m th e caption ,  an d a  structur e o f  th e pictur e i n term s o f  th e object s presen t  an d spa -

tia l  relationship s betwee n the m i s predicted .  Th e informatio n containe d i n thi s structur e woul d b e 

sufficien t  fo r  generatin g a  pictur e representin g th e meanin g o f  th e caption .  Usin g thi s informatio n 

t o labe l  face s i n a n existin g pictur e however ,  entail s furthe r  processing .  Th e secon d stag e whic h 

constitute s th e visio n component ,  call s o n a  procedur e t o locat e h u m a n face s i n photograph s whe n 

th e numbe r  o f  face s an d thei r  approximat e size s ar e known .  Althoug h th e secon d stag e locate s 

faces ,  i t  doe s no t  kno w whos e the y are .  Th e las t  stag e establishe s a  uniqu e correlatio n betwee n 

names mentione d i n th e captio n an d thei r  correspondin g area s i n th e image .  Thes e association s 

ar e recorde d i n a  semanti c networ k an d enabl e u s t o selectivel y vie w h u m a n face s a s wel l  a s obtai n 

informatio n abou t  them .  Inpu t  t o th e syste m i s a  digitize d imag e o f  a  newspape r  photograp h wit h 

a caption ,  a s i n Figur e la .  Th e syste m return s a  labelin g o f  part s o f  th e imag e correspondin g t o 

th e face s o f  th e peopl e mentione d i n th e caption ,  a s i n Figur e 2 a an d Figur e 2b . 

PROCESSING THE CAPTION 

The process of interpreting the caption has two main goals. The first is the representation of the 

factua l  informatio n containe d i n th e caption .  Thi s i s explici t  informatio n provide d b y th e cap -

tion ,  namel y th e identificatio n o f  th e peopl e i n th e photograp h an d th e contex t  unde r  whic h th e 

photograp h wa s taken .  Mor e importan t  fo r  ou r  application ,  however ,  i s  th e secon d goal ,  th e con -

structio n o f  a  relationa l  grap h representin g th e expecte d structur e o f  th e picture .  Th e relationa l 

grap h include s informatio n suc h a s th e object s hypothesise d t o b e i n th e picture ,  thei r  physica l  ap -

pearance ,  an d spatia l  relationship s betwee n them .  Thi s i s simila r  t o dynami c schem a constructio n 
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W e y m o u t h ,  1986] .  W e us e th e S N e P S knowledge-representatio n an d reasonin g syste m t o represen t 

bot h factua l  informatio n an d th e relationa l  grap h derive d fro m th e captio n [Shapir o an d Rapa -

port ,  1987] .  A  c o m m o n representatio n facilitate s th e integratio n o f  informatio n fro m bot h sources . 

S N e PS i s a  full y  intensional ,  prepositional ,  semantic-networ k processin g syste m i n whic h ever y 

nod e represent s a  uniqu e concept .  I t  ca n perfor m node-base d an d path-base d inferenc e [Srihari , 

1981] ,  an d i t  als o provide s a  natural-languag e parsin g an d generatin g facilit y  [Shapiro ,  1982] . 

Figure 3 illustrates a small portion of the output of the parser on processing the caption of 

Figur e la .  I t  postulate s tha t  tw o humans ,  namel y Diandr a ( m l 2 )  an d Michae l  ( m i l ) ,  ar e presen t 

i n th e pictur e an d tha t  Diandr a i s t o th e lef t  o f  Michae l  ( m 4 1 ) .  W e separat e factua l  informatio n 

obtaine d fro m th e captio n (in6 )  fro m derive d visua l  informatio n ( m 7 ) .  Th e hypothesise d presenc e 

of  a n objec t  i n th e pictur e i s represente d b y a  nod e suc h a s ( m 3 0 ) .  Thi s nod e represent s th e 

propositio n tha t  a n objec t  (whos e visua l  mode l  i s represente d b y m 3 1 )  i s presen t  i n th e pictur e 

(whos e visua l  mode l  i s m 7 )  an d tha t  th e objec t  i s  explicitl y  mentione d i n th e caption .  Nod e 

(ni61 )  associate s th e visua l  mode l  o f  a n objec t  ( m 3 1 )  wit h th e nod e representin g th e individua l 

mentione d i n th e captio n (i n thi s case ,  Diandra) .  Fo r  th e visua l  mode l  represente d b y nod e m 3 1 , 

th e mode l  descriptio n i s containe d i n th e sub-networ k represente d b y node s m 3 2 an d m 3 4 .  Th e 

model  descriptio n o f  object s reflect s configuratio n detail s o f  th e objec t  whic h ca n b e obtaine d fro m 

th e caption .  Currently ,  th e mode l  descriptio n fo r  a  h u m a n consist s o f  on e defaul t  configuratio n 

containin g th e singl e componen t  "face" .  I f  th e situatio n arise s wher e som e peopl e ar e standin g an d 

other s seated ,  th e parse r  insert s "top-of "  relationship s t o represen t  th e heigh t  discrepancies .  Thi s 

informatio n i s vita l  t o th e fac e labelin g process .  W e indicat e tha t  sofa s m a y b e i n th e pictur e b y 

usin g th e valu e "inferred "  fo r  th e relatio n "type" ,  a s i n nod e ( m 4 2 ) .  A t  present ,  w e restric t  ou r 

searc h fo r  object s t o face s only . 

Predicting Objects 

There are three classes of heuristics used to extract information from the caption: rules that predict 

th e presenc e o f  objects ,  rule s tha t  predic t  spatia l  relation s betwee n object s an d rule s tha t  predic t 

configuration s o f  objects .  Dependin g o n th e typ e o f  sentence ,  severa l  rule s ar e use d t o predic t  th e 

presenc e o f  object s i n a  picture .  W e hav e observe d tha t  man y caption s ar e o f  th e for m "<subjec t 

list > <prepositional-phras e list>" .  A  <prepositional-phras e list > i s a  serie s o f  prepositio n -| -  noun -

phras e pairs ,  a s i n th e captio n o f  Figur e la .  I n suc h sentences ,  w e propos e tha t  eac h o f  th e subject s 

i n <subjec t  list > i s presen t  i n th e picture .  A  mor e interestin g questio n i s whic h o f  th e nou n 

phrase s i n <prepositional-phras e Iist > ar e presen t  i n th e picture .  W e ca n judg e whethe r  th e entir e 

objec t  i s  presen t  i n th e pictur e base d o n it s scale .  W e carefull y avoi d predictin g object s whic h ar e 

mentione d i n th e captio n bu t  ar e no t  presen t  i n th e picture .  I n Figur e la ,  althoug h w e expec t  t o se e 

component s o f  a n apartmen t  suc h a s a  sof a (Figur e 3) ,  w e d o no t  expec t  t o se e anythin g pertainin g 

t o N e w York .  I n m a n y phrase s o f  th e for m "<subject > <verb-phrase > <direct-object>" ,  th e verb -

phras e (e.g. ,  wearing ,  holding ,  greeting )  indicate s th e presenc e o f  th e direc t  objec t  i n th e picture . 

Th e notio n o f  tim e i s ver y importan t  here .  Caption s ar e traditionall y i n th e presen t  tens e eve n 

thoug h the y refe r  t o event s i n th e past .  W e hav e observe d tha t  an y objec t  referre d t o a t  a  tim e 

previou s t o th e curren t  tim e i s no t  i n th e picture . 

We also stress the importance of correctly predicting the class of an object. A recent photograph 

i n Th e Buffal o New s depicte d a  hors e an d he r  trainer .  Th e captio n wa s "Winnin g Color s bein g 

graze d b y he r  trainer ,  W a y n e Lucas ,  yesterda y mornin g befor e th e runnin g o f  th e Kentuck y Derby" . 

A simplisti c parse r  migh t  conclud e tha t  th e nam e "Winnin g Colors "  referre d t o a  human ,  base d o n 

th e fac t  tha t  i t  wa s a  sequenc e o f  tw o capitalize d word s servin g th e subjec t  rol e i n a  sentence .  Thi s 
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woul d predic t  th e presenc e o f  tw o huiria n faro s an d thu s provid e incorrec t  dat a t o th e face-locatio n 

module .  A  mor e sophisticate d parse r  woul d realis e tha t  th e objec t  o f  "grazing "  i s usuall y a n anima l 

suc h a s a  co w o r  a  horse .  I f  th e parse r  ha d acces s t o informatio n abou t  th e Kentuck y Derby ,  i t 

coul d conclud e definitel y tha t  "Winnin g Colors "  wa s a  horse .  I f  thi s informatio n wer e no t  known , 

th e visio n componen t  o f  th e syste m woul d b e calle d o n t o disambiguat e betwee n th e possiblitie s o f 

a hors e an d cow .  Th e las t  cas e illustrate s th e bi-directiona l  flo w o f  informatio n fro m th e captio n 

t o th e pictur e an d vic e versa . 

Predicting Spatial Relations Between Objects 

Specifying spatial relations between objects is the principal method of identification. The caption 

ofte n explicitl y  specifie s th e spatia l  relation ,  a s i n "Thoma s Walker ,  left ,  Joh n Roberts ,  cente r  ... " 

thu s makin g th e tas k relativel y simple .  However ,  i t  i s  no t  a s simpl e i n th e cas e o f  caption s whic h 

combin e implici t  an d explici t  mean s o f  identification .  Conside r  th e captio n "Th e A l l - W N Y boy s 

volleybal l  tea m surround s th e coac h o f  th e year .  Frontier' s Kevi n Starr .  To p row ,  fro m left ,  ar e 

... "  accompanyin g a  grou p photograph .  Th e spatia l  locatio n o f  th e coac h mus t  b e inferre d first 

throug h a  detaile d understandin g o f  th e wor d surrounds .  Th e ro w an d colum n relationship s ca n 

the n b e correctl y interpeted .  Suc h example s provid e ar e providin g a  rea l  challeng e t o bot h th e 

language-parsin g a s wel l  a s th e face-locatin g stage s o f  ou r  system . 

An implicit method of identification frequently used is the ordering of the subjects in the caption 

t o reflec t  thei r  orde r  i n th e picture .  Ou r  gramma r  ha s bee n designe d t o asser t  th e spatia l  relatio n 

left-o f  whe n parsin g a  lis t  o f  subjects .  Thi s heuristi c wa s use d i n generatin g th e networ k o f  Figur e 

3.  Ther e i s frequen t  departur e fro m th e abov e conventio n i n picture s depictin g well-know n subject s 

or  i n male-femal e pair s sinc e i t  i s  assume d tha t  th e reade r  ca n disambiguate .  Ou r  gramma r  i s 

designe d t o rais e a  flag  wheneve r  i t  encounter s suc h cases ,  indicatin g furthe r  evidenc e i s require d 

befor e identificatio n ca n b e made .  Th e labelin g procedur e use s worl d knowledg e (suc h a s relativ e 

heights )  t o establis h a  uniqu e correlatio n betwee n name s mentione d i n th e captio n an d face s locate d 

i n th e photograph . 

Some caption types use detailed information from the picture pertaining to an object in order 

t o uniquel y identif y tha t  object .  Fo r  instance ,  conside r  th e captio n "Josep h Crowley ,  holdin g th e 

pennant ,  Thoma s Jone s .. .  " .  Th e onl y wa y t o identif y Josep h Crowle y i s first  t o identif y a  pennan t 

and the n t o determin e whic h perso n i n th e pictur e i s holdin g it .  Here ,  identificatio n i s no t  achieve d 

throug h th e constraint s pose d b y spatia l  relations ,  bu t  throug h identificatio n o f  anothe r  objec t 

followe d b y a  tes t  fo r  proximity . 

Predicting Configurations of Objects 

The model description for a class of objects contains a description of a prototype for that class. In 

th e absenc e o f  an y furthe r  information ,  onl y th e defaul t  portion s o f  th e mode l  wil l  b e instantiated . 

However ,  ther e i s ofte n detaile d informatio n i n th e captio n pertainin g t o th e specifi c  configuratio n 

of  a n object ,  whic h ca n b e represente d b y instantiatin g optiona l  component s (o r  configurations )  i n 

th e mode l  descriptio n o f  th e particula r  object .  A  simpl e exampl e o f  thi s i s th e us e o f  word s suc h 

as "sitting "  o r  "standing "  whic h expres s differen t  configuration s o f  huma n bod y parts .  Th e phras e 

"shakin g hand s with "  implie s a  configuratio n o f  th e arm s perpendicula r  t o th e body ,  an d th e hand s 

of  th e individual s touching .  Conside r  a  captio n whic h refer s t o a  basebal l  playe r  "diving "  fo r  a  ball . 

The us e o f  th e wor d "dive "  alon g wit h th e contex t  o f  basebal l  sugges t  a  mor e horizonta l  configura -

tio n o f  th e body .  Thi s informatio n ca n b e valuabl e i f  i t  become s necessar y t o detec t  th e entir e bod y 

(torso ,  leg s etc.) ,  rathe r  tha n jus t  th e face .  Jackendof f  [Jackendoff ,  1987 ]  summarise s thi s ide a b y 
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sayin g tha t  man y verb s o f  statio n an d locomotio n ar e use d mor e t o expres s 3 D configuration s o f 

object s tha n t o expres s action .  Ou r  gramma r  ha s bee n designe d t o ad d t o o r  chang e th e defaul t 

configuration s o f  human s i f  th e tex t  suggest s it . 

PROCESSING THE PICTURE 

Picture processing in this project is the process of using the information in the hypothesised struc-

tur e t o fin d relevan t  object s an d spatia l  relationship s i n th e picture .  Currently ,  w e onl y dea l  wit h 

h u m an faces .  Sinc e th e captio n ofte n give s u s spatia l  constraint s o n th e locatio n o f  objects ,  i t  i s  fre -

quentl y sufficien t  t o us e crud e object-detectio n modules .  I n thi s application ,  w e us e a  face-locato r 

modul e whic h generate s candidate s fo r  faces .  I t  i s  ofte n th e cas e tha t  spatia l  constraint s alon e ar e 

sufficien t  fo r  eliminatin g fals e candidates . 

Using caption information and heuristics from photojournalism [Arnold, 1969], the possible 

rang e o f  fac e size s appearin g i n a  newspape r  photograp h ca n b e narrowed .  Fro m th e caption ,  w e 

ar e abl e t o determin e th e numbe r  o f  face s an d som e wea k bound s o n th e siz e o f  faces .  Thes e 

constitut e parameter s t o th e face-locatio n module ,  whic h work s i n thre e stages :  featur e selection , 

featur e detection ,  an d grouping .  W e hav e selecte d a s feature s th e tw o arc s correspondin g t o th e 

hair-fin e an d th e chin-line ,  an d th e tw o line s correspondin g t o th e side s o f  th e face .  Thes e feature s 

see m t o b e robust ,  sinc e the y ar e no t  greatl y affecte d b y factor s suc h a s scale ,  viewin g position ,  o r 

resolution .  Furthermore ,  the y ar e relativel y eas y t o detect .  A  first-level  Houg h transfor m detect s 

th e arc s an d coUinea r  edge-element s i n th e image .  A  line-finde r  the n use s back-projectio n fro m th e 

accumulato r  arra y t o th e origina l  imag e t o extrac t  fine  segments .  Th e curve s an d fine  segment s 

ar e groupe d togethe r  b y a  modifie d Houg h transfor m t o generat e candidat e region s fo r  location s o f 

face s [Govindaraj u e t  ai ,  1989] . 

For each image area hypothesised to be a face, this module returns the coordinates of a bounding 

rectangl e fo r  tha t  area .  Thi s facilitate s th e representatio n o f  imag e dat a i n th e semanti c network . 

Figur e l b illustrate s th e performanc e o f  th e face-locato r  o n th e imag e show n i n Figur e la . 

REFINING CANDIDATES AND LABELING FACES 

This section describes how faces can be labeled by using the spatial information contained in the 

captio n an d heuristic s obtaine d fro m photojournalism .  I n general ,  th e locatio n procedur e generate s 

mor e candidate s tha n require d (Figur e lb) .  W e hav e alread y show n ho w finguistic  heuristic s ca n 

be use d t o deriv e spatia l  constraint s fro m th e captio n whe n the y ar e no t  explicitl y  given .  Thes e 

constraint s ar e appfie d t o th e candidate s generate d b y th e face-locato r  i n a n attemp t  t o first  reduc e 

th e numbe r  o f  candidate s an d eventuall y produc e a  uniqu e labefin g o f  face s (Figure s 2 a an d 2b) . 

Because a large number of candidates are generated by the face-locator, spatial constraints alone 

canno t  produc e a  uniqu e bindin g betwee n candidate s an d peopl e mentione d i n th e caption .  W e 

emplo y additiona l  refinemen t  rule s t o reduc e th e numbe r  o f  possibifities .  Som e o f  thes e updat e th e 

confidenc e o f  a  candidat e pai r  satisfyin g a  spatia l  relation ,  whil e other s updat e th e confidenc e o f 

th e candidat e itself .  A n exampl e o f  th e forme r  i s a  rul e whic h decrease s th e confidenc e o f  a  pai r  o f 

candidate s satisfyin g a  left-ofo r  rig/î o/relationshi p wher e ther e i s a  significan t  vertica l  differenc e 

betwee n th e tw o candidate s (i n caption s wher e n o heigh t  discrepanc y i s indicated) .  Example s o f 

th e secon d typ e o f  rul e includ e on e whic h use s intrinsi c imag e feature s t o updat e th e confidenc e o f 

a candidat e an d anothe r  whic h favour s centraU y locate d (i n th e image )  candidates . 
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Identificatio n rule s currentl y operat e o n pair s o f  candidates .  The y contai n worl d knowledg e 

suc h a s "Reaga n i s talle r  tha n Carter "  an d allo w u s t o furthe r  reduc e th e candidat e set .  Afte r  al l 

th e rule s hav e bee n applied ,  w e emplo y a  procedur e whic h select s th e globall y bes t  bindin g base d 

on th e confidence s o f  pair s a s wel l  a s confidenc e o f  th e candidate s comprisin g th e pair .  Labelin g 

informatio n i s represente d i n th e semanti c networ k b y assertin g node s whic h associat e concept s 

of  peopl e wit h th e correspondin g area s i n th e image .  I n case s wher e th e syste m canno t  uniquel y 

identif y faces ,  al l  possibl e candidate s fo r  eac h perso n appearin g i n th e captio n ar e recorded . 

SUMMARY 

Our system for understanding newspaper pictures with captions consists of a three-stage process 

whereb y th e captio n i s firs t  parse d wit h th e goa l  o f  predictin g th e structur e o f  th e picture .  Th e 

secon d stag e use s informatio n fro m th e firs t  stag e i n a  top-dow n processin g o f  th e image .  Th e fina l 

stage ,  labeling ,  i s  th e proces s o f  matchin g picture s o f  object s wit h th e word s representin g the m i n 

th e caption . 

The next step in this research is generating visual models for expressions containing certain 

ver b phrase s whic h hav e a  simila r  visua l  implicatio n t o everyon e (e.g .  wearin g hat ,  shakin g hands) . 

Such phrase s ar e frequentl y use d i n caption s t o identif y peopl e i n th e photograph . 

This work was supported by National Science Foundation grants IRI-8613361 and IRI-8610517. 
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(a ) (b ) 

Figur e 1 :  (a )  a  newspape r  photograp h wit h captio n "Diandr a an d Michae l  Dougla s a t  thei r  N e w 

Yor k apartmen t  (b )  candidate s generate d b y th e face-locato r  modul e 
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(a )  (b ) 

Figur e 2 :  (a )  outpu t  o f  syste m whe n aske d t o displa y Diandr a (b )  outpu t  o f  syste m whe n aske d t o 

displa y Michae l 
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Figur e 3 :  partia l  outpu t  o f  th e parse r  o n captio n o f  Figur e l a 
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