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Know ledg e Navigatio n fo r  Visua l  Proble m Solvin g 

Erika Rogers and Barbara J. Ericson 
Dept .  o f  Compute r  &  Informatio n Scienc e 

Clar k Atlant a Universit y 
Atlanta ,  G A 3031 4 

e r i k a @ p r a v d a . g a t e c h . e d u 

For  th e las t  severa l  years ,  ou r  researc h grou p ha s bee n in -
tereste d i n studyin g th e cognitiv e foundation s fo r  buildin g in -
telligen t  assistanc e agent s whic h hel p peopl e perfor m visua l 
proble m solvin g task s suc h a s medica l  imag e diagnosis .  Thi s 
wor k embrace s cognitiv e issue s o f  huma n perceptio n an d 
proble m solving ,  representationa l  issue s o f  multimedia-base d 
knowledge ,  computationa l  issue s o f  managin g hypothese s 
and beliefs ,  a s wel l  a s use r  interfac e issue s o f  displa y an d 
interactio n techniques . 

Previou s wor k i n th e domai n o f  diagnosti c radiolog y in -
volve d extensiv e analysi s o f  think-alou d report s o f  radi -
ologist s readin g an d diagnosin g single-vie w ches t  x-rays . 
Throug h thes e experiments ,  w e learne d a  grea t  dea l  abou t  per -
ceptio n an d proble m solvin g i n thi s typ e o f  task ,  an d foun d 
numerou s result s whic h prove d t o b e consisten t  wit h othe r 
researcher s findings .  Fo r  example :  object s wer e reference d 
at  differen t  level s o f  abstraction ;  error s an d oversight s als o 
occurre d a t  differen t  level s (fro m perceptua l  t o proble m solv -
ing) ;  onl y a  smal l  se t  o f  descriptiv e feature s wa s articulated ; 
domai n knowledg e wa s organize d int o declarativ e an d proce -
dura l  context ,  reasonin g wa s bot h bottom-u p an d top-down , 
and concept s an d feature s wer e use d differend y dependin g 
on th e direction ;  attentio n wa s eithe r  capture d immediatel y 
throug h a  kin d o f  "pop-out" ,  o r  landmark s wer e deliberatel y 
searched ;  an d expectation s playe d a  ver y stron g rol e i n con -
nectin g hig h leve l  proble m solvin g anticipation s wit h lowe r 
leve l  plan s fo r  lookin g a t  th e image . 

Thes e result s wer e incorporate d int o a  preliminar y mode l 
of  visua l  interactio n (Rogers ,  1995a) ,  an d aspect s o f  thi s 
model  hav e bee n utilize d i n tw o prototyp e intelligen t  assis -
tants ;  on e whic h i s designe d t o hel p radiologist s rea d ches t 
x-ray s (VIA-RAD )  (Rogers ,  1995b) ,  an d on e whic h provide s 
perceptua l  an d proble m solvin g suppor t  fo r  huma n supervi -
sio n o f  a  remot e semi-autonomou s robo t  (teleVIA )  (Roger s 
etal. ,  1997) . 

Althoug h technolog y ha s change d substantiall y  sinc e th e 
origina l  cognitiv e experiment s wer e performed ,  a  numbe r  o f 
th e result s appea r  t o hav e eve n greate r  relevanc e i n th e cur -
ren t  contex t  o f  multimedi a informatio n displays .  I n th e wak e 
of  th e Interne t  wave ,  wit h it s  attendan t  visuall y oriente d dis -
plays ,  ther e i s a n eve n greate r  nee d t o understan d visua l  inter -
actio n s o tha t  ou r  intelligen t  agent s wil l  b e abl e t o provid e 
eve n mor e effectiv e assistanc e b y integratin g text ,  images , 

enhancements ,  pictures ,  graphic s an d eventuall y soun d an d 
video . 

Thes e issue s rais e a  numbe r  o f  question s suc h as :  i )  H o w 
can th e domai n concept s b e represente d an d displaye d i n a 
way tha t  facilitate s bot h top-dow n an d bottom-u p reasonin g 
as needed ? ii )  Give n differen t  type s o f  informationa l  "spaces " 
relate d t o a  visua l  proble m solvin g task ,  ca n w e trac k an d 
identif y differen t  type s o f  navigationa l  path s used ? iii )  Ca n 
suc h path s b e relate d t o visua l  proble m solvin g strategies ,  an d 
can w e determin e thei r  effectivenes s o n performanc e (e.g. , 
timin g an d accuracy) ? 

To answe r  som e o f  thes e questions ,  a  serie s o f  experiment s 
has bee n designe d i n th e simple r  domai n o f  do g classifica -
tion ,  wit h a  vie w t o incorporatin g th e result s int o th e mor e 
comple x domain s suc h a s medica l  proble m solving .  Th e 
firs t  stud y looke d a t  th e identificatio n o f  subjects '  naviga -
tio n path s throug h informatio n panel s containin g classifica -
tio n hierarchies ,  featur e hierarchies ,  an d supportin g picture -
plus-tex t  descriptions .  Fro m thes e paths ,  w e ma y infe r  partic -
ula r  strategie s th e subject s us e t o solv e th e visua l  task .  Pre -
liminar y result s fro m thi s wor k indicat e th e presenc e o f  dis -
tinc t  navigatio n paths ,  an d thes e findings  wil l  b e presente d 
togethe r  wit h a  discussio n o f  ho w thi s wor k ma y contribut e 
t o th e furthe r  developmen t  o f  intelligen t  assistanc e fo r  visua l 
proble m solving . 
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