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Singl e photo n emissio n compute d tomograph y 
(SPECT)  provide s a  non-invasiv e mean s o f  diagnosin g 
coronar y arter y diseas e b y representin g th e perfusio n o f 
th e myocardiu m i n graphica l  form .  Clinician s vie w set s 
of  tomographi c image s presente d i n thre e differen t 
projection s throug h a  numbe r  o f  filters ,  whic h chang e th e 
granularit y o f  th e imag e data .  Perfusio n imagin g 
provide s a  rich ,  thoug h imperfect ,  sourc e o f  dat a o n hear t 
function ;  th e image s ar e subjec t  t o artifacts .  Th e 
InSPECTA exper t  system ,  currentl y unde r  development , 
assist s nuclea r  physician s i n th e interpretatio n o f  SPECT-
generate d perfusio n image s o f  th e hear t  (Turne r  & 
Andrews ,  1997) .  A  rule-bas e encode s exper t  knowledg e 
of  perfusio n imaging ,  hear t  physiolog y an d anatomy ,  an d 
coronar y arter y disease .  Th e diagnosti c system' s primar y 
tas k i s t o infe r  th e presenc e o f  genuin e perfusio n defect s 
i n a  patient' s hear t  fro m th e apparen t  defect s o n th e 
images .  Th e syste m als o make s us e o f  dat a fro m source s 
othe r  tha n perfusio n imaging ,  includin g patien t  histor y 
and firs t  pas s functiona l  imaging .  InSPECT A als o 
include s a  graphica l  explanatio n syste m whic h i s  base d 
on th e hypermedi a syste m foun d i n N U C E S,  th e Nuclea r 
Cardiolog y Exper t  System ,  a  knowledge-base d syste m fo r 
diagnosin g hear t  diseas e fro m first  pas s functiona l  image s 
(For d e t  al. ,  1996) . 

Durin g th e knowledg e engineerin g phas e o f  design , 
concep t  map s provide d a  high-leve l  overvie w o f  th e 
domai n o f  nuclea r  cardiolog y an d perfusio n imaging ; 
protoco l  analysi s o f  patien t  diagnose s yielde d detail s o f 
exper t  performanc e durin g diagnosis .  Analysi s suggeste d 
tw o level s o f  visua l  categorization .  A t  th e first  level , 
individua l  image s ar e examine d fo r  th e presenc e o r 
absenc e o f  defects .  I f  found ,  a  defec t  i s  broadl y assigne d 
by locatio n t o on e o f  thre e categorie s (small ,  medium ,  o r 
large) .  A t  th e secon d leve l  o f  categorization ,  pattern s o f 
defect s acros s al l  o f  th e relevan t  image s ar e perceptuall y 
groupe d int o on e o r  mor e defect s b y locatio n an d siz e 
(mild ,  moderate ,  severe) .  Hypothese s ar e forme d a s th e 
clinicia n observe s th e patter n an d qualit y o f  defect s i n 
th e images ;  inspectio n orde r  o f  th e image s i s  partiall y 
drive n b y th e hypothesi s unde r  consideration .  Explici t 
rule s abou t  functiona l  chang e betwee n stres s testin g an d 
res t  testin g ar e applie d t o dat a fro m th e image s an d 
weighe d fo r  predictiv e valu e wit h othe r  dat a (EKG ,  first 
pass ,  patien t  history) .  Domai n specifi c  knowledge—o f 
artifacts ,  anatomica l  variatio n betwee n patients ,  th e 

likelihoo d o f  genuin e defect s i n differen t  area s o f  th e lef t 
ventricle—ca n caus e initia l  hypothese s t o b e confirme d 
or  changed .  Th e final  diagnosi s ma y includ e ischemia , 
myocardia l  infarction ,  an d th e cardiomyopathies . 

Finding s wer e consisten t  wit h earlie r  wor k o n 
expertise :  th e exper t  group s image s i n a  singl e judgment , 
check s fo r  confirmation ,  an d tend s t o ignor e irrelevan t 
data .  Initia l  testin g o f  th e syste m foun d a  reasonabl e fit 
wit h th e domai n expert' s  orde r  o f  inspectio n an d th e 
system' s mode l  o f  inspection ,  althoug h th e diagnosti c 
syste m lagge d wel l  behin d th e performanc e o f  th e expert . 
An assumptio n wa s mad e tha t  dat a entr y shoul d begi n 
wit h secon d leve l  categorizatio n an d follo w relevan t 
hypothesis .  However ,  testin g wit h novic e reader s 
expose d qualitativ e difference s betwee n expert s an d 
novice s durin g a n examination .  Novices '  categorizatio n 
of  individua l  image s wer e consisten t  wit h th e domai n 
expert's ,  bu t  thei r  perceptua l  grouping s o f  image s wer e 
inconsisten t  an d mor e varie d tha n judgment s supplie d b y 
th e expert . 

A simpl e approac h t o dat a entr y woul d hav e solve d th e 
groupin g proble m b y forcin g user s t o inpu t  rating s o f  th e 
siz e an d severit y o f  eac h defec t  a s i t  appear s o n ever y 
(ove r  100 )  image ,  plu s th e functiona l  chang e betwee n 
each exercise/res t  pai r  o f  images ,  an d allo w th e syste m 
t o furnis h th e perceptua l  groupings .  Instead ,  InSPECT A 
was develope d wit h a n adaptiv e interfac e tha t 
accommodate s th e relativ e expertis e o f  it s  user .  Durin g a 
consultatio n wit h InSPECTA ,  th e orde r  an d typ e o f 
question s presente d t o th e use r  ar e base d o n a n 
interactio n betwee n fou r  factors ,  includin g (a )  exper t 
knowledg e o f  th e domain ,  (b )  th e hierarch y o f  specificit y 
of  questions ,  (c) ,  requirement s fo r  confiden t  diagnosis , 
and (d )  use r  preferenc e fo r  dat a input . 
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