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A Too lbo x fo r  Goal-drive n K n o w l e d g e Acquisitio n 

Derek Sleeman (dsleeman@csd.abdn.ac.uk) 

Simo n Whit e (SWHITE@CSD.ABDN.AC.UK) 

Departmen t  o f  Computin g Science ,  King' s College , 
Universit y  o f  Aberdeen ,  Aberdeen ,  AB2 4 3UE ,  Scotland ,  UK . 

Introductio n 

Many tools and techniques have been developed for the sys-
temati c acquisitio n o f  domai n knowledge ,  includin g knowl -
edge elicitatio n method s fo r  us e wit h a  huma n expert ; 
machin e learnin g algorithm s tha t  infe r  knowledg e fro m data ; 
and knowledg e bas e refinemen t  tool s tha t  refin e existin g 
knowledg e bases .  A s th e numbe r  an d sophisticatio n o f  thes e 
knowledg e acquisitio n tool s increases ,  i t  become s increas -
ingl y difficul t  fo r  user s t o choos e betwee n the m fo r  particu -
la r  applications ,  especiall y whe n mor e tha n on e i s needed . 
We argu e th e importanc e o f  drivin g thi s whol e proces s b y th e 
epistemologica l  requirement s o f  th e proble m solver(s )  whic h 
hav e bee n selecte d t o solv e a  particula r  task .  T o suppor t  thi s 
approach ,  w e introduc e a  toolbo x whic h include s a n advi -
sor y syste m couple d t o severa l  knowledg e acquisitio n tool s 
and proble m solvers . 

Approach 

The focus of this project is a toolbox called MUSKRAT 
(Multistrateg y Knowledg e Refinemen t  an d Acquisitio n Tool -
box )  whic h i s abl e t o reaso n abou t  th e suitabilit y  o f  knowl -
edg e acquisitio n ( K A )  tool s fo r  capturin g th e righ t 
knowledg e conten t  an d form .  Give n a  choic e o f  problem -
solver ,  th e system  compare s th e currentl y availabl e knowl -
edg e wit h th e proble m solver' s epistemologica l  require -
ments .  A  shortfal l  a t  thi s stag e define s a  knowledg e 
acquisitio n proces s fo r  whic h advic e t o th e use r  mus t  b e gen -
erated .  W e therefor e incorporat e knowledge-leve l  descrip -
tion s (Newell ,  1982 )  o f  K A tool s an d proble m solver s s o tha t 
M U S K R AT ca n provid e suc h advice .  Althoug h knowledge -
leve l  description s hav e bee n applie d t o learnin g tasks ,  the y 
hav e no t  bee n applied ,  t o ou r  knowledge ,  t o th e K A too l 
selectio n task .  Furthermore ,  sinc e th e whol e proces s i s 
directe d toward s th e successfu l  executio n o f  a  proble m 
solver ,  w e ar e providin g a  mechanis m fo r  goal-drive n knowl -
edg e acquisition . 

We ar e illustratin g ou r  idea s b y buildin g a  prototyp e i n th e 
domai n o f  plannin g an d cookin g a  meal .  Thi s domai n i s no t 
onl y challengin g i n itself ,  bu t  als o carrie s heightene d signifi -
canc e throug h a n analog y wit h just-in-tim e manufacturing . 
For  ou r  implementation ,  w e hav e identifie d thre e distinc t 
proble m solvers :  a  constrain t  satisfier ,  whic h compose s a  se t 
of  menu s consisten t  wit h som e give n constraints ;  a  desig n 
analyst ,  whic h analyse s a  se t  o f  menu s subjec t  t o som e pref -

erences ;  an d a  scheduler ,  which ,  give n som e tim e an d 
resourc e constraints ,  plan s th e preparatio n o f  a  give n menu . 
Thi s curren t  implementatio n i s provide d wit h th e necessar y 
knowledg e t o perfor m thes e thre e task s (Sleema n &  White , 
1996) .  I n futur e w e wil l  experimen t  wit h knowledg e base s 
whic h ar e inconsisten t  and/o r  incomplete ,  thu s forcin g 
M U S K R AT t o appl y a  rang e o f  K A tool s t o produc e knowl -
edge base s i n th e format s require d b y th e severa l  proble m 
solvers . 

For  th e representatio n o f  knowledge ,  w e ar e usin g th e 
C o m m on Knowledg e Representatio n Languag e (CKRL) , 
whic h emerge d a s th e generi c knowledg e descriptio n lan -
guag e o f  th e ESPRI T Machin e Learnin g Toolbo x projec t 
(Kodratof f  e t  al. ,  1992) .  C K R L wa s devise d specificall y fo r 
enablin g th e interchang e o f  knowledg e amon g heteroge -
neou s knowledg e acquisitio n components . 

Summary 

We have proposed a computational schema for knowledge 
acquisitio n an d proble m solving .  W e ar e currentl y imple -
mentin g a  prototyp e i n th e domai n o f  mea l  preparatio n 
whic h incorporate s thre e proble m solver s an d a  numbe r  o f 
K A tools .  Th e researc h i s relevan t  t o Cognitiv e Scienc e a s i t 
promise s greate r  efficac y i n knowledg e acquisitio n fo r  prob -
le m solving ,  bu t  principall y becaus e i t  embodie s a  goal -
directe d mode l  o f  th e proble m solving/K A process . 
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