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T h e Operationa l  Leve l  o f  a  C o m m o n s e n s e Planne r 

Richar d Alterma n 

Departmen t  o f  Compute r  Scienc e 

Brandoi s Universit y 

ABSTRACT 

Thi s pape r  characterise s th e operationa l  leve l  o f  a  commonsens e planner .  I n 

particula r  i t  wil l  compar e tw o approache s o n th e proble m o f  leve l  o f  operation .  A 

'pla n instantiater '  planne r  ha s acces s t o a  sor t  o f  summarisatio n o f  th e activitie s 

involve d i n eac h o f  th e subkind s o f  a  (pve n categor y o f  plans ,  an d b y a  proces s 

of  instantiatio n i t  selectivel y add s detail s t o matc h th e curren t  plannin g situation . 

Such planner s abando n th e detail s o f  th e lowe r  pla n an d dynamicall y recreat e the m 

unde r  th e exigencie s o f  a  give n situation .  A  'referenc e point '  planne r  select s a 

subordinat e plan ,  fro m a  give n categor y o f  plans ,  t o represen t  th e categor y a s a 

whole .  Th e referenc e poin t  planne r  assume s a  leve l  o f  operatio n whic h ca n directl y 

acces s a  greate r  numbe r  o f  fxmctiona l  detail s tha n it s pla n instantiatio n counterpart , 

but  perhap s a t  th e los s o f  flexibility. 

The thrus t  o f  thi s pape r  i s tha t  referenc e poin t  planner s ar e th e appropriat e 

model  o f  plannin g fo r  th e commonsens e domain . 

1. Intro dnction 

T h e ter m commonsens e plannin g refer s t o th e mundan e day-to-da y activitie s o f  huma n 

planner s [21] .  Thi s include s th e plannin g o f  suc h activitie s a s fetchin g a  newspaper ,  makin g 

a deposi t  a t  th e bank ,  takin g a  chil d t o daycare ,  fixin g breakfast ,  riding a  bu s t o work , 

goin g t o a  movie ,  makin g a n airlin e reservation ,  shoppin g a t  a  supermarket ,  eatin g a t  a 

restauran t  -  i n shor t  -  plannin g fo r  th e quotidia n concern s o f  huma n existenc e a s i t  varie s 

unde r  th e flux  o f  dail y circumstances .  I n commonsens e plannin g i t  i s  les s th e cas e tha t 

th e activitie s o f  th e planne r  var y a  grea t  deal ,  an d mor e th e cas e tha t  th e circumstance s 

underwhic h th e plan s ar e applie d vary . 

Adaptiv e Plannin g [1,2 ]  i s  a n approac h t o plannin g i n th e commonsens e domain .  A n 

adaptiv e planne r  take s advantag e o f  th e habitua l  natur e o f  m a n y o f  th e plannin g situation s 

fo r  whic h i t  plan s b y basin g it s activitie s o n pre-existin g plans .  A  critica l  issue ,  an d th e 

subjec t  o f  previou s papers ,  i s  th e questio n o f  flexibility:  H o w doe s a n adaptiv e planne r 

refi t  a n ol d pla n i n orde r  t o mee t  th e demand s o f  som e ne w plannin g situation ? 

O ne o f  th e importan t  theme s o f  adaptiv e plannin g i s th e wa y i t  characterize s th e leve l 

of  operation .  I t  take s th e followin g position :  specifi c  plan s ar e foregrounde d (i n orde r  t o 

tak e advantag e o f  th e mas s o f  detail s associate d wit h th e mor e specifi c  plan) ,  an d genera l 

plan s ar e i n th e backgroun d (servin g mor e t o organiz e ol d plan s int o categories) .  Thi s 

pape r  i s intente d t o ac t  a s a  clarificatio n o f  thi s position .  I n particula r  i t  wil l  compar e 

tw o approache s o n th e proble m o f  leve l  o f  operation .  Approac h on e i s tha t  conmionsens e 

planner s wor k fro m plan s tha t  ar e basicall y underspecifie d an d the n ad d detail s a s th e 

situatio n demands .  Approac h tw o i s tha t  th e planne r  work s fro m plan s that ,  i f  anything , 

ar e overspecifie d an d the n remove s detail s an d refit s th e pla n onl y a s indicate d b y th e 

situation .  A  critica l  poin t  i n thi s discussio n wil l  b e th e habitua l  natur e o f  th e commonsens e 

plannin g domain .  Th e pape r  i s fairl y  tendentiou s (i n favo r  o f  th e secon d approach) . 
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Conside r  th e categor y o f  plan s concernin g T E L E P H O N I N G (se e figure  1) . 

iun g distanc e (communicatio n 

(eieprioninq 
J5 A 

poy pfion e fron )  hom e fro m offji l 

figure I: Tiiioflpproiitnes. 

I  wil l  refe r  t o a  planne r  tha t  work s a t  th e leve l  o f  T E L E P H O N I N G a s a  planne r 

tha t  work s vi a a  proces s o f  pla n instantiation .  Th e notio n her e i s tha t  th e planne r  ha s 

acces s t o a  sor t  o f  summarizatio n [17 ]  o f  th e activitie s involve d i n eac h o f  th e subkind s 

of  T E L E P H O N I N G,  an d b y a  proces s o f  instantiatio n i t  selectivel y add s detail s t o matc h 

th e curren t  plannin g situation .  Suc h planner s abando n th e detail s o f  th e lowe r  pla n an d 

dynamicall y recreat e the m unde r  th e exigencie s o f  a  give n situation . 

I  wil l  refe r  t o a  planne r  tha t  work s fro m on e o f  th e subordinat e leve l  plan s (i.e . 

from-office ,  from-home ,  o r  pay-phone )  a s a  referenc e poin t  [10,14 ]  planner .  Eac h o f 

th e subordinat e plan s liste d fo r  T E L E P H O N I N G ca n serv e a s a  referenc e poin t  fo r  th e 

categor y dependin g o n th e plannin g context .  Th e genera l  ide a her e i s t o us e a  subordinat e 

pla n t o represen t  th e categor y a s a  whole .  Th e referenc e poin t  planne r  assume s a  leve l  o f 

operatio n whic h ca n directl y accesse s a  greate r  numbe r  o f  functiona l  detail s tha n it s pla n 

instantiatio n counterpart ,  bu t  perhap s a t  th e los s o f  flexibility. 

Thi s pape r  wil l  articulat e th e trade-of f  betwee n a  planne r  tha t  work s operationall y a s 

a pla n instantiato r  an d on e tha t  work s operationall y a s a  referenc e poin t  planner . 

2. Generalising the Information in a Subordinate Plan 

I  wil l  distinguis h betwee n tw o sort s o f  generalization :  objec t  generalizatio n an d se -

quenc e o f  actio n generalization .  Objec t  generalizatio n i s concerne d wit h generalizin g th e 

objects ,  o r  props ,  associate d wit h a  give n se t  o f  plans :  a n objec t  tha t  ca n b e generalize d 

out  o f  th e thre e telephon e plan s i s th e 'telephone' .  A  sequenc e o f  actio n generalizatio n 

i s concerne d wit h generalizin g ove r  th e step s o f  th e subordinat e plans .  Th e focu s o f  thi s 

discussio n wil l  b e o n sequenc e o f  actio n generalizations :  I  wil l  giv e a  detaile d accountin g 

of  th e kind s o f  actio n knowledg e tha t  i s los t  a s a  resul t  o f  summarizin g a  give n categor y o f 

plans .  Thi s analysi s shoul d suppor t  tw o sort s o f  conclusions .  Firs t  tha t  makin g a  usefu l 

generalizatio n fo r  a  give n se t  o f  subordinat e leve l  plan s i s by-and-larg e a  difllcul t  proposi -

tion .  Secon d tha t  eve n i n th e even t  tha t  a  usefu l  generalizatio n ca n b e made ,  th e proble m 

of  re-instantiatin g detail s o n th e fly  fo r  a  give n habitua l  situatio n i s doublel y complicate d 

sinc e th e generalizatio n ha s los t  no t  onl y th e detail s associate d wit h individua l  steps ,  bu t 

als o th e detail s tha t  correspon d t o th e inter-relationship s amongs t  thos e steps . 
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2. 1 Delet e Step s 

Belo w ar e show n th e sequenc e o f  action s associate d wit h th e tw o kind s o f  T E L E -

P H O N I N G: 

froxn-hoxne - 1) lift receiver 2) hear dial tone 3) remember number 4) dial 5) 

ringin g soun d 6 )  ask-fo r  7 )  tal k 

pay-telephon e -  l)ge t  chang e fro m pocke t  2 )  lif t  receive r  3 )  hea r  dia l  ton e 4 ) 

inser t  coin s 5 )  dia l  numbe r  6 )  ringin g soun d 7 )  ask-fo r  8 )  tal k 

It would be possible to form a generalization over these two kinds of telephone calling 

by removin g tw o step s fro m th e pay-telephon e plan :  gettin g chang e fro m one' s pocke t  an d 

insertin g coin s int o th e telephon e box .  Ther e i s a n implici t  los s o f  defaul t  informatio n whe n 

individua l  step s ar e deleted .  Th e subordinat e pa y telephon e pla n encode s th e fac t  tha t 

th e planner' s preferre d pla n fo r  gettin g chang e i s t o reac h int o his/he r  pocket .  Fo r  anothe r 

plan ,  sa y doin g th e laundr y a t  th e laundromat ,  th e preferre d pla n fo r  gettin g chang e i s t o 

use a  chang e machine . 

2.2 Generalise Individual Actions 

Conside r  th e followin g tw o plans : 

theatre-pla n -  1 )  bu y theatr e ticke t  2 )  ente r  playhous e 3 )  vie w pla y 4 )  leav e 

movie-pla n -  1 )  bu y movi e ticke t  2 )  ente r  movi e 3 )  vie w movi e 4 )  leav e 

I n thi s cas e i t  woul d b e possibl e t o for m a  generalizatio n b y generalizin g thre e o f  th e 

individua l  steps ,  i.e. , 

show-plan - 1) buy ticket 2) enter show 3) view show 4) leave show 

Ther e i s a  cos t  involve d i n generalizin g a n individua l  step .  Conside r  th e first  step s o f 

th e theatr e an d movi e plans .  The y bot h involv e buyin g tickets ,  bu t  on e usuall y require s a 

reservatio n an d fo r  th e othe r  a  reservatio n i s no t  possible .  I n th e theatr e pla n situatio n th e 

planne r  call s an d make s a  reservation ,  thu s savin g a  tri p i f  th e sho w i s sol d out .  Simila r 

sort s o f  los s o f  informatio n occu r  fo r  ste p tw o (i n on e cas e refreshment s ar e bough t  befor e 

th e show )  an d ste p thre e (i n on e cas e ther e i s a n intermission) .  Wher e a  pla n instantiato r 

must  re-discove r  thes e detail s i n a  piecemea l  fashion ,  a  referenc e poin t  planner ,  b y selectin g 

a subordinat e leve l  plan ,  accesse s al l  o f  th e details ,  o f  on e o r  th e othe r  plan ,  al l  a t  once . 

2.3 Relax Sequence Constraints 

Ther e i s anothe r  kin d o f  informatio n tha t  ca n b e los t  whe n generalizin g ove r  subcat -

egorie s o f  a  pla n an d tha t  i s sequencin g information .  Conside r  thre e subcategorie s o f  a 

restauran t  plan : 

s i tdow n restauran t  -  1 )  seatin g 2 )  orderin g 3 )  servin g 4 )  eatin g 5 )  payin g 

fastfoo d pla n -  1 )  orde r  2 )  pa y 3 )  serv e 4 )  si t  5 )  ea t 

cafeteri a pla n -  1 )  selec t  foo d 2 )  pa y 3 )  si t  4 )  ea t 

Thes e thre e plan s includ e m a n y o f  th e sam e actions ,  bu t  the y ar e performe d i n a 

differin g orders .  I n thi s case ,  i t  woul d b e possibl e t o facto r  ou t  man y o f  th e actions ,  wit h 

some generalizations ,  bu t  sequencin g informatio n woul d b e lost . 
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Relevan t  t o thi s issu e i s th e proble m o f  sequencing .  Ther e ar e thre e sort s o f  position s 

take n o n th e sequencin g proble m i n th e A I  literature .  O n e approac h (linea r  assumptio n 

19] )  i s  tha t  th e planne r  commi t  itsel f  t o an y orderin g o f  actions ,  an d i f  difficultie s arise , 

due t o subgoa l  interactions ,  mak e th e appropriat e changes .  T h e secon d approac h (leas t 

commitmen t  (15) )  i s  t o mak e a  commitmen t  t o a n orderin g onl y whe n necessary .  T h e 

thir d approac h (opportunis m [6] )  i s  t o perfor m a  give n ste p whe n convenient .  Workin g 

fro m referenc e point s offer s a  fourt h approach :  Selec t  a n ol d ordering .  Th e se t  o f  referenc e 

points ,  i n effect ,  offer s a  shor t  lis t  o f  possibl e orderings .  Encode d i n eac h referenc e poin t 

ar e sequencin g considerations ,  man y o f  whic h ar e dictate d fo r  causa l  sort s o f  reasons .  A 

good heuristi c fo r  domain s o f  habitua l  activit y i s t o select ,  o r  reselect ,  ordering s fro m th e 

shor t  list . 

3. Does a good reference point always exist? 

H ow d o w e kno w tha t  ther e i s alway s a  reasonabl e referenc e point ? Suppos e th e 

categor y o f  pla n concerne d wit h telephonin g consist s o f  th e followin g tw o subordinat e 

plans : 

from-home - 1) lift receiver 2) hear dial tone 3) remember number 4) dial 5) 

ringin g soun d 6 )  ask-fo r  7 )  tal k 

pay-telephon e -  l)ge t  chang e fro m pocke t  2 )  lif t  receive r  3 )  hea r  dia l  ton e 4 ) 

inser t  coin s 5 )  dia l  numbe r  6 )  ringin g soun d 7 )  ask-fo r  8 )  tal k 

Furthermore suppose the new situation is that the planner intends to make a telephone 

cal l  fro m wor k an d mus t  dia l  a  nin e i n orde r  t o ge t  a n outsid e line .  Claim :  i f  ther e exist s 

a generalizatio n ove r  thes e tw o plan s tha t  i s applicabl e an d reasonabl e fo r  th e plannin g 

situatio n above ,  the n on e o f  th e tw o referenc e point s i s reasonabl e fo r  th e sam e plannin g 

situation .  Or ,  mor e generally ,  i f  fo r  a  give n plannin g situatio n ther e i s a  reasonabl e pre -

existin g genera l  plan ,  the n ther e alway s exist s a  reasonabl e referenc e poin t  pla n fo r  th e 

same situation .  Belo w i s show n a n argumen t  a s t o wh y thi s mus t  b e th e case . 

1] If a generalization gets to be too abstract then it stops being useful. Consider the 

followin g example :  Suppos e a  graduat e studen t  come s t o yo u an d ask s yo u fo r  a  pla n 

t o ge t  a  Phd .  O n e answe r  is :  pas s you r  generals ,  pas s you r  orals ,  writ e a  dissertation , 

defen d you r  dissertation .  Suc h a  pla n i s a  descriptio n o f  wha t  th e studen t  mus t  do , 

but  i t  i s  muc h to o abstrac t  t o b e o f  an y use . 

2)  I f  a  pla n P  i s instantiate d fro m a  generalizatio n G ,  G  i s a  generalizatio n o f  P . 

3] Given a set of plans the amount of abstraction that is required over that set in order 

t o for m a  generalizatio n work s a s a  functio n o f  th e differenc e betwee n an y pai r  o f  plan s 

i n tha t  set .  Th e greate r  th e differenc e betwee n an y tw o plan s i n th e set ,  th e mor e 

abstrac t  th e genera l  pla n mus t  be .  Give n an y numbe r  o f  plan s P i  ...P „  ther e exist s a 

reasonabl e generalizatio n ove r  thes e plan s if f  th e difference s betwee n an y tw o plans , 

A(P,,P,) ,  i s  reasonabl e a s define d b y som e constan t  C ,  i.e . 

A(P„P,)<C forl<iJ<n 
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4]  A n y pla n P  whic h i s derive d fro m a  generalisatio n G  i s par t  o f  th e se t  o f  plan s whic h 

G generalize s ove r  (2) ,  an d consequently ,  b y ou r  notio n o f  a  mor e genera l  plan ,  mus t 

not  b e to o differen t  fro m th e othe r  plan s i n th e clas s (3) ,  i.e . 

A(P„P)<C forl<i<n. 

The above shows that if there is a reasonable generalization which applies to a given 

situatio n the n ther e i s a  reasonabl e subordinat e pla n whic h als o applies .  Tha t  doe s no t 

m e an tha t  ther e i s alway s a  reasonabl e pre-existin g genera l  plan .  Th e previou s sectio n 

demonstrate s som e o f  th e difficultie s i n formin g a  reasonabl e genera l  plan .  I n general ,  i t  i s 

not  har d t o find  case s wher e ther e exist s a  categor y o f  plan s wher e i t  i s  difficul t  t o find a 

usefu l  summary ,  bu t  i s nevertheles s a  usefu l  categor y o f  plans .  Conside r  th e followin g tw o 

plan s fo r  telephoning . 

from-home 1) lift receiver 2) hear dial tone 3) dial 5) ringing sound 6) ask for 

7)  tal k 

f rom-wor k 1 )  lif t  receive r  2 )  buz z secretar y 3 )  reques t  cal l  4 )  hang-u p an d wai t 

5)  hea r  buz z an d pick-u p receive r  6 )  gree t  an d tal k 

It is hard to see what a useful generalization would be over these two plans, yet it is clear 

tha t  the y represen t  tw o kind s o f  telephoning .  Moreover ,  ther e ar e an y numbe r  o f  plannin g 

situation s wher e on e o f  thes e tw o subordinat e leve l  plan s woul d b e a n appropriat e startin g 

point . 

Perhap s i t  woul d b e possibl e t o ge t  aroun d thi s kin d o f  proble m b y splittin g th e 

categor y o r  allowin g fo r  multipl e generalization s fo r  a  give n categor y o f  plans .  Thes e kind s 

of  technique s woul d wor k -  th e generalization s ar e makin g finer  an d finer  discrimination s 

-  bu t  dividin g u p th e categor y i s jus t  anothe r  wa y o f  convergin g o n referenc e points . 

Ther e i s a n assumptio n her e tha t  th e planne r  i s workin g fro m prestore d plans .  Per -

hap s i f  th e mor e genera l  plan s ar e dynamicall y create d i t  woul d b e possibl e t o wor k fro m 

mor e genera l  plans .  A  whol e generatio n o f  A I  planners ,  beginnin g wit h [15] ,  ha s bee n 

constructe d alon g thes e lines .  Bu t  ther e ar e difficultie s fo r  thi s sor t  o f  approac h i n th e 

commonsense domain .  Largel y thes e difficultie s aris e fro m th e fac t  tha t  th e planne r  fail s 

t o tak e advantag e o f  th e habitua l  natur e o f  mos t  o f  his/he r  activities .  Th e constrain t  o f 

habitualit y decidedl y favor s usin g pre-existin g plans . 

Notic e tha t  ther e i s n o clai m her e tha t  ther e alway s exist s a  usefu l  pre-existin g plan . 

Ther e wil l  b e plannin g situation s tha t  requir e th e planne r  t o pla n fo r  a  non-habitua l 

activity .  Th e poin t  i s  tha t  fo r  plannin g an d actin g wit h regard s t o habitua l  activie s ther e 

i s nothin g t o los e -  an d a  lo t  t o gai n -  i n selectin g an d workin g fro m a  referenc e point . 

Finally ,  th e clai m i s abou t  th e existenc e o f  a  reasonabl e referenc e poin t  plan .  Ther e 

i s a  questio n a s t o ho w hard ,  o r  easy ,  i t  i s  t o find a  referenc e poin t  plan .  Th e associativ e 

technique s suggeste d b y [18,7 ]  ar e goo d candidate s fo r  th e tas k o f  finding  a  referenc e poin t 

fo r  a  give n plannin g situation .  Sinc e th e activitie s w e ar e concerne d wit h ar e habitual , 

the y shoul d b e relativel y eas y t o find. 
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4.  Flexibilit y  a n d Level s 

H ow ca n a  commonsens e planne r  maintai n th e advantage s o f  bot h flexibility  an d 

habituality ? On e candidat e answe r  i s t o hav e th e commonsens e planne r  wor k fro m specifi c 

plan s an d whe n thing s g o awry ,  i t  ca n retrea t  t o wea k method s [3,4] .  Unde r  certai n 

circumstance s thi s coul d b e th e appropriat e choice ,  bu t  ther e ar e m a n y instance s wher e 

th e planne r  ca n succee d withou t  a  ful l  retrea t  t o wea k methods .  I n thi s sectio n I  wil l 

describ e a  referenc e poin t  planne r  P L E X U S tha t  ca n perfor m flexibly  withou t  retreatin g 

t o wea k methods .  Fo r  furthe r  detail s an d trace s se e [1,2] . 

Assume tha t  th e referenc e poin t  planne r  ha s acces s t o th e conten t  an d organizatio n 

of  backgroun d knowledg e associate d wit h th e ol d plan .  I n [1,2 ]  th e importanc e o f  back -

groun d knowledg e i s described ,  a s wel l  a s som e detail s abou t  fou r  kind s o f  backgroun d 

knowledge .  Here ,  i t  wil l  suffic e t o dra w attentio n t o on e o f  th e kind s o f  backgroun d knowl -

edge ,  distribute d categorizatio n knowledge .  Distribute d categorizatio n knowledg e refer s 

t o th e categorizatio n hierarchie s associate d wit h th e variou s step s an d subplan s o f  th e 

referenc e poin t  plan s (a s oppose d th e categorizatio n hierarch y associate d wit h th e overal l 

plan) . 

Assume th e commonsens e planne r  select s a  referenc e poin t  fro m th e categor y o f  plan s 

tha t  i t  intend s t o accomplish .  I n a  give n situation ,  i f  a  proble m arises ,  th e planner' s refit -

tin g behavio r  i s directe d toward s finding  a n alternat e referenc e point .  Alternat e referenc e 

point s ca n tak e on e o f  thre e forms : 

1]  Selec t  a  differen t  referenc e poin t  fro m th e overal l  categor y o f  plans .  Suppos e th e 

planne r  intend s t o mak e a  cal l  fro m work ,  an d it s usua l  pla n fo r  th e offic e situatio n 

i s with-secretar y (se e figure  2) .  Furthermore ,  suppos e th e secretar y wa s ou t  o f  th e 

office .  I n thi s cas e planne r  i s directe d toward s choosin g a n alternat e referenc e poin t 

fo r  th e overal l  categor y o f  plan ,  i.e .  from-home . 

2)  Selec t  a  differen t  referenc e poin t  fo r  th e individua l  step .  Suppos e th e planne r  decide s 

t o us e a  pay-phon e an d discovers ,  a s i t  attempt s th e first  ste p o f  th e plan ,  tha t  i t  ha s 

insufficien t  pocket-chang e (se e figure  3) .  Adaptin g t o thi s situatio n doe s no t  requir e 

tha t  th e overal l  pla n b e change d -  instea d a n alternat e versio n o f  th e individua l  ste p 

must  b e used .  Withi n th e distribute d categorizatio n hierarch y associate d wit h getting -

chang e ther e exist s severa l  alternat e referenc e points :  gettin g chang e fro m a  merchant , 

askin g somebod y els e fo r  change ,  o r  usin g a  chang e machine .  Dependin g o n th e curren t 

plannin g circumstanc e on e o r  anothe r  o f  th e referenc e point s i s appropriate . 

3]  Selec t  a  differen t  referenc e poin t  fo r  th e implici t  subplan .  A  g^ve n pla n ca n b e con -

strue d a s a  collectio n o f  interleave d subplans .  Unde r  certai n circumstance s th e planne r 

must  find  a n alternat e referenc e poin t  fo r  on e o f  th e subplans .  Suppos e th e planne r 

intend s t o mak e a  telephon e cal l  fro m a  pay-phon e an d discover s tha t  i t  ha s n o mone y 

at  al l  (se e figure  4) .  I n thi s cas e i t  i s  th e implici t  pay-direc t  subpla n fo r  whic h a n 

alternat e referenc e poin t  need s t o b e found ,  i.e .  call-collec t 

The commonalit y fo r  eac h o f  thes e method s i s tha t  the y al l  involv e abstractio n an d 

specialisatio n withi n a  categorizatio n hierarchy .  B y a  proces s o f  abstractio n th e planne r 

remove s detail s tha t  ar e no t  appropriat e t o th e planner' s curren t  circumstances .  B y a 

proces s o f  specializatio n th e planne r  add s details ,  e n masse ,  whic h ar e appropriat e fo r  th e 
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curren t  circumstances .  Se e [1,2 ]  fo r  heuristic s tha t  appl y t o eac h o f  thes e processe s an d a 

descriptio n o f  fou r  kind s o f  situatio n differenc e tha t  ca n occu r  betwee n a n ol d pla n an d a 

ne w situation . 

Eac h o f  th e abov e method s o f  adaptatio n requir e tha t  th e planne r  retur n t o th e refer -

enc e poin t  leve l  o f  operation .  I n a  sens e th e highe r  level s o f  th e categorizatio n hierarchie s 

act  i n a n organizationa l  capacity ,  whil e th e mor e specia l  plan s captur e th e habitua l  quali -

tie s o f  th e commonsens e domain . 

5. Discnssion and Suminary 

5.1 Discnssion 

Unti l  recently ,  Wilensky' s wor k o n commonsens e plannin g virtuall y stoo d alon e i n th e 

AI  literatur e a s a  computationa l  mode l  o f  a  commonsens e planne r  [21] .  A s opppose d t o 

weak metho d reasoner s [12 ]  tha t  appl y t o knowledg e poo r  domains ,  Wilensk y contende d 

tha t  commonsens e plannin g wa s knowledg e intensive .  Althoug h th e emphasi s o f  hi s wor k 

was o n developin g goa l  an d pla n meta-structure s tha t  wer e share d b y bot h plannin g an d 

understandin g activities ,  Wilensk y di d propos e a n architectur e fo r  commonsens e plannin g 

base d o n a  cycl e o f  pla n proposal ,  pla n projectio n (o r  simulation) ,  an d goa l  detection . 

Wilensk y assume d tha t  hi s planne r  wa s workin g fro m th e mos t  specifi c  pla n tha t  wa s 

appropriat e t o a  give n situation ,  bu t  neve r  reall y develope d o r  defende d thi s idea . 

T h e notio n o f  cognitiv e referenc e point s i s attributabl e t o Rosc h [14] .  Thi s pape r  ha s 

bee n mos t  directl y influence d b y th e recen t  wor k o f  Lakof f  o n referenc e point s (Lakof f  refer s 

t o referenc e poin t  reasonin g a s metonymi c reasoning )  [10) .  Bot h Rosc h an d Lakof f  wer e 

interes t  i n usin g referenc e point s t o accoun t  fo r  prototyp e effects .  Thi s wor k complement s 

thes e previou s studie s b y lookin g a t  domain s othe r  tha n natura l  kind s an d natura l  languag e 

(i.e .  plans) .  Her e th e rol e o f  th e referenc e poin t  i s importan t  becaus e i t  encapsulate s man y 

of  th e importan t  detail s tha t  ar e no t  availabl e a t  highe r  levels . 

Thi s wor k i s als o relate d t o th e recen t  wor k o n case-base d reasoner s [8,9,13,5] .  Fo r  th e 

purpose s o f  thi s pape r  I  woul d lik e t o differentiat e betwee n tw o type s o f  knowledg e tha t 

case-bas e reasoner s ca n access :  semanti c knowledg e an d episodi c knowledge .  Roughly , 

an episod e i s a  particula r  experienc e i n th e biograph y o f  a n individual ,  an d semanti c 

knowledg e refer s t o th e conceptua l  thesauru s o f  th e individua l  [20] .  Semanti c knowledg e 

ca n b e use d t o inde x an d interpret e th e episode s o f  a n individua l  [16] .  Episode s ca n b e 

interprete d b y mor e tha n on e piec e o f  semanti c knowledge .  W h e n a  case-bas e reasone r 

work s fro m a n episode ,  i t  mus t  first  extrac t  th e relevan t  pla n structur e an d the n adap t 

it .  W h e n a  case-bas e reasone r  work s fro m semanti c structures ,  i t  nee d onl y adap t  th e 

structure .  By-and-larg e th e habitua l  natur e o f  th e commonsens e domai n suggest s tha t  th e 

planne r  i s workin g fro m semanti c structure s -  i n al l  likelihoo d th e correc t  interpetatio n o f 

an episod e ha s alread y bee n made . 

5.2 Snnunary 

A pla n instantiato r  planne r  work s a t  th e leve l  o f  th e genera l  pla n an d recreate s th e 

detail s o f  a  mor e specifi c  pla n a s th e situatio n demands .  A  referenc e poin t  planne r  select s 

one o f  th e subordinat e plan s a s a  basi s fo r  plannin g activity ,  thu s i t  ca n acces s a  greate r 
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number  o f  functiona l  details .  Thi s pape r  present s severa l  analyse s whic h sugges t  tha t 

commonsense planner s ar e referenc e poin t  planners . 

O ne analysi s demonstrate d th e difficultie s associate d wit h formin g generalization s ove r 

set s o f  plans .  I n orde r  t o creat e a  genera l  pla n fro m a  subordinat e plan ,  thre e kind s o f 

change s ca n b e necessary :  th e deletio n o f  steps ,  th e generalizatio n o f  th e individua l  action s 

of  th e plan ,  an d th e relaxatio n o f  sequenc e constraints .  Eac h kin d o f  chang e represent s a 

los s o f  informatio n an d ha s a n associate d cost . 

Whenever  ther e exist s a  reasonabl e pre-forme d genera l  pla n fo r  a  give n task ,  ther e 

exist s a  reasonabl e referenc e poin t  plan .  I n man y case s th e subordinat e plan s diffe r  suf -

ficiently  t o mak e th e formatio n o f  a  usefu l  generalizatio n difficult ,  i f  no t  impossibl e -

nevertheles s th e subordinat e leve l  plan s o f  suc h categorie s ca n prov e t o b e quit e useful . 

Planner s tha t  dynamicall y creat e genera l  plans ,  befor e instantiatin g them ,  are ,  o n th e 

whole ,  inappropriat e fo r  commonsens e plannin g becaus e the y fai l  t o tak e advantag e o f  th e 

habitua l  natur e o f  th e commonsens e domain . 

A referenc e poin t  planne r  ca n achiev e flexibility  b y takin g advantag e o f  th e distribute d 

categorizatio n hierarchie s tha t  exis t  i n th e backgroun d knowledge .  Achievin g flexibility  i s 

largel y a  functio n o f  finding  a n alternat e referenc e point .  P L E X U S i s a n exampl e o f  a 

commonsense planne r  tha t  adapt s a  plan ,  withou t  resortin g t o wea k methods ,  vi a th e 

selectio n o f  alternat e referenc e points .  I n a  give n situatio n P L E X U S ca n adap t  a  pla n i n 

one o f  thre e ways :  i t  ca n selec t  a  differen t  referenc e poin t  fro m th e overal l  categor y o f  th e 

plan ;  i t  ca n selec t  a  differen t  referenc e poin t  fo r  a n individua l  step ;  i t  ca n selec t  a  differen t 

referenc e poin t  fo r  th e implici t  subplan .  Eac h o f  thes e thre e adaptiv e method s ca n b e 

characterize d a s a  proces s o f  abstractio n an d specialization . 

I n som e way s thi s argumen t  i s analogou s t o th e followin g choic e o f  wagers : 

Heads yo u win .  Tail s n o bet . 

Heads yo u win .  T îl s  yo u lose . 

For  habitua l  activite s referenc e poin t  plannin g i s equivalen t  t o th e first  wage r  an d pla n 

instantiatio n i s equivalen t  t o th e secon d wager .  Unde r  th e bes t  o f  circumstance s th e 

referenc e poin t  pla n i s tailor-mad e fo r  a  give n situation ,  an d unde r  th e wors t  o f  condition s 

i t  i s  n o wors e tha n workin g fro m a  genera l  pla n vi a a  proces s o f  pla n instantiation .  Thu s 

i n domain s o f  habitua l  activit y -  tha t  i s  domain s wher e habitua l  activitie s ar e th e rul e 

and no t  th e exceptio n -  gearin g th e planner ,  an d it s representatio n o f  plannin g knowledge , 

toward s referenc e point s ca n b e a  savin g heuristic . 
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Figur e 2 :  Ouerai l  Pla n 
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