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Abstract 

Story  generation can best be viewed as a planning task. We show here UNIVERSE, a program 
tha t  generate s melodram a plo t  outline s usin g hierarchica l  plannin g methods .  Example s ar e 
give n o f  th e progra m creatin g stor y outline s usin g a  se t  o f  character s tha t  i t  als o created .  W e 
indicat e tha t  stor y tellin g i s open-ended ,  doe s no t  hav e t o b e perfect ,  an d evaluatio n criteri a ar e 
unclear ,  an d contras t  th e sor t  o f  plannin g neede d fo r  stor y tellin g wit h othe r  plannin g tasks .  W e 
sugges t  tha t  certai n element s o f  th e method s use d b y UNIVERS E coul d b e usefull y applie d t o 
othe r  tasks . 

1 Introductio n 

The generatto n o f  storie s i s a  challengin g proble m fo r  Artificia l  Intelligenc e technk^ues .  W e hav e 

designe d a  program ,  UNIVERSE,  tha t  create s stor y outline s i n th e domai n o f  interpersona l  melodrama ,  a 

c o m m on for m o f  whfc h i s soa p opera .  W e chos e thi s domai n becaus e i t  revolve s aroun d characte r 

relations ,  rathe r  tha n actton .  I t  altow s u s t o loo k a t  cognitiv e scienc e issue s suc h a s autho r  intention , 

knowledge-stat e assessment ,  characte r  representatio n an d eventuall y a  range  o f  natura l  languag e 

issues ,  i n a  ver y accessibl e domain .  I n thi s regar d w e hav e studie d ho w nan-ativ e theor y wor k suc h a s 

(Barthes ,  1977 ;  Eco ,  1979 )  applie s t o ou r  task .  Th e domai n als o ha s long-ru n potentia l  i n th e area s o f  th e 

educatio n an d interactiv e entertainment . 

With UNIVERSE we view story telling primarily as a planning process, much in the same way that 

(Cohe n an d Pen-ault ,  1979 ;  Appelt ,  1985 )  vie w languag e generatton .  Thi s contrast s with ,  fo r  example . 

makin g direc t  us e o f  stor y grammar s (Rumelhart .  1975 ;  Mandle r  an d Johnson ,  1977 )  t o generat e a  story ^ 

I n thi s pape r  w e wil l  briefl y describ e ho w U N I V E R S E plan s a  stor y outlin e an d the n discus s som e o f  th e 

more interestin g way s i n whk; h thi s sor t  o f  plannin g contrast s wit h plannin g i n mor e traditiona l  A l  setting s 

Furthe r  detail s o f  U N I V E R S E ca n b e foun d i n (Lebowitz ,  1984 ;  Lebowitz ,  1985) . 

We have designed UNIVERSE to create plot outlines - the major events that happen in a story -• 

sinc e w e ar e no t  ye t  read y t o dea l  wit h th e problenn s inheren t  i n diatogue .  Thes e outline s ar e nxic h lik e 

th e summarie s o f  soa p opera s tha t  ofte n appea r  i n newspapers ,  or .  thes e days ,  o n compute r  services . 

EX1 show s a  CompuServe *  summar y fo r  a  televisw n mekxJrama .  Thi s i s typfca l  o f  th e kind s o f  outline s 

tha t  w e hav e U N I V E R S E produce ,  althoug h U N I V E R S E usuall y deal s wit h broade r  event s ove r  a  tonger 

perio d o f  tinne . 

' a serie s o f  project s b y Paul a Lange r  w>d Doro n ShalrrKj n corHribute d grealJ y to  UNIVERSE. 

^See (Black and WHensky. 1979; Matviv and Johnson. 1980) tor further dtscussten of skxy grammars. 
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EX1 -

•"Days of Our Lives-12/26/86"* 

At her wit's end, Kim Ije-gs Shane to use the new ISA taith serum on Emnf)a. They administer 
th e dru g an d star t  questionin g he r  bu t  i t  i s unclea r  a s t o whethe r  Emnri a i s reall y fakin g i t  o r  not . 
Poor  Carri e i s upse t  whe n Roma n leave s fo r  worV .  Sh e i s afrai d tha t  h e won' t  b e comin g back . 
Franki e comfort s he r  an d the y decid e t o watc h th e V C R together .  W h e n Franki e leave s t o ren t 
some movies ,  h e find s he r  gon e whe n h e returns .  H e guesse s tha t  Carri e ra n t o th e par k t o b e 
wit h Roman .  I n th e park ,  th e crimina l  grab s he r  bu t  Franki e bravel y rescue s her .  R o m a n 
assure s Carri e tha t  h e ca n handl e hi s work .  Findin g Kayl a withou t  a n assistan t  a t  th e clink: , 

Patc h offer s t o hel p out .  H e help s sig n th e patient s i n an d keep s thei r  spirit s u p muc h t o 

Kayla' s delight .  Whil e there ,  th e myster y w o m a n keep s watc h o n Patch .  Later ,  Patc h catche s 
her  an d demand s t o kno w wh y sh e i s followin g him . 

We can see from EX1 that interpersonal mekxJrama involves a wkJe range of events and 

characters .  Th e plot s ar e quit e intricat e an d intenvoven ,  playin g of f  o f  th e personalitie s o f  th e characters . 

The plo t  interconnectk)n s o f  EX 1 ar e cleare r  i f  yo u kno w tha t  Kim .  Kayl a an d Roma n ar e siblings .  Shan e 

i s Roman' s ex-partner ,  an d Patc h an d Roma n hav e a  long-standin g feud . 

2 Story telling as planning 

UNIVERSE use s a  hierarchrca l  plannin g algorith m nrujc h lik e tha t  o f  N O A H (Sacerdoti .  1977) .  I t 

knows abou t  a  variet y o f  goal s an d use s pk> t  fragment s t o achiev e them .  Muc h lik e NOAH' s plans ,  o r 

thos e use d fo r  stor y understandin g i n P A M (Wilensky ,  1983) .  th e plo t  fragment s consis t  o f  a  serie s o f 

subgoal s an d hav e associate d wit h the m a  se t  o f  constraints ,  mostl y involvin g th e kind s o f  character s tha t 

can b e use d a s rol e fillers ,  tha t  determin e whe n the y ca n b e used .  Cun-entl y UNIVERS E ha s abou t  6 5 

plo t  fragment s i n it s library ,  som e o f  whic h wil l  b e see n below .  Thi s i s a  larg e enoug h se t  t o convinc e u s 

ol  th e validit y o f  ou r  methods ,  an d generatio n som e interestin g plo t  outlines ,  althoug h clearl y a  muc h 

larg e se t  wouk J b e neede d fo r  a  full-fledge d program . 

The key to UNIVERSE'S planning algorithm is that it does not concentrate on the goals of the 

characters ,  bu t  instea d o n autho r  goals .  I n thi s wa y th e plannin g proces s lead s t o storie s tha t  ar e 

interestin g an d hav e points .  I f  w e simpl y us e characte r  goals ,  the n th e character s wil l  behav e believabi y 

but  probabl y no t  interestingly .  T o illustrat e thi s point ,  UNIVERS E use s on e comnro n goa l  c h u m ,  t o kee p 

apar t  tw o character s wh o ar e i n k>v e (b y puttin g obstacle s i n thei r  way) .  Clearl y thi s i s no t  a  goa l  o f  th e 

characters ,  bu t  i t  lead s t o mor e interestin g storie s tha n simpl y havin g the m liv e happil y eve r  after .  Th e 

use o f  autho r  goal s i s th e ke y distinctto n betwee n UNIVERS E an d Meehan' s TALE-SPI N (Meehan . 

1976 )  whic h i n man y way s wa s th e inspiratio n fo r  ou r  program .  TALE-SPI N woul d simulat e character s 

response s t o goal s i n Aesop' s fable s situatkjns .  MINSTRE L (Turne r  an d Dyer .  1985) .  a  nxr e recen t 

story-tellin g program ,  doe s conside r  autho r  goal s t o a  point ,  bu t  i s  mor e corx:eme d wit h menrwr y issue s 

tha n w e ar e here ,  an d i s stil l  basicall y characte r  oriented . 

In developing UNIVERSE, we rapkjiy came to the concluston that planning wouW be simplified < 

we create d a  set .  o r  universe ,  o f  character s befor e beginnin g t o tel l  storie s (henc e th e nam e o l  th e 

program) .  Th e ratksnal e behin d thi s i s tha t  th e constraint s neede d t o creat e believabl e character s - e g . 

creatin g al l  th e marriage s an d divorce s tha t  ad d "color "  t o th e stor y -  wer e unlik e thos e fo r  th e res t  o f  th e 

story-tellin g process .  UNIVERS E ca n creat e character s fo r  a  pto t  fragmen t  "o n th e fly "  whe n non e o l  th e 
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existing ones are appropriate, but always doing so would decrease the coherence of the story. Each 

characte r  i s represente d b y a  fram e tha t  describe s parents ,  spouses ,  descriptiv e stereotype s (fo r 

coherence )  pas t  historica l  events ,  and ,  nrios t  importantly ,  variou s characte r  trait s an d interpersona l 

relations .  Thes e value s ar e use d a s constraint s o n th e variou s plo t  fragment s tha t  ca n b e applied . 

(Lebowitz ,  1984 )  describe s th e characte r  representatio n an d creatio n proces s i n detail .  Figur e 1  provide s 

Englis h summarie s o f  a  fe w o f  th e character s create d b y U N I V E R S E tha t  wil l  b e use d i n th e example s 

below . 

Fran — a 25-yttar-old, nlctt, abla, bur«aucrat 
Joshu a — Fran ' a huaband ,  a  slaaz y N« w Yor k lawye r  wh o l a aurpr la ingl y nlc a 
Va ler i a — another ,  not -ao-n lca ,  s laax y lawye r 
Loui s — Valer ie ' s prepp i e husban d 

Gera l d — Joshua' s father ,  a  nic e fel low ,  who ,  nonetheless ,  recent l y 
ha d a n af fa i r  wi t h Fra n 

Figur e 1 :  A  partia l  cas t  o f  character s 

Given a set of plot fragments, a set of characters, and a "seed goal", UNIVERSE operates much 

lik e N O A H (whic h turn s ou t  t o b e falrf y simila r  t o TALE-SPI N an d eve n mor e s o t o micro-TALE-SPI N 

(Charnia k e t  al. ,  1980)) .  I t  maintair u a  precedenc e grap h wit h a  partia l  orderin g o f  whic h goal s mus t  b e 

achieve d befor e others .  I t  use s a  leas t  commitment ,  opportunistk :  plannin g algorith m tha t  repeatedly : 

• Selects a goal with no unfuffilled goals that must precede it. 

•  Find s th e relevan t  pto t  fragment s tha t  shouk j  achiev e th e goal ,  aton g wit h possibl e rol e 

bindings . 

•  Pick s on e o f  thes e pk> t  fragments . 

•  Expand s th e selecte d pk3 t  fragment :  thi s ma y include :  1 )  creatin g ne w goals ,  2 )  modifyin g 
interpersona l  relation s and/o r  characte r  traits ,  an d 3 )  generatin g tex t  (whic h i s cun-entl y don e 

fro m simpl e templates) . 

This simple algorithm appears to generate reasonable pk>t outlines even though our plot fragment 

librar y i s stil l  relativel y small .  W e compar e i t  t o mor e traditiona l  plannin g i n Sectio n 3 .  A  fe w poirrt s abou t 

th e algorith m ar e wort h noting .  U N I V E R S E doe s no t  completel y pla n ou t  a  stor y befor e K  generatin g an y 

of  it .  Thi s i s becaus e i t  i s  intende d fo r  open-ende d stor y situation s tha t  ma y hav e n o natura l  ending .  Fo r 

example ,  mos t  o f  th e plo t  fragment s fo r  c h u m hav e a s thei r  fina l  subgoa l  t o c h u m further .  Generatin g a s 

It  goe s leave s U N I V E R S E ope n t o th e proble m o f  runnin g int o blin d alley s wher e i t  ha s alread y generate d 

par t  o f  a  stor y tha t  i t  canno t  complete .  W e discus s thi s furthe r  below ,  bu t  simpl y not e her e tha t  th e 

progra m ca n ofte n re-pla n fro m th e stat e achieve d i n th e blin d alley . 

An important part of the UNIVERSE algorithm is deciding upon the pk>t fragment to choose when 

many wil l  achiev e th e autho r  goal .  Sinc e w e believ e i n th e necessit y o f  a  larg e pto t  fragmen t  database . 

thi s i s a  ver y rea l  issue .  Indexin g allow s U N I V E R S E t o easil y fin d th e relevan t  fragments ,  bu t  w e stil l 

nee d a  wa y t o selec t  one .  Fo r  th e moment ,  UN IVERS E use s tw o selectio n criteria .  Firs t  i t  check s fo r  pto i 

fragment s tha t  wil l  achiev e othe r  ope n goal s i n th e precedenc e graph .  Thi s method ,  whfc h wil l  b e 

illustrate d below ,  lead s t o nic e connection s amon g variou s plo t  threads .  Th e secon d criterio n i s t o us e 

interes t  value s associate d wit h eac h fragment .  W e fee l  tha t  thes e interes t  level s shouk J actuall y als o 

depen d o n th e character s involve d (Lebowitz ,  1981) .  I f  ther e ar e stil l  multipl e possibl e fragments . 

U N I V E R SE select s on e randomly . 

236 



Lebowitz :  Plannin g Storie s 

Figure 2, which shows a fairly mundane beginning to a plot outline planned by UNIVERSE using 

character s tha t  i t  created ,  wil l  b e use d t o illustrat e th e algorithm .  Line s precede d b y " > » "  ar e th e plo t 

outlin e output . 

* (tall ' (((chum JOSHUA rJUM))) 

working on goal — CHURN JOSHUA rRAM 
Savara l  possibl a plan a wit h aqua l  goa l  affae t 
LOVERS-riGH T HIM/rRA M HIR/JOSHU A 
LOVERS-FIGHT HIM/JOSHU A HZR/FRA M 
JOB-PROBLEM PI/FRA N P2/J0SHU A JOB/BURIAUCRAT 
JOB-PROBLEM Pl/JOSHU A P2/rRA M JOB/SLKAZY-LANYX R 
PREGNANT-AFFAIR WOMAN/FRAN HUSBAND/JOSHUA 
ACCIDENT-BREAKUP PI/FRA N P2/J0SHU A 
STEAL-CHIL D HUSBAND/JOSHUA HKR/FRA N 
COLLEAGUE-AFFAIR WIFB/FRA N HUSBAND/JOSHUA 
AVALANCHE-ACCIDENT HIM/FRA N HER/JOSHUA 
AVALANCHE-ACCIDENT HIM/JOSHU A HER/FRA N 

— pickin g on a 
~ usin g pla n LOVERS-FIGH T HIM/FRA N HER/JOSHUA 

working on goal — DO-FIGHT JOSHUA FRAN 
Severa l  possibl a plan s wit h aqua l  goa l  effec t 
PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJECT/IN-LAN S 
PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJECT/MONEY 
PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJECT/SECR2TS 
PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJECT/FLIRTIN G 
PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJECT/KID S 

— pickin g on e 
— usin g pla n PERSONAL-FIGHT A/JOSHU A B/FRA N SUBJZCT/MONZY 

>» JOSHUA and FRAN fight about: MONEY 
workin g o n goa l  ~  DUMP-LOVER JOSHUA FRA N 

— usin g pla n BREAK-UP DUMPER/JOSHUA DOMPED/FRAN 

>» JOSHUA tells FRAN he doesn't love her 

working on goal — CHURN FRAN JOSHUA 
Severa l  possibl e plan s wit h equa l  goa l  effec t 
LOVERS-FIGHT HIM/JOSHU A HZR/FRA N 
JOB-PROBLEM Pl/JOSHU A P2/FRA N JOB/SLEAZY-LANYX R 
JOB-PROBLEM PI/FRA N P2/J0SHU A JOB/BUREAUCRAT 
PREGNANT-AFFAIR NOMAN/FRAN HUSBAND/JOSHUA 
ACCIDENT-BREAKUP PI/FRA N P2/J0SHU A 
STEAL-CHIL D HUSBAND/JOSHUA HSR/FRA N 
COLLEAGUE-AFFAIR NIFE/FRA N HUSBAND/JOSHUA 
AVALANCHE-ACCIDENT HIM/JOSHU A HER/FRA N 
AVALANCHE-ACCIDENT HIM/FRA N HZR/JOSHUA 

— pickin g on e 
Multipl e deferre d fille r  — pickin g on e 

~ usin g pla n COLLEAGUE-AFFAIR NIFS/FRA N HUSBAND/JOSHUA COLLEAGUE/JACK 

[and the story continues with the protagonists living unhappily ever after*] 

Figure 2: The beginning of a UNIVERSE plot outline 
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The first action shown in Figure 2 is UNIVERSE, given the goal of churning two characters, Joshua 

and Fran ,  collectin g al l  o f  th e plo t  fragment s tha t  migh t  satisf y tha t  goal ,  filterin g ou t  thos e wit h constraint s 

tha t  ar e no t  me t  b y Joshu a an d Fran .  Sinc e th e c h u m autho r  goa l  ha s bee n on e o f  ou r  prim e examples , 

ther e ar e a  numbe r  o f  possibilities .  Fo r  eac h goal ,  U N I V E R S E collect s al l  th e possibl e rol e binding s s o 

tha t  i t  ca n sensibl y selec t  anrwn g them. ^  Afte r  selectin g th e lover s figh t  fragment ,  essentiall y  a t  random , 

sinc e ther e ar e n o othe r  goal s an d al l  th e fragment s hav e th e sam e interes t  value ,  U N I V E R S E expand s 

it s subgoals .  Fo r  on e o f  these ,  th e figh t  itself ,  w e ca n se e tha t  U N I V E R S E considere d a  numbe r  o f 

possibl e figh t  topics .  Th e topic s ar e generate d fro m knowledg e o f  th e character s involve d an d s o woul d 

be differen t  fo r  differen t  characters . 

After UNIVERSE finishes with the lovers fight, it decides to chum the relationship further. The 

selectio n o f  th e colleagu e affai r  fragmen t  illustrate s a n importan t  point .  Afte r  it s selection ,  UNIVERS E ha s 

t o fil l  mor e roles .  W e discovere d tha t  ther e wer e to o man y combination s t o allo w U N I V E R S E t o expan d 

out  al l  possibilitie s fo r  th e variou s mino r  character s i n al l  th e relevan t  fragment s i n orde r  t o pic k th e best . 

So,  instead ,  eac h pto t  fragmen t  ha s kjentlfie d th e role s tha t  w e ar e sur e i t  ca n fil l  wit h somebod y (b y 

creatin g a  ne w characte r  i f  nee d be )  an d ar e probabl y no t  relevan t  t o th e autho r  goal s o f  th e pk>t ,  an d 

henc e ar e no t  likel y t o b e relevan t  t o pk̂ kin g th e bes t  fragmen t  t o use .  Th e fillin g o f  thes e role s i s 

deferre d unti l  afte r  a  fragmen t  i s chosen ,  a  techniqu e tha t  migh t  b e appicabl e t o othe r  plannin g situations . 

Figure 3 shows a second example outline that illustrates how extra goals affect the opportunists 

plannin g o f  UNIVERSE.  Here ,  a s wel l  a s seedin g UNIVERS E wit h a  c h u m goal ,  w e hav e als o aske d i t  t o 

get  Joshu a together  wit h Valerie .  Thi s goal ,  whil e give n th e progra m here ,  couk j  equall y wel l  hav e com e 

fro m it s ow n pursui t  o f  othe r  goals .  Th e notabl e poin t  i s tha t  now ,  whe n lookin g fo r  a  fragnwn t  fo r  chum ,  i t 

select s accident-breakup ,  th e onl y on e tha t  guarantee s tha t  th e m a n wil l  ge t  togethe r  wit h a  desire d 

person ,  give n appropriat e bindings .  W e sho w th e outlin e a s fa r  a s wher e U N I V E R S E begin s t o pla n th e 

ne w relatk)nshi p whk: h will ,  i n th e lon g run .  creat e interes t  b y makin g Joshu a unavailabl e shouk j  Fra n ge t 

better .  Opportunisti c planning ,  doe s a n excellen t  jo b i n pullin g stor y strand s together .  Th e abilit y  t o 

satisf y severa l  goal s wit h on e pla n seem s t o b e a  hallmar k o f  cleve r  mekxJrama . 

3 Stor y p lann in g v e r s u s actio n p lann in g 

The plannin g o f  storie s don e b y UNIVERS E share s muc h wit h othe r  sort s o f  A l  plannin g method s 

As mentione d above ,  th e algorith m i s ver y simila r  t o variou s hierarchica l  planner s i n it s us e o f  goal s an d 

plan s (an d couk J probabl y b e n^ad e mor e simila r  t o goo d effect) ,  hlowever ,  i t  i s  interestin g t o contras t 

bot h th e tas k an d th e metho d wit h standar d A l  acto n planning .  W e wil l  als o indk:at e ho w i t  ma y b e 

advantageou s t o appl y man y aspect s o f  stor y plannin g t o nnor e standar d actio n planning . 

The key points that we see in the planning of stories, each of whk:h we will discuss betow, are; 

• You can "say as you go": it is neither necessary nor possible to fully plan out a story before 

t}eginnin g t o tel l  it . 

•  T h e pla n d o e s no t  h a v e t o b e perfect:  peopl e wil l  accep t  o d d combination s (arx J irxjee d fil l  i n 
motivation) . 

^ m e o f  th e rol e name s ar e a  bi t  decep«ly » fo r  example ,  tti e hi m an d ha r  role a o < th e lover t  flfl^  P*o < fragment  ar e adui^ r 
genderless ,  whic h i s wh y UNIVERS E trie s twi h tkndknqt . 
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* (tail ' {((churn JOSHUA FRAN)) ((tog«th«r JOSHUA VALERIE)))) 

working on goal — CHURN JOSHUA FRAN 
~ usin g p la n A C d D E N T - B R E A K UP Pi/FRA N P2/JOSHU A THIRD-PARTY/VALBRI E 

working on goal — DO-DISABLE FRAN 
— usin g p la n DISABL E PERSON/FRAN 

>» FRAN has a spinal injury and is paralyzed 

>» FRAN doesn't want to ruin JOSHUA'S lifa 

>» FRAN pratands to blama JOSHUA for har malady 

working on goal — DUMP-LOVER FRAN JOSHUA 
~ usin g pla n BREAK-U P DUMPER/FRAN DUMPED/JOSHUA 

>» FRAN tails JOSHUA sha doasn't lova him 

working on goal — TOGETHER JOSHUA VALERIE 

[again, tha story continues unhappily tor almost all concerned] 

Figur e 3 :  A  multi-goa l  stor y 

•  Selectin g th e plo t  (plan )  t o us e i s important ;  heuristic s tha t  conside r  factor s othe r  tha n goa l 
satisfactio n mus t  b e used . 

•  Unlik e mos t  actio n domains ,  eac h rol e fille r  (character )  i s  different ,  an d the y canno t  b e use d 

interchangeably . 

Many forms of stories, including soap opera and some children's stories, have no real end. As a 

result ,  w e clearl y canno t  pla n suc h storie s i n thei r  entiret y befor e generatin g an y o f  th e story .  A t  th e 

moment.  UNIVERS E probabl y goe s to o fa r  i n simpl y generatin g tex t  tha t  apfjear s t o lea d t o th e goal . 

ofte n gettin g int o bind s tha t  i t  canno t  resolve .  O n th e othe r  hand ,  a s w e wil l  mentio n below ,  thi s i s  no t  tha t 

crucia l  fo r  a  story .  I n examinin g televisio n serials ,  on e ca n frequentl y se e situation s wher e th e writer s 

hav e clearl y heade d dow n blin d alley s o f  thi s kind .  A n importan t  futur e researc h topi c wil l  t> e t o determin e 

jus t  ho w fa r  on e shouk j  pla n a  stor y - -  shor t  o f  guaranteein g goa l  satisfactkjn ,  whic h i s no t  practica l  - -

befor e actuall y generatin g an y o f  it . 

We feel that more planning situatk^ns would be appropriate for an "execute as you go" paradigm 

tha n ar e currentl y approache d tha t  way .  Fo r  example ,  i f  w e ar e devek)pin g a  progra m t o pla n a  serie s o l 

financia l  investnients ,  w e ma y wan t  i t  t o star t  an d mak e som e o f  th e nrtove s befor e waitin g t o pla n 

everything .  Sinc e muc h o f  th e pla n i s likel y t o b e dependen t  o n wha t  happen s a t  th e beginning ,  ther e i s 

no rea l  poin t  i n plannin g al l  th e wa y t o th e end .  Admittedly ,  don e nrx)r e completel y tha n b y UNIVERS E 

thi s sor t  o f  plannin g i s quit e complicated .  A t  a  minimum ,  i t  involve s decklin g whe n you'v e planne d 

enough ,  feedbac k fro m execution ,  an d re-planning ,  bu t  shouk l  b e wel l  worttiwhile . 

One factor that makes "say as you go" partcularty feasible for story telling is that story outlines do 

not  hav e t o b e perfect .  The y ca n g o int o blirx j  alley s an d backtrac k i n unusua l  way s an d stil l  b e accepte d 

by readers .  Thi s i s tru e fo r  a t  leas t  tw o reasons .  Obvnusly ,  ther e i s n o suc h thin g a s a  sir)gl e bes t  stor y 

As k)n g a s a  stor y i s coheren t  an d doe s no t  blatantl y volat e njle s o f  th e worid .  the n i t  is ,  i n som e sense . 

acceptable .  Indeed ,  i t  i s  unlikel y tha t  a t  presen t  a  progra m couk J detec t  fin e difference s i n stor y qualit y 

A secondar y reaso n fo r  th e lac k o f  nee d t o kx5 k fo r  th e bes t  stor y i s tha t  ou r  huma n reader s wil l  ofte n fil l  m 

239 



Lebowitz :  Plannin g Storie s 

details that the program may not have had in mind (Schank and Abelson, 1977). Again, many domains 

beyon d stor y tellin g als o d o no t  nee d optima l  plans .  Fo r  example ,  a  progra m designe d t o com e u p wit h 

recipe s shoul d no t  tr y t o evaluat e mino r  difference s i n quality . 

The next interesting point regarding story plannirig is that for many author goals there are typically 

a sizabl e numbe r  o f  differen t  plo t  fragment s tha t  wil l  achiev e them ,  no t  jus t  on e o r  two .  Further ,  w e hav e 

see n tha t  th e progra m ofte n canno t  reall y evaluat e th e storie s tha t  resul t  fro m differen t  choices . 

Nonetheless ,  i t  i s  clea r  tha t  som e decision s wil l  wor k ou t  bette r  tha n others .  A s a  result ,  i t  i s  necessar y 

tha t  U N I V E R S E pa y considerabl e attentio n t o whic h pk> t  fragmen t  t o select ,  eve n amon g thos e tha t  al l 

achiev e th e autho r  goal .  I n particular ,  i t  i s  necessar y tha t  th e progra m us e heuristic s tha t  oonskje r  factor s 

othe r  tha n simpl e goa l  satisfaction .  W e fee l  tha t  kK;a l  factor s suc h a s interes t  level s an d pattern s o f 

characte r  involvemen t  can ,  aton g wit h th e opportunisti c plannin g tha t  w e hav e described ,  lea d t o intricat e 

and interestin g pk) t  stmcture . 

The final area of interest involving planning stories is that, unlike most action domains, every 

characte r  i n a  fictiona l  univers e i s different .  I n nx}s t  actio n domain s tha t  hav e bee n studied ,  whil e ther e 

may b e a  numbe r  o f  object s i n th e worid ,  the y ten d t o fal l  int o a  fe w smal l  classe s (e.g. ,  rectangula r 

blocks )  tha t  ca n b e treate d identicall y b y operators .  I n stor y telling ,  though ,  w e hav e t o b e carefu l  t o 

make sur e tha t  th e rol e filler s (characters )  use d b y a  pla n ar e appropriat e i n orde r  t o retai n believablility . 

Of  course ,  w e als o hav e th e optio n o f  creatin g ne w character s ou t  o f  nowher e whic h i s m t  ope n t o othe r 

form s o f  planning .  Whil e th e diversit y o f  rol e filler s doe s no t  appl y t o mos t  donriains ,  i t  nna y b e relevan t  i n 

situation s wher e w e ar e tryin g t o understan d storie s involvin g peopl e o r  huma n actions . 

4 Conclusion 

Stor y tellin g i s a  fom n o f  generatio n tha t  involve s a  numbe r  o f  quit e interestin g A l  problems . 

Plannin g i n temn s o f  autho r  goal s definitel y seem s t o b e th e wa y t o thin k abou t  stor y telling ,  rathe r  tha n 

any for m o f  stor y grammar .  W e fee l  tha t  th e kin d o f  plannin g don e fo r  stor y tellin g reflect s wha t  peopl e d o 

i n man y differen t  plannin g situation s (no t  jus t  stories )  an d couk j  b e profitabi y applie d t o A l  system s 

dealin g wit h plannin g problems .  I n th e future ,  w e pla n t o expan d th e basicall y simpl e n^thod s o f 

U N I V E R SE t o mak e us e o f  mor e comple x plannin g method s t o ge t  furthe r  intricac y int o ou r  pk> t  outlines . 

including ,  periiaps ,  case-base d plannin g o f  th e sor t  describe d i n (Kokxlner ,  Simpso n an d Sycara -

Cyranski ,  1985 ;  Hammond.  1986) .  o r  themati c issue s suc h a s thos e considere d b y (Turne r  an d Dyer . 

1985) . 
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Intelligenc e {fîi .  28 4 -  290) ,  Lo s Angeles :  Morga n Kaufmann . 

Lebowitz, M. (1981). Cancelled due to lack of interest. Proceedings of the Seventh International Joint 
Conferenc e o n Artificia l  Intelligenc e (pp .  13-15) ,  Vancouver ,  Canada :  Morga n Kaufmann . 

Lebowitz, M. (1984). Creating characters in a story-telling universe. Poetics, 13, 171 -194. 

Lebowitz. M. (1985). Story-telling as planning and learning. Poetics, 14, 483 - 502. 

Mandler, J. M. and Johnson, N. S. (1977). Remembrance of things parsed: Story structure and recall. 
Cognitiv e Psychology ,  9,11 1 -191 . 

Mandler, J. M. and Johnson, N. S. (1980). On throwing out the baby with the bathwater: A reply to Black 
and Wilensky' s evaluatkj n o f  stor y grammars .  Cognitiv e Science ,  4 ,  30 5 -  312 . 

Meehan, J. R. (1976). The metanovel: Wnting stories by computer (Tech. Rep. No. 74). Yale University 
Departmen t  o f  Compute r  Science . 

Rumelhart, D. E. (1975). Notes on a schema for stories. In D. Bobrow and A. Collins, (Ed.), 
Representatio n an d Understanding :  Studie s i n Cognitiv e Scienc e Ne w Yort< :  Academ e Press . 

Sacerdoti, E. (1977). A Stmcture for Plans and Behavior. Amsterdam: Elsevier North-Holland. 

241 



Lebowitz :  Plannin g Storie s 

Schank, R. C. and Abelson, R. P. (1977). Scripts. Plans. Goals and Understanding. Hillsdale, New 
Jersey :  Lawrenc e Eribau m Associates . 

Turner.  S. R and Dyer. M. G. (1985). Thematic knowledge, episodto memory and anatogy in MINSTREL. 
a stor y inventto n system .  Proceeding s o f  th e Sevent h Annua l  Conferenc e o f  th e Cognitiv e Scienc e 
Soc/ef y (pp .  37 1 -  375) ,  In/ine .  CA . 

Wilensky, R. (1983). Planning and Understanding. Reading, MA: Addison-Wesley. 

242 


	cogsci_1987_234-242



