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This paper concerns the cognitive 
representatio n o f  event s whic h involv e huma n 
motion. *  I  hav e elsewher e propose d a  schemati c 
structur e fo r  event s whic h involv e onl y th e 
motio n o f  th e body ,  a s i n som e athletic s an d 
danc e (Lasher ,  1981) .  I n thi s pape r  I  woul d 
lik e t o describ e th e relationshi p betwee n th e 
motio n o f  th e bod y an d object s whic h may b e par t 
of  th e event .  Th e eventua l  goa l  i s  t o develo p 
schemati c representation s fo r  al l  type s o f 
event s o f  huma n motion . 

The paper will look at two pairs of event 
units .  Th e firs t  even t  o f  eac h pai r  involve s 
onl y th e motio n o f  th e body ;  th e secon d involve s 
tha t  sam e categor y o f  motio n i n relatio n t o a n 
object .  Certai n aspect s o f  thes e paire d event s 
can b e identifie d withou t  furthe r  analysis .  We 
ar e dealin g wit h onl y on e typ e o f  even t  unit , 
an even t  involvin g voluntar y huma n motion .  Th e 
AGENT o f  th e even t  wil l  alway s b e th e perso n i n 
motion .  Th e ACTIO N wil l  consis t  o f  a  descrip -
tio n o f  tha t  person' s motions . 

Event 1: A person leans, reaches out, 
and bring s th e ar m bac k towar d 
th e body . 

Event 2: A person leans, reaches out, 
pick s u p a  glas s an d bring s 
th e glas s bac k towar d th e 
body . 

Figure 1 provides schematic structures for 
Event s 1  an d 2 .  Even t  1  describe s a  motio n un -
relate d t o an y object .  I t  migh t  b e a  movement 
i n athletic s o r  dance .  Th e ACTIO N consist s o f 
a preparator y motio n an d a  completin g motion . 
Ther e i s experimenta l  evidenc e fo r  th e psycho -
logica l  coherenc e o f  thi s preparatory-complet -
in g structur e i n th e perceptio n o f  event s in -
volvin g huma n motio n (Lasher ,  1981) .  A  psycho -
logicall y coheren t  even t  uni t  consist s o f  a 
small ,  unfixe d numbe r  o f  preparator y motion s 
followe d b y a  completin g motion .  Preparator y 
motion s ten d t o b e relativel y stabl e motions , 
whil e completin g motion s ar e relativel y unstabl e 
motions .  Th e unstabl e completin g motio n i s 
encode d a s th e intentio n o f  th e entir e even t 
unit .  Th e even t  uni t  i s  encode d a s complete d 
when thi s relativel y unstabl e motio n i s finishe d 

and th e perso n ha s returne d t o a  positio n o f 
stabilit y  i n relatio n t o th e ground . 

Each motion, whether preparatory or com-
pleting ,  ca n b e describe d i n term s o f  bot h th e 
change s i n th e huma n bod y itself ,  labele d MOTION 
i n Figur e 1 ,  an d i n term s o f  th e variable s whic h 
influenc e tha t  motion ,  labele d MOTION RELATIONS. 
Ther e ar e a  potentiall y  infinit e numbe r  o f 
motio n relations .  Th e actua l  representatio n o f 
any even t  i n a  rea l  min d wil l  depen d upo n wha t 
variable s ar e attende d t o a t  th e time .  I  hav e 
assumed,  fo r  purpose s o f  illustration ,  tha t  w s 
ar e attendin g t o th e directio n o f  th e lea n an d 
reach ,  whic h i s forward ,  an d t o nothin g else . 

Event 2 adds a visible object to the scene, 
a glass .  We wan t  th e representation s t o accu -
ratel y reflec t  tha t  th e bodil y motion s ar e al -
most  identica l  i n Event s 1  an d 2 ,  ye t  ther e i s 
a crucid l  difference :  a  glas s i s picke d u p i n 
Event  2 .  Th e differenc e i s expresse d i n th e 
representatio n o f  th e COMPLETING MOTION,  whic h 
i s cognitivel y interprete d a s th e intentio n o f 
th e even t  unit .  Th e completin g motio n i s a  mo -
tio n whic h contain s a s on e o f  it s  interna l 
position s tha t  o f  th e finger s closin g i n upo n 
and pressin g agains t  th e glass .  I  hav e arbi -
traril y  use d th e word s reaches-pick s u p t o 
represen t  thi s motion .  Th e fac t  tha t  i n lan -
guag e thes e ar e tw o separat e verb s i s irrele -
van t  t o th e representatio n o f  th e visua l  even t 
unit . 

The MOTION RELATION which most influences 
th e for m o f  thi s completin g motio n i s th e OBJECT, 
th e glass .  Th e verba l  natur e o f  th e representa -
tio n i s agai n no t  relevant .  Holdin g migh t  see m 
t o b e a  separat e motio n becaus e i t  i s  a  ver b 
rathe r  tha n a  preposition .  Fro m th e viewpoin t 
of  th e visua l  event ,  i t  i s  equivalen t  t o a  pre -
position :  i t  i s  a  lin k betwee n th e bodil y mo -
tio n an d som e othe r  spatiall y  represente d var -
iabl e whic h influence s th e for m o f  th e body' s 
motion .  Th e holdin g i s no t  a  separat e motion . 
The bod y return s t o a  stable ,  balance d position , 
wit h th e ar m nea r  th e centra l  axi s o f  th e torso , 
at  th e end s o f  bot h paire d events .  I n Even t  2 , 
however ,  th e bod y return s wit h a  glass . 

Events 1 and 2 were originally paired be-
caus e the y bot h belon g t o a  genera l  categor y o f 
human motio n events ,  reachin g motions .  Laba n ha s 
spoke n o f  suc h abstrac t  categorie s o f  motio n 
(Laban ,  1966) .  We reac h t o pic k somethin g up , 
t o han g somethin g up ,  t o pu t  somethin g down . 
The motio n i n bowlin g an d th e pitc h i n basebal l 
ar e ful l  reachin g motions .  When th e reachin g 
motio n i s extende d t o it s fulles t  withou t  th e 
presenc e o f  a n object ,  an d on e le g i s extende d 
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backward s i n orde r  t o balanc e th e reachin g arm , 
we hav e a n arabesqu e i n ballet . 

An interesting thing about human motion 
event s i s tha t  an y even t  involvin g voluntar y hu -
man motio n ca n b e describe d i n term s o f  AGENT-  • 
ACTION,  withou t  a n OBJECT:  an y ACTIO N whic h ca n 
be performe d i n relatio n t o a n OBJECT ca n als o 
be performe d withou t  th e ObJECT.  Bu t  i n term s 
of  a  descriptio n o f  th e visua l  structure ,  ther e 
i s alway s a  spatia l  directio n involved .  Th e 
perso n reache s upwar d o r  downward ,  towar d th e sk y 
or  towar d th e ground .  I n trainin g fo r  athletic s 
or  dance ,  aspect s o f  th e environmen t  tha t  ar e 
take n fo r  grante d i n ordinar y motio n ar e ofte n 
brough t  t o consciou s attention :  th e athlet e i s 
traine d t o notic e th e relationshi p betwee n th e 
body an d th e ground ,  an d th e bod y an d th e spac e 
aroun d it .  I f  th e spatia l  aspect s o f  th e even t 
ar e considere d i n relatio n t o th e motio n itself , 
thes e spatia l  aspect s ac t  i n th e sam e way s a s a n 
objec t  woul d act :  a s variable s relevan t  t o th e 
intentio n o f  th e motion . 

Because of this similarity between visual 
direction s an d ordinar y object s i n a  scene ,  I 
have represente d the m equivalentl y unde r  th e MO-
TION RELATIONS node .  Th e variabl e i s represent -
ed a s th e end-poin t  o f  th e motio n unde r  th e OB-
JECT node .  Th e LIN K nod e i s require d t o repre -
sent  exactl y ho w th e OBJECT influence s th e MO-
TION.  I n Even t  1 ,  fo r  example ,  th e preparator y 
motio n o f  leanin g actuall y goe s into ,  o r  bodil y 
fills ,  th e forwar d space ;  th e completin g motio n 
of  reachin g goe s toward ,  bu t  no t  into ,  th e for -
ward space .  Of  cours e th e forwar d spac e o f  th e 
preparator y motio n ca n b e a  differen t  physica l 
are a fro m th e forwar d spac e o f  th e completin g 
motion :  spac e i s forwar d o r  backwar d onl y i n 
relatio n t o th e body . 

The addition of an object in the second 
pai r  o f  event s take s u s int o th e interestin g 
proble m o f  representin g causa l  relationship s 
betwee n even t  units . 

Event 3: A dancer steps and leaps. 

Event 4: A basketball player steps 
and take s a  jum p shot . 

Figure 2 shows the visual relationships 
betwee n th e motio n o f  th e person ,  an d th e mo-
tion s o f  th e perso n plu s th e ball ,  i n Event s 
3 an d 4 .  Schemati c representation s o f  thes e 
event s ar e give n i n Figur e 3 . 

Until point 5 (Fig. 2) the visual struc-
tur e o f  Event s 3  an d 4  overlap .  A t  poin t  6 ,  th e 
perso n begin s t o descen d t o th e groun d (Event s 3 

and 4 )  an d th e bal l  continue s t o ris e (poin t  7 ) 
unti l  i t  fall s  a t  poin t  8  (Even t  4  only) .  I n 
bot h Event s 3  an d 4  th e perso n mus t  descen d t o 
th e ground .  Bu t  th e bal l  ha s i t  own ,  independ -
end motio n i n Even t  4 .  We hav e i n Even t  4  tw o 
separat e motio n description s t o dea l  with :  th e 
perso n i n motion ,  whos e structura l  descriptio n 
i s almos t  identica l  t o tha t  o f  Even t  3 ,  an d th e 
objec t  i n motion ,  whic h spatiall y  an d temporall y 
goes throug h it s ow n motion . 

We want our representations to mirror the 
similarit y o f  th e person' s motion s i n Event s 3 
and 4 .  We als o wan t  th e representatio n o f  Even t 
4 t o correspon d t o th e intuitio n tha t  th e basket -
bal l  player' s jum p shot ,  an d th e basketball' s 
descen t  throug h th e hoop ,  ar e part s o f  th e sam e 
event .  We d o no t  wan t  t o b e i n th e positio n o f 
sayin g tha t  Even t  4  i s represente d b y tw o loose -
l y joine d schemati c structures ,  on e representin g 
th e player s motio n an d th e othe r  th e motion s o f 
th e ball .  Thes e consideration s lea d t o schemati c 
structure s whic h ar e ver y simila r  fo r  Event s 3 
and 4 ,  an d i n whic h th e motion s o f  th e bal l  i n 
Event  4  ar e par t  o f  th e highe r  even t  o f  th e 
person' s motions . 

Nevertheless, there is a real difference 
betwee n th e bal l  i n Even t  4  an d th e objec t  i n 
Event  2  (th e glas s whic h i s picke d up) :  th e 
bal l  ha s a  motio n whic h i s spatiall y  an d tempo -
rall y non-co-extensiv e wit h th e motio n o f  th e 
agent .  I n a  basketbal l  game peopl e ten d t o watc h 
th e motio n o f  th e ball ,  an d fo r  many people ,  th e 
even t  end s whe n th e bal l  goe s int o o r  misse s 
th e basket ,  no t  whe n th e playe r  ha s descende d 
agai n t o th e ground .  Attachin g th e bal l  a s a 
MOTION RELATIO N t o th e ACTIO N o f  takin g a  jum p 
shot ,  a s th e glas s i s a  MOTION RELATIO N t o th e 
ACTION o f  reaching/pickin g up ,  capture s onl y 
par t  o f  th e experience . 

In order to represent these relationships I 
have describe d Even t  4  a s a n even t  uni t  contain -
in g a n embedde d even t  uni t  (Figur e 3b) .  A s lon g 
as a n objec t  i s  carried ,  pushed ,  o r  pulle d b y a 
person ,  s o tha t  th e object' s motio n retain s a 
one-to-on e relationshi p wit h thos e o f  th e person , 
th e object' s motio n i s no t  represente d a s a  sep -
arat e uni t  (ie :  th e glas s i n Even t  2) .  When 
th e object' s motio n cease s t o hav e a  one-to-on e 
correspondenc e wit h thos e o f  th e person ,  th e 
object'< = motio n become s represente d a s a  sep -
arat e event .  However ,  th e object' s motio n i n 
thi s cas e i s a  consequenc e o f  th e person's ;  th e 
bal l  goe s int o th e baske t  becaus e th e playe r 
steps ,  jumps ,  an d release s th e bal l  i n a  certai n 
way.  Player s an d coache s ca n ofte n predic t  a t 
th e moment  th e bal l  leave s th e player' s hand s 
whethe r  th e bal l  wil l  hi t  th e basket .  Thi s de -
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Figur e 2 :  Event s 3  an d k 
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pendenc e o f  th e ball' s  motio n upo n th e player' s 
motio n i s capture d b y th e embedde d structure . 

Events 3 and 4 fall into another abstract 
categor y o f  huma n motio n events ,  run-leap .  Thi s 
categor y i s especiall y interestin g becaus e th e 
body defie s gravit y i n a  visuall y dramati c wa y 
at  th e cente r  o f  th e completin g motion .  When w e 
ar e watchin g jus t  a  perso n i n motio n w e normall y 
watc h th e perso n descen d t o th e groun d a t  th e 
end o f  th e leap .  Th e even t  i s full y  complete d 
onl y whe n th e perso n ha s returne d t o a  positio n 
of  stabilit y  o n th e ground . 

But in the case of an embedded event in 
whic h th e objec t  ha s a n independen t  motio n o f 
it s  own ,  th e ey e tend s t o follo w th e motio n o f 
th e objec t  {th e bail ,  fo r  example )  onc e i t 
leave s th e person' s hands .  Th e follow-throug h 
aspec t  o f  th e completin g motio n i s no t  actuall y 
perceived .  Th e dun k sho t  i n basketball ,  however , 
i s  a n interestin g exception .  I n th e dun k shot , 
th e player' s an d th e ball' s  descen t  occu r  to -
gethe r  temporall y an d ar e ver y clos e togethe r 
spatially .  I t  i s  a n interestin g possibilit y 
tha t  th e excitemen t  o f  th e dunk-sho t  fo r  specta -
tor s i s partiall y  du e t o th e synchron y o f  ending s 
of  th e embedde d an d embeddin g even t  unit s 
(Phillipp e Poisson ,  persona l  communication) . 

Our excitement may arise from our ability, 
i n thi s particula r  event ,  t o actuall y se e bot h 
th e playe r  an d th e bal l  retur n t o th e ground . 
Thi s excitemen t  woul d reall y b e a n aestheti c 
kin d o f  excitement :  th e experienc e o f  a  perfec t 
fi t  betwee n th e schemati c cognitiv e structur e 
and th e particula r  manifestatio n o f  tha t  struc -
tur e bein g observed . 
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