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A NEW TECHNOLOGY FOR THS '70's AND BEYOND

ECOLOGY TOOL & TOY has evolved from a group 
which began in 196? to explore a great diversity of avenues 
by which the available technologies might be brought to bear 
upon the problem of creating truly responsive, courteous en­
vironments. We had at our disposal from the outset sufficient 
funding to place In our hands the most sophisticated tools and 
materials we might wish to try, and a time limit was set, at 
the end of which the results should be able to support them­
selves .

That time ran out in late 1969 and by then we knew we 
had pushed forward into a territory more incredibly valuable 
than we had hoped to attain. We found ourselves to be the 
authors of a set of concepts and approaches to the realization 
of tools, toys, structures, environments, furniture, clothing, 
and containers that was so entirely new that we did not even 
have at our command a language adequate to describe them.

The 
best luck we have had in communicating these ideas has resul­
ted from our occasional opportunities to give someone else the 
experience of Interacting with our environment and of laying 
hands on to the crude prototypes we have been able to put to­
gether, and then to have him tell us about his experience. 
Once he is fully Into the self-referent process of teaching, 
he suddenly grasps the central core of our purpose.

Initially we played the games that so many other people 
have played and which so many are still playing. We knew we 
wanted our environments to be interactive with us and we made 
the mistake of thinking that "environment* consisted of things 
one could see or hear, point to, and name. The correction of 
our mistake was not simply the substitution of other senses 
for sight and hearing, but was rather a move toward a more 
fundamental understanding of the processes of perception.

A. We learned that perceptual experience Is not acquired 
"through the senses" by a passive observeri he must be 
Involved as a participant.

B. We learned that his participation must be more than sym­
bolic, and It must involve him in a way more directly rela­
ted to the experience itself than the pushing of buttons or 
the reading of words or the learning of ritual can ever in­
volve him. Stated very simply* the environment must push 
back at him at least in the same way in which he pushes on it.
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C. We le a r n e d  t h a t  th e  k in d s  o f  p a r t i c i p a t i o n  t h a t  p e o p le 
e n jo y  th e  m ost a r e  n o t  a c t s  o f  c o n s c io u s  w i l l  In  w hich  one 
a t t e n d s  to  th e  d e t a i l s  s e q u e n t i a l l y .  R a th e r ,  one s e t s  i n t o 
m o tio n  a  c o n t i n u a l l y  e v o lv in g  s tre a m  o f  e x p lo r a to r y  i n t e r ­
a c t i o n s  w ith  an e v e n t f u l  e n v iro n m e n t and th e n  " o b s e rv e s " 
th e  b e h a v io r  w hich r e s u l t s ,  th e re u p o n  to  form  th e  p e rc e p t* 
T hu s, p e r c e p t io n  i s  a  t r u l y  s e l f - r e f e r e n t  p r o c e s s .

D. We le a r n e d  t h a t  w hat o u r d a i l y  e n v iro n m e n ts  la c k  th e 
m ost s e r i o u s l y  i s  p l a y f u l n e s s . In  o r d e r  to  a f f o r d  them 
t h i s  q u a l i t y ,  th e y  m ust be made s u f f i c i e n t l y  s e l f - o r g a n i z i n g 
to  have b e h a v io r s  o f  t h e i r  own w hich a r e  s e n s i t i v e  to  y o u r 
I n t e r a c t i o n  w ith  them a s  i f  you w ere e n v iro n m e n t to  them .

. . . . . . . . . b u t  p la y f u ln e s s  in v o lv e s  much m o r e . . . .............

The flow  o f  I n t e r a c t i o n s  m ust p r e s e n t  you w ith  o c c a s io n a l  u n e x ­
p e c te d  s h i f t s  o f  c o n te x t :  c h a n g e s , t h a t  I s ,  In  th e  ways 
you a re  a llo w ed  to  engage and e x p lo re  them .

Some b e h a v io r  m ust o r i g i n a t e  In  th e  p l a y f u l  o rg a n ism  and some 
m ust a r i s e  from  yo u r I n t e r a c t i o n  w ith  each  o t h e r .  I f  a l l 
o f  I t  comes from you , th e  o rg a n ism  I s  d e a d ; i f  a l l  o f  I t 
I s  Imposed upon you, th e  s e n se  o f  b e in g  programmed by th e 
en v iro n m en t becomes u n b e a r a b le .

The i n t e r a c t i o n s  o f  i n t e r e s t  a r e  to  be found In  many t im e ­
fra m e s , and In  a  v a r i e t y  o f  s i z e - g r a i n s .  C o n te x tu a l 
s h i f t s  may o c c u r w i th in  o r  a c r o s s  th e s e  c a t e g o r i e s .  In 
th e  s im p le s t  o f  th e  sy stem s we have p la y e d  w ith ,  l o c a l 
r e s p o n s iv e  co m p u ta tio n  w i th in  th e  sy stem  subcom ponents 
and betw een n e a r  n e ig h b o rs  I s  s u f f i c i e n t ;  when th e  r e f e r ­
e n t  o f  th e  p la y  i s  n o t  th e  Im m ediate exchange  be tw een  th e 
p la y e r s  ( e . g . ,  m other and I n f a n t  a r e  in v o lv e d  in  an im­
m ed ia te  I n t e r a c t i o n ;  w h ile  te n n i s  p la y e r s  a r e  r e l a t i n g  to 
a  g o a l more d i s t a n t  in  tim e and sy m bo lic  In  form ) th e n 
th e  a r t i f i c i a l  o rgan ism  r e q u i r e s  more com plex c o n t r o l  s y s ­
tem s to  i n t e g r a t e  th e  b e h a v io r  o f  th e  w hole .

T here  a p p e a rs  to  be no u p p e r bound on th e  c o m p le x ity  o f  p la y  o f 
w hich a  human p a r t i c i p a n t  i s  c a p a b le .  A low er l i m i t  ( f o r 
p la y  even  to  e x i s t )  seems to  be th e  In v o lv em en t e i t h e r  o f 
two se n se  m o d a l i t ie s  and one "m otor" p r o c e s s ,  o r  two m o to r 
and one s e n s e . In  e i t h e r  c a s e ,  th e  lo n e  e lem en t m ust be 
a f f e c t e d  d i r e c t l y  by one o f  th e  o th e r  tw o. In  any c a s e , 
we do n o t t r y  to  ap p ro ach  t h i s  low er bound.

There m ust be a random e lem en t to  th e  p la y  so t h a t  new com bina­
t io n s  w i l l  e v e n tu a l ly  be e x p lo re d  and a  v i r t u a l l y  i n f i n i t e 
r e c o n te x t in g  o f  o n e 's  In fo rm a l s k i l l s  becomes p o s s i b l e . 
The p u rp o s iv e  n a tu re  o f  th e  p la y  In  th e  lo n g e r  t im e ­
fram es a r i s e s  from a  b ia s s in g  o f  th e  s t a t i s t i c s  o f  t h a t 
^ n d ° “ n ess  and from g ra d u a l and accu m u la ted  ch an g es  o f 
t h a t  b ia s  ——-  a s im p le  form o f  l e a r n in g .

H° " ' ” r i n
r ^ ? T S % ?  I t3 ® ir  s e rv e s  to  a a r l m . .  a B b ig u l ty  a n d 

J L  1  ^ l  !  t h !  o p p o r tu n i ty  f o r  th e  p a r t i c i p a n t  to  e x p lo r e 
t h .  c o n te x t ,  o f  p l a y .  B u ch  o f  t h .  .S e rg y  o f  p la y  ^ a t
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f a l l  I n to  th e  s in k  o f  r e d u n d a n t  p a t t e r n  o r  m e lo d y , b u t 
n o t  so  much a s  to  become h a b i t u a l .  M ost o f  t h e  " e n t e r ­
ta in m e n t"  a v a i l a b l e  In  o u r  d a l l y  w o rld  I s  e i t h e r  so  r e ­
d u n d a n t a s  to  p ro d u c e  boredom , o r  so  random  a s  t o  p r o ­
d u c e  a n x i e t y .  " C o u rte o u s"  and p l a y f u l  e n v iro n m e n ts  move 
s o f t l y  o v e r  a  w ide ra n g e  b u t  s t a y  w e ll  w i th in  th o s e  b o u n d s .

P la y f u l  e n v iro n m e n ts  m ust a lw ay s  o f f e r  th e  c o u r t e s y  o f  a l lo w in g 
p la y  to  s u b s id e  f o r  a  tim e  when I t  i s  a p p a r e n t  t h a t  th e 
o th e r  p l a y e r ( s )  a r e  d i s e n g a g in g .  T h is  I s  n o t  to  s a y  t h a t 
th e  e n v iro n m e n t sh o u ld  "go d e a d " ,  b u t  r a t h e r  t h a t  th e 
s o u rc e s  o f  I t s  b e h a v io r  sh o u ld  become I n t e r n a l i z e d  f o r  a 
tim e  and th e  ou tw ard  e v id e n c e  sh o u ld  be  rh y th m ic  and som e­
w hat i n s e n s i t i v e  to  ch an g es  Im posed upon I t s  e x t e r i o r .

At th e  o p p o s i te  e x tre m e , o c c a s io n a l  " h y s t e r i c a l "  b e h a v io r  on th e 
p a r t  o f  th e  en v iro n m en t i s  p e r m is s ib le  and i s  in  f a c t  a d ­
v a n ta g e o u s  when th e  c o m p le x ity  o f  i t s  e n v iro n m e n t (y o u , 
how ever many you a r e )  has changed  enough to  im ply  t h a t  th e 
game in  p ro c e s s  i s  o b s o le t e .

T here  a r e  o th e r  a s p e c ts  to  p l a y f u ln e s s ,  b u t  th e y  become 
more c o m p lic a te d . In  any e v e n t ,  th e  l a t t e r  k in d s  o f  c o n te x tu a l 
s e n s i t i v i t y  m entioned  above a r e  o n ly  f e a s i b l e  when th e  e n v ir o n ­
ment i s  under th e  o rg a n iz in g  c o n t r o l  o f  a com plex d a t a - p r o c e s s o r . 
S t a t e - o f - t h e - a r t  com puters can  be programmed to  p ro v id e  th e  n e c e s ­
s a r y  c o m p le x it ie s  o f  r e l a t i o n s h i p ,  b u t  o u r s t a t e - o f - t h e - a r t  p e r i ­
p h e ra ls  a r e  n o t a d e q u a te  to  a d a p t  su ch  co m p u te rs  to  th e  p u rp o se 
w ith in  th e  n e x t y e a r  o r  tw o. S u f f i c i e n t  c o m p le x ity  o f  b e h a v io r 
may be ach ie v e d  th ro u g h  a d e q u a te  p r o v is io n  f o r  s t r u c t u r a l ,  l o c a l , 
and p ro x im al co m p u ta tio n s  f o r  e n v iro n m en ts  to  e n t h r a l l  anyone 
w ith  an a p p e t i t e  f o r  p a r t i c i p a t i o n ,  b u t who has n e i t h e r  th e  tim e 
no r th e  s u s ta in e d  p r iv a c y  to  d e v e lo p  com m ensurate s k i l l  o f  h i s  own. 
L et us r e tu r n  to  o u r s t o r y .

E. We le a rn e d  t h a t  in  o rd e r  to  in v o lv e  p e o p le  f u l l y  we had to 
make t h e i r  " la r g e  m uscle" b e h a v io rs  m e a n in g fu l. T h a t I s i  to 
com m unicate w ith  th e  whole man you m ust l i t e r a l l y  e l i c i t 
re s p o n s iv e n e s s  from h is  whole body. T h is  ta s k  in  tu r n  r e q u i r e s 
t h a t  he d is c o v e r  th e  re le v a n c e  o f  w hole-body movements by 
moving In  an env ironm ent which changes in  some way t h a t  i s  c o r ­
r e l a t e d  w ith  and d i r e c t l y  re s p o n s iv e  to  th o s e  m ovem ents. I t  i s 
n o t enough t h a t  some l i g h t s  f l a s h  when h is  f e e t  s t e p  In  s w itc h e s 
a s  he w a lk s. In  a d d i t io n ,  som eth ing  must r e a c t  p h y s ic a l ly  back 
upon h is  fo o t  o r l e g .  B e t te r  s t i l l ,  l e t  him push a g a i n s t  a  w a ll 
t h a t  may e i t h e r  push back o r move w ith  hlm» l e t  him w alk upon a 
s u r f a c e  t h a t  heaves up around h lm t l e t  him l i e  on a  bed o r  s i t 
upon a c h a i r  th a t  I n t e r a c t s  com plex lv  in  to u ch  and movement w ith 
h i s  changes o f  p o s tu re  and w ith  th e  r a t e  o f  change o f 
th o s e  ch an g es .

F. We le a rn e d  above a l l  e l s e  t h a t  i t  i s  u n n e c e s sa ry  to  make 
» ™ ^ S H e : e n t p5 l r

n
e C t ! j  U P ° n  t h e  Pa r ^ l P a n ts  w i th in  th e  e n v l- 

ronm ent ( i . e . ,  B ig B ro th e r  sh o u ld  n o t w atch , f o r  he w i l l  be 
h im s e l f ) 0  d ??} p h e r  h l s  o b s e r v a t io n s « r a t h e r ,  he sh o u ld  e n jo y 

®l f , \  A H  “ “asu rem en ts  a r e  f o r  s e l f - r e f e r e n t  u se  o n ly  in 
th e  o rg a n iz a t io n  o f  th e  re s p o n s iv e n e s s  t h a t  I s  to  be p r e s e n te d .
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In  th e  p ro c e s s  o f  a c q u i r in g  th e s e  u n d e r s ta n d in g s ,  we w i l l 
a d m it , we fum bled a lo n g  f o r  a w h ile  in  th e  n o w -fa m il ia r  m anner 
o f  o th e r  e n t r e p r e n e u r s .  We made l ig h t- s h o w s  and t o r e  them down, 
we t r i e d  c o m p u te r -a id in g  our v id e o ta p in g  p ro c e s s e s !  we t r i e d  simu 
l a t i o n s  o f t h i s  and t h a t i  and we t r i e d  ex trem es o f p e r c e p tu a l 
o v e rlo a d  o r o f  p e rc e p tu a l  d e p r iv a t i o n .  The o n ly  e lem en ts  o f  o u r 
en d eav o rs  t h a t  were s a t i s f y i n g  o r  showed any p rom ise  were th o se 
which resp o n d ed  in  th e  m anners enum erated  above - — and th e  m ost 
d e l i g h t f u l  o f th e s e  were " s o f t "  n o t  o n ly  in  t h e i r  re s p o n s iv e n e s s 
to  change b u t  a l s o  s o f t  to  th e  to u c h , m olding  th em se lv e s  in  an 
i n t e r e s t i n g  way to  th e  body member im p ing ing  upon them . Our tim e 
and funds were more th an  h a l f  gone when we began to  re c o g n iz e  th e 
v a lu e  o f  our new -found to o ls  and to y s  and we tu rn ed  to  an i n t e n ­
s iv e  e f f o r t  to  e la b o r a te  upon what we were l e a r n in g .  When th e 
c lo c k  ra n  o u t we d isc o v e re d  t h a t  we had p ro g re s se d  so f a r  In to  a 
c o m p le te ly  new t e r r i t o r y  - — new, t h a t  I s ,  to  th e  tech n o lo g y  o f 
th e  a r t i f i c i a l ,  b u t f a m i l i a r  to  th e  p h y s io lo g is t s  among us - - - 
t h a t  we were w ith o u t an ad eq u a te  language  w ith  which to  r e l a t e 
our p ro d u c t to  th e  in d u s t r ie s  which m ight ta k e  i t  and make i t 
v a lu a b le  to  a broad m arke t, th e re b y  to  r e tu r n  to  us th e  a c c e ss 
to  our n e x t s ta g e  o f e v o lu t io n .  We cou ld  n o t t a l k  to  th e  R esearch 
D i r e c to r s ,  P rod uc t M anagers, and M arketing  R e p re s e n ta t iv e s  who 
wanted to  know what we were o f f e r in g .  We could  no t e x p la in  to 
them th e  c o m p le x itie s  o f lo o p -p ro c e sse s  nor th e  tech n o lo g y  o f 
p la y fu ln e s s  when what th ey  wanted to  h e a r was t What*11 i t  do? 
Who wants i t ?  How can we m arket i t  w ith  our o th e r  p ro d u c ts? 
C y b e rn e tic s  i s  a good word th e se  d a y s , b u t how do you s e l l  i t ?

They w i l l  have to  be shown and we in te n d  to  show them.

We do n o t c a re  who i t  i s  th a t  h e lp s  us to  make our in v en ­
t io n s  v a lu a b le  so much as we c a re  how th a t  v a lu e  i s  re tu rn e d  to 
u s .  We a re  look ing  fo r  in n o v a tiv e  I n d u s t r ie s  th a t  can p ro v id e 
us n o t only a f in a n c ia l  ro y a l ty  to  s u s ta in  us In  our la b o ra to ry 
bu t a ls o  th e  to o ls  and toys ( to y s  a re  to o ls - to - th ln k - w l th )  t h a t 
w i l l  a llow  us to  in v en t o u rse lv e s  and them In to  the  n ex t s ta g e 
o f  developm ent. Above a l l  we re q u ire  th a t  th o se  in d u s t r ie s  have 
enough c o n tro l  over t h e i r  own p ro ce sse s  o f  change th a t  they  can 
a llo w  them selves and us to  be p la y f u l .  T ogether we w i l l  ex p lo re 
new c o n te x ts , new a p p l ic a t io n s ,  new m arke ts , and new ways o f 
l iv in g  and working to g e th e r  so th a t  th e  r e la t io n s h ip  can e n ric h 
I t s e l f  w ithou t bound.

The p ro ducts them selves w i l l  range  in  s iz e  from toys fo r 
c h i ld re n  —-  through f u r n i tu r e  and beds fo r  a d u l ts  - — to  la rg e 
a r c h i t e c tu r a l  components th a t  can change in  many param eters w ith 
th e  demands of w eather, o f  occupancy, o r o f c o n te x t of u se .

They 
w i l l  range  in  com plexity  o f beh av io r from sim ple beds th a t  can 
enhance your r e s t f u ln e s s  o r c o n ju g a tio n  —  through au tom obile 
f u r n i tu r e  th a t  no t only a tte n d s  to  your com fort and s t a t e  o f 
a l e r tn e s s  bu t a ls o  p rov ides you w ith  a lo w -re s o lu t io n  aw areness 
o f the  c o n d itio n  o f th e  c a r o r o f the  highway —-  to  system s th a t 
can te a ch  h ig h ly  complex s k i l l s  to  an in d iv id u a l  by a d a p tin g  f i r s t 
to  h is  own Inform al s ty l e  o f approach ing  th e  ta s k .
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The materials necessary for these products are already 
familiar to us, and we have access to the presently available 
tools for handling them. We are also prepared to specify the 
parameters necessary for Incorporation Into far better tools 
that would allow a wider range of play — - for the tools them­
selves must eventually embody playfulness. •

The control systems 
necessary for the early stages of developmenti self-organizing 
controllers, decision systems, and learning algorisms, are to 
some extent off-the-shelf Items currently in use in space pro­
grams and military systems, if not actually already adapted by 
industry. We are constantly in touch with the advances in 
methods of data-gatherlng, processing, and transfer.

In short, we are ready now to undertake a full-scale 
development program that will lead directly to production 
designs and highly marketable forms of the systems and devices 
described herein.
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