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Interactive Art and Cultural Change
Stephen W ilson

T h e  C u l t u r a l  I m p o r t a n c e  

o f  I n t e r a c t i v e  A r t

For the last 10 years I have been  creating interactive artworks 
[ 1 -3 ]. I call these works interactive because they require the 
audience to act as cocreators: the a u d ien ce’s ch o ices shape  
the flow o f  events. M oreover, many o f  the works can be  
called interactive because they require viewers to interact 
with each oth er in m aking these decisions. C om puters are 
essential in orchestrating this critically n eed ed  exploration  
o f  interactivity.

We are at a cultural crossroads in the evolution o f  tech­
nology. Com puters prom ise great opportunity and great 
danger. They cou ld  usher in a dark age o f  increasing passiv­
ity and centralization and a decay in to faceless mass society; 
or they cou ld  bring about a great flow ering o f  individual 
ch oice , expression and access to inform ation and com ­
m unication. Like m ost technology, com puters are intrinsi­
cally neither evil nor benign . They will be what we make o f  
them .

Artists cou ld  be critical in help ing  to direct this tech n o­
logical evolution. They can create works that exp lore the  
unique choice-expanding features o f  com puter technology. 
T hey can uncover and investigate new  capabilities o f  the  
com puter that are unlikely to be developed  by m anufac­
turers, given the current dom inan ce o f  com m ercial inter­
ests. T o  do so, however, artists must create works that in­
trinsically make use o f  interactive capabilities. T o use the

Fig. 1. Parade o f Shame, com puter and telephone art, 1985. Cable 
viewers in San Francisco, California, influenced an ongoing 
cablecast com puter anim ation event focusing on the vanishing o f 
species. Viewers indicated choices by telephoning the station and 
pressing Touch-Tone com binations. A phone was set up in the 
m idst o f  the 1985 SIGGRAPH art show to allow show visitors to 
participate with the rest o f the city.

tech nology  to create im ages  
and sound com positions that 
require the traditional kinds o f  
passive spectator appreciation  
does not advance the cu lture’s 
grasp o f  the new capabilities.
Indeed, creating works that as­
tound aud ien ces and seem  pro­
ducib le only  by technological 
specialists m erely reinforces  
the ten d en cies o f  this tech­
n ology to produce centraliza­
tion and discourage individual 
creativity.

My works use sim ple per­
sonal com puters to generate  
graphics and sound. Equally 
im portant, they use the unique  
capabilities o f  the technology  
to give the audience a ch ance to 
make decisions. T h e decision­
m aking process itself should  
provoke aud ien ces to think  
about the opportun ities and dangers o f  our tech nolog ica l 
era. My stress on this process is consistent with the b e lie f  
held  by many artists that contem porary art m ust focus m ore  
on the process and tools o f  art m aking and less on  the  
particular products [4], T he follow ing sections describe  
som e o f  my recent works that exp lore interactivity.

T im e  E n t i t y
Time Entity was an interactive com puter-graphic anim ation  
and sound installation that m od eled  an artificial creature. 
It was part o f  the 1983 CADRE com puter art festival in San 

Jose, California, and was later also presented in the gallery  
o f  the Art D epartm ent at San Francisco State University. 
A ltogether it ran for a m onth . California artists Matthew  
Kane, David Lawrence and Eric C leveland collaborated with 
m e in its creation.

T he possibilities and challen ges o f  Artificial In telligen ce  
(AI) called ou t for artistic attention. I had been  studying AI 
for several years and was convinced that there was an un­
acknow ledged aesthetic co m p o n en t in the creation o f  AI 
programs. T he writers o f  these program s n eed ed  to make 
decisions about know ledge representation structures, 
search patterns, salience attributions, and so on , that 
affected the ways in which their program s processed infor­
m ation. T hese decisions were not purely technical; rather
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they constituted the creation o f  a kind 
o f  fiction or characterization. T he re­
search o f  Kenneth Colby on m od eling  
obsessional behavior [5] and o f  R odger  
Schank and Robert A bleson on  m od­
eling  reasoning from b e lie f [6] hints at 
the possibilities o f  program s that 
m anifest ‘character’.

A ttention to these issues will b ecom e  
m ore im portant as AI capabilities grow. 
With years o f  exp er ien ce in the de­
velop m ent o f  artificial characters and  
settings, artists will b ecom e essential to 
the further progress o f  AI research if AI 
is to generate program s that are believ­
able and w elcom ed by hum ans. In par­
allel fashion, AI will be essential to the  
visual and dram atic arts as a natural 
exten sion  o f  their historical concern  
with sim ulating hum an form s and be­
havior. AI will allow artists to create 
fictions that can dynamically interact 
with their audiences.

This research led m e to Time Entity. I 
realized that we were n o t lim ited to 
sim ulating hum an in telligen ce. Artists 
cou ld  create fictional in telligent spe­
cies. I studied research on  interspecies 
com m unication  and on the search for 
extraterrestrial in telligen ce. I began to 
search for m odels o f  non hu m an intel­
ligence. Sim ultaneously I had been  ex­

perim enting with the c lock /ca len d a r  
technology that had b ecom e available 
for m icrocom puters. I was fascinated by 
this hardware capability that allowed  
the design o f  program s that always 
knew the exact tim e and date m uch  
m ore precisely than we could.

I d ecid ed  to create a com puter- 
sim ulated creature that was obsessed  
with tim e. It w ould ‘know ’ how  lon g  
it had been  alive and be obsessed with 
its future and its ‘m ortality’. It w ould  
have intrinsic gen etic  predispositions 
to ch ange as it grew older. I.ike b iologi­
cal organism s it w ould have m onthly, 
diurnal and heartbeat-length rhythms. 
It would interact with hum an visitors 
con cern ing  the issue o f  time.

O ur design team spent m onths  
debating the nature o f  the creature. We 
surveyed the biology o f  tim e as m an­
ifested by real plants and anim als, and  
we played with op en -en d ed  fantasies o f  
how' organism s m ight relate to tim e. We 
probed the capabilities o f  the c lo c k /  
calendar tech nology  we were using. 
Som e o f  the questions facing us were: 
Should  the creature sleep? Should it 
dream? Should it develop gradually or  
in discrete stages? Should its pace get  
m ore excited  or m ore calm  as it inter­
acted with humans? Should there be

events that occurred at the m illisecond  
level that w ere beyond the perceptive 
capabilities o f  the hum an visitors?

Physically, the entity, as we called it, 
was a com puter graphic anim ation that 
m oved on a video projection screen  
accom p an ied  by com puter-synthesized  
sound. It also had a tactile and kines­
thetic life. H um ans interacted with 
it by tou ch ing  specially constructed  
pleasant-feeling touch pads. It lived in 
a forest o f  upside-dow n p ine trees, the 
fragrance o f  w hich was overwhelm ­
ing— many visitors rem arked that it was 
the first good-sm elling com puter art 
they had ever en cou n tered . Its appear­
ance and behavior ch anged  as it aged  
and according to the tim e o f  day and  
the tim e o f  the m onth . It had a regular 
heartbeat that was visible and audible. 
A lthough the sm ell was n o t controlled  
by the com puter, it also got stronger  
with age because o f  the trees en closed  
in the space.

Visitors cou ld  observe it m ove and  
grow and cou ld  actively affect it by 
tou ch ing  the pads. For exam ple, they  
cou ld  sp eed  up or slow down its pace or 
ch o o se  to m ake part o f  it grow or die. 
T hey cou ld  ch oose to m ake the action  
happen im m ediately or at a specific 
tim e in its future. At any given m om ent, 
its visual appearance and the sounds it 
m ade were the result o f  its intrinsic 
growth ten d en cies and all the interac­
tions up to that point.

It had additional tim e-related fea­
tures. Visitors cou ld  see snapshots from  
its past, because it saved a record o f  its 
current state every hour it was ‘alive’. 
They cou ld  also ch o o se  to sen d  m es­
sages with it into the future. By using  
the touch pads, they cou ld  spell out a 
sim ple sen ten ce and tell the entity to 
present it at a specific m om en t in the 
future. For exam ple, the current visitor 
cou ld  ask it to carry a m essage forward 
to 4:33 P.M. on  the n ext Friday, and it 
w ould deliver it in text on the screen.

T he in te lligen ce o f  the program  was 
rudim entary, a lthough it did point 
toward interesting directions for future 
research. Visitors reported that they 
in d eed  felt that they had had an en ­
cou nter with an unusual creature. This 
focus on  the a u d ien ce’s exp erien ce o f  
interaction with the com puter made 
our work as artists d iscontin uous w'ith 
the prevalent artistic traditions. T he  
in tegration o f  con cepts from  other 
discip lines and the probing o f  the tech­
nology were at least as im portant as the 
sensory qualities o f  the final products. 
W e were constantly forced to invent 
new ex ten sion s o f  the technology and

Fig. 2. Parade of 
Shame. In the 
M a n/ Woman 
anim ation, callers 
could make 
choices about 
ways to integrate 
male and fem ale 
heritages (shown 
here: fem ale, 
represen ted  by 
digitized image 
o f the Venus o f 
Willendotf).

Fig. 3. Parade 
o f Shame. In 
the Evolution 
Pathways anim a­
tion, callers 
determ ined a 
sim ulated evolu­
tionary path, and 
they risked 
becom ing 
‘extinct’ (being 
d isconnected) if 
they m ade bad 
choices.
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en d ed  up discovering capabilities in 
the com puter o f  which even the m anu­
facturer was unaware. We were working 
sim ultaneously as artists, program m ers, 
engineers, biologists, psychologists and  
AI researchers. Inevitably, artists work­
ing with technology in a new con text 
will have no  ch oice but to com bine  
different roles.

Pa r a d e  o f  Sh a m e
Parade ofShamewds an interactive video- 
text event that ran on  Cable C hannel 
35 in San Francisco in 1985. Viewers 
cou ld  call from their hom es to make 
ch oices that affected the com puter  
graphic anim ations that were being  
cablecast. This w eek-long event was part 
o f  the 1985 SIGGRAPH art show in San 
Francisco, California.

V ideotext (and its relative, teletext) 
is a technology that com bines video, 
telep hon es and com puters to provide a 
new kind o f  inform ation service. Typi­
cally, subscribers use special decoders  
to request categories o f  inform ation  
from  those provided on a central com ­
puter. T he inform ation is then sen t via 
te lep h on e or cable lines and appears as 
text and sim ple graphics on  the hom e  
video m onitor. C om m on kinds o f  infor­
m ation include news, w eather, business 
news, shopping and entertainm ent 
opportunities, travel services, banking  
services and health inform ation. These  
services are quite popular in Europe 
but are still in the testing stages in the 
U nited  States. Prognosticators predict 
that v ideotext will eventually grow to be 
an en orm ous industry and will becom e  
the major m edium  for providing infor­
m ation to the hom e [7],

T hese developm ents will create 
significant opportunities and chal­
lenges for artists. They will be able 
to deliver their work directly to 
p eop le 's hom es if  they can find an ap­
propriate way to work within the social, 
econ om ic and sensory con text o f  this 
delivery m edium .

In 1982 H arold Layer, director o f  
San Francisco State University’s cable 
television station, developed an experi­
m ental approach to videotext that is 
still in use. V ideotext is provided free 
to every subscriber to the Viacom San 
Francisco cable franchise as part o f  the 
basic package. N o special decoder  
boxes are necessary; viewers can use the 
Touch-Tones on their telep hon e to 
indicate the desired inform ation cate­
gory. T h e com puters at the station 
answer the te lep h on e, interpret the

T ouch-T ones, and retrieve the se­
qu en ce o f  video pages that constitute  
that category. Because o f  its configura­
tion, the system functions as a ‘bulletin  
board’; that is, everyone sees the pages 
o f  in form ation being  received by the  
requester. O ther requests are queu ed  
by the com puter to be answered in the  
order received.

I approached Layer with the idea o f  
in cluding art events as o n e  o f  the sets 
o f  categories. As a result, the Electric 
C onceptual Gallery was born. Faculty, 
students and outside artists were invited  
to create works for display on  the system  
that hom e viewers cou ld  request by 
T ouch-T one in the sam e way that they  
requested o th er kinds o f  inform ation.

After som e exp erien ce with the sys­
tem , I recognized  several im portant 
lim itations. T he graphics were lim ited  
to the character set o f  the host system. 
A nim ation effects cou ld  be created  
only by flipping through pages. T he  
system d isconn ected  after the caller 
had used the T ouch-T one to request a 
category num ber and the request had  
been added to the queue.

I realized that I cou ld  use develop ing  
m icrocom puter technology to create 
a system that cou ld  dem onstrate im­
proved capabilities and allow soph i­
sticated new kinds o f  art events. I 
discovered an inexpensive telep hon e  
response card for the A pple II that 
cou ld  answer the te lep h on e, interpret 
the T ouch-T ones and make the infor­
m ation available to a program. Layer 
supported my idea. A pple C om pu ter’s 
com m unity affairs foundation re­
sponded  favorably to a grant request 
for eq u ip m ent to test the idea for a 
lim ited time.

I configured  the system and wrote 
software that provided the im proved  
interactive and anim ation capabilities. 
U sing only S5000 worth o f  equipm ent, 
I was able to create a system that 
ex ceed ed  the capabilities o f  systems 
costing hundreds o f  thousands o f  d o l­
lars. M ore im portantly, I was able to 
develop a new con text for artists to cre­
ate events with which peop le cou ld  in­
teract in their hom es.

I was fascinated with the notion  o f  an 
art event that m oved out o f  traditional 
art settings into the places o f  everyday 
life. I was also intrigued by the way 
p eop le  cou ld  watch others m aking deci­
sions on this system. I d ecid ed  to create 
a p iece that uniquely exp lored  this deci­
sion -m aking/w atch ing process.

T he SIGGRAPH art show accepted  
my proposal to have a p iece that would  
exist sim ultaneously as an exh ib it in the

art show and as an event accessib le to 
any o f  the 11 (),()()() subscribers to San 
Francisco cable TV. A te lep h o n e and a 
cable-TV -connected m on itor w ould be 
set up in the art show area (Fig. 1). 
Visitors to the art show  cou ld  call in, in 
the sam e way that p eop le  at hom e  
cou ld . A nyone at the show or at hom e  
had an equal chance to participate.

I had lon g  been  co n cern ed  about 
ecological issues. I was troubled by the 
im plications o f  the ‘tragedy o f  the com ­
m on s’, a theory that uses the m etaphor  
o f  the overgrazed com m on s to illu­
strate the con seq u en ces that occur  
w hen m ost m em bers o f  a com m unity  
make short-term , locally advantageous  
choices. T h e theory suggests that even­
tually such decision  m aking results in 
the long-term  destruction o f  com m on  
resources. I was con cern ed  that our  
world was taking only  a few years to 
eradicate species that had taken mil­
lions o f  years to evolve. Ever since I was 
a child , I had loved the m agn ificen ce  
and strangeness o f  elephants; I w on­
dered if they w ould survive lon g  
en ou gh  for my ch ildren to see them . 
T h e march o f  the en dan gered  anim als 
was a ‘parade o f  sh am e’ for us.

I resolved to create an art event that 
focused on  this issue. T h e tech n o­
logical structure o f  v id eotext m eshed  
ideally with my con ceptual goals. Only  
o n e  viewer at a tim e cou ld  be in control 
via telep hon e; the others w ould have to 
watch helplessly as the con seq u en ces o f  
the caller’s ch o ices were revealed. This 
technological situation seem s a power­
ful m etaphor for the in terd ep en d en ce  
o f  the contem porary world in which we 
all m ust share the con seq u en ces o f  
oth ers’ choices.

Parade o fS h a m ew a s  a series o f  eight  
com puter graphic anim ations relating  
to issues o f  evolution and ecology. For 
exam ple, in the Vanishing Species Shoot­
ing  Gallery anim ation, an im age ap­
peared resem bling a carnival sideshow  
sh ootin g  gallery. Im ages o f  endan gered  
species popped up. T h e caller cou ld  
shoot the currently displayed anim al 
by pushing any T ouch-T one. I h op ed  
viewers would ex p er ien ce  a d ilem m a. 
T h e tem ptation to affect the graphics 
was seductive, but the act requested was 
abhorrent. I w anted the viewer to think, 
“W hat will happen if  I let this opp ortu­
nity go  by? Will my co n n ectio n  be can­
celed ?” In the M an/W om an  anim ation, 
callers got to ch ose how to integrate  
m ale and fem ale heritages (Fig. 2)

In another anim ation, the viewerwas 
invited to make ch o ices about the pro­
cess o f  evolution . How fast should  it go?



Should it proceed  at a constant rate 
or som etim es faster and som etim es  
slower? Was it best characterized as pro­
gress, cycle or m eander? A  series o f  
anim ations then p roceeded  based on  
these choices. For exam ple, the Evolu­
tion Pathways anim ation presented a 
series o f  visually intriguing im ages that 
resem bled evolutionary tree diagrams 
(Fig. 3 ). If the path gen erated  by the 
viewer’s ch o ices h ap pened  to en d  in 
extinction , the program  can celled  the 
view er’s co n n ection , h u ng up and took  
the next caller. Follow ing a sim ilar pro­
gression, the Accident o f Life anim ation  
show ed m olecule-like icons on  the 
screen. If two o f  the right kind cam e  
in to  contact, the event cou ld  proceed; 
otherw ise the program  can celled  the 
current ca ller’s event. Few callers m ade 
it through all the sequences. T he com ­
puter reported at each step how  many 
o f  the total num ber o f  previous callers 
had been  able to proceed.

I felt that the ch o ices w ould be m ore  
in teresting if  viewers knew som eth ing  
about the caller w ho was in control. 
T herefore, as soon  as the te lep h on e  
co n n ection  was m ade, the caller was 
asked to indicate som eth ing  about him ­
self 01 herself. Displaying a m ap o f  San 
Francisco with nu m b ered  regions, the 
screen instructed the caller to indicate  
by T ouch-T one the area from which he  
or she was calling. That area then filled  
with color, letting oth er viewers know  
the caller’s general location.

T h e next screen asked w hether the  
caller w ould like to leave a mark on a 
map o f  San Francisco. Exam ples o f  the  
ch o ices for the type o f  mark a caller  
cou ld  leave included  the m ost beauti­
ful— or ugliest— spot in the city, the  
spiritual center, and the place o f  a first 
sexual en counter. A blank m ap o f  the  
city then appeared. A box  m oved across 
the screen and the caller hit the Touch- 
T o n e w hen the box  was over the spot 
ch osen . Thus o th er viewers go t a sense  
o f  w ho the caller was by the kind  
o f  mark and the location chosen . T he  
com puter graphically em phasized the 
ch oice , put the caller’s sequential num ­
ber (for exam ple, 50 if the person was 
the fiftieth caller) in that location , and  
then filled  in with caller num bers all the 
locations ch osen  by the previous callers 
w ho had d ecid ed  to leave that sam e 
kind o f  mark.

Over the w eek m ore than 1700 
viewers called the station from  hom e  
and from  the art show. T he event ran 
autom atically 24 hours per day. T he  
event exp lored  new potentials in com ­

Fig. 4. Synthetic Speech Theatre, com puter art, 1985. C om puter-generated  characters 
debated  topics o f love, war and peace, and yesterday/tom orrow . T he viewer was able to 
affect the flow o f  the debates by speaking particular words into the m icrophone. Digitized 
images represen ted  each o f  the com puter-generated  characters, which ‘resided ’ in the 
fo u r com ers o f the room .

m unication technology, and it drama­
tized ideas about the com m unity’s 
mutual in terd ep en d en ce on issues o f  
ecology. It o p en ed  a new con text for 
artwork.

S y n t h e t ic  Sp e e c h  Th e a t r e
Synthetic Speech Theatre was installed as 
part o f  the 1985 CADRE show in San 

Jose, California. Viewers were asked  
to participate in a debate with 
four com puter-program m ed charac­
ters. T he characters spoke with synthe­
sized speech and ‘u n derstood’ the audi­
en ce  m em bers via voice recognition .

Visitors en tered  a small room  that 
had o n e  m onitor and audio speaker in 
each o f  its corners. Large 3-x-4-ft digi­
tized im ages hu ng over each m onitor. 
O n a pedestal in the center was a m icro­
ph o n e (Fig. 4 ). T h e text on the m on i­
tors asked the visitor to speak his or her  
nam e into the m icrop hon e. T he char­
acters’ com puterized  voices started a 
spoken debate in response.

T h e characters asked viewers to 
ch oose a topic in w'hich to participate. 
T hey cou ld  pick from  ‘Love’, ‘War 
and P eace’, and ‘Y esterday/T om or­
row’. Each debate was represented by 
anim ations o f  digitized im ages o f  
masks. Viewers indicated their ch oices  
by speaking words into the m icrop hon e  
in response to the questions the voices  
asked.

As the com puter characters debated  
an issue, the com puter turned speakers

on  and o ff  so that a particular charac­
ter becam e id entified  with the audio­
speaker in a particular location . T he  
viewer was surrounded by this strange 
debate betw een com pu ter characters.

Periodically, the characters would  
stop to request the viewer's op in ion . 
T he viewer cou ld  indicate a po int o f  
view by speaking into the m icrop hon e  
o n e  o f  several words indicated on  
the m onitors. T h e com pu ter charac­
ters then  p roceed ed  with the debate  
in response to what the viewer had  
ch osen . T h e installation played with 
spatial rhythm s by m oving the speech  
am on g  the audiospeakers. For ex­
am ple, som etim es the debate m oved  
sequentially  around the room  and at 
oth er tim es it w ent diagonally from  
corner to corner.

Synthetic Speech Theatre had to con­
tend with certain technical lim itations. 
Speech  recognition  for personal com ­
puters is still in its infancy. Usually these  
systems can only  understand a lim ited  
num ber o f  words on  which they have 
been  previously trained; that is, the per­
son w ho will ultim ately use the system  
speaks target words in to  the system, 
which stores tem plates o f  these words. 
T h e system recognizes words spoken  
later by that person by com paring them  
against the target-word tem plates origi­
nally stored. A m atch is identified  as the 
best fit am on g  the stored templates. 
At this tim e, only  advanced, expensive  
systems in research laboratories are 
capable o f  understanding free-flow ing 
sp eech  from  previously unencountered
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persons w ho have not already trained  
the system by storing target words.

I faced a problem . I w anted the char­
acters to understand viewers w hom  they 
had not heard before, but the system  
was not capable o f  this. T hrough ex ­
perim entation, however, I discovered  
I cou ld  have it distinguish betw een  
different words as spoken by different 
viewers if  I picked words that were dis­
sim ilar en ough  in sound to render vari­
ations o f  pronunciation unim portant. 
Viewers were thus asked to indicate  
their ch o ices by speaking o n e  o f  two 
alternative words offered. This restric­
tion often created a kind o f  poetry be­
cause their words were m etaphorically  
related to the debates. For exam ple, 
repetitions o f  the words ‘grow ’ and ‘d e­
stroy’ in flu en ced  the war and peace  
debate.

T he lim itations o f  synthesized speech  
also caused problem s. Currently there 
are two major approaches to com puter  
speech available with low-cost systems. 
O n e builds words out o f  synthetic 
phonem es; the o th er speaks words 
based on  digitized recordings o f  hu­
m an voices. T he p h o n em e synthesizer 
is very flexib le because theoretically any 
word can be pronou nced  by algorith­
mically transform ing regular text. U n­
fortunately, this form o f  speech  sounds  
robotic and often  is difficult to under­
stand.

T he digitized recording approach  
produces speech that is m ore inte­
resting and understandable because it 
preserves the in flection and sound qua­
lities o f  the original voice. U nfor­
tunately, it takes m uch com puter m em ­
ory to store words, even w hen the data 
is com pressed, and these systems are 
not as flexib le because their stored  
words m ust be preselected.

For Synthetic Speech Theatre I wanted  
high-quality, understandable speech . I 
consequently  was forced to use one  
o f  the d igitized approaches. Given the 
m em ory lim itations o f  that era’s com ­
puters, I used a speech board that had  
only 200 words available. M oreover, this 
selection  o f  words was optim ized for 
business. T hese were the 200 words that 
were m ost necessary for business. I 
thus had to program the characters’ 
sp eeches about love, war and peace, 
and yesterday/tom orrow  out o f  this 
strange vocabulary.

I fou nd  this a refreshing challenge. 1 
was forced to ch oose interesting meta­
phors in order to stretch this word 
selection  to fill my needs. For exam ple, 
in the debate about love, each charac­
ter took a different position about a

breakup: o n e  dw elled on  the pain and  
the feeling  o f  being  hurt, another fo­
cused on the possibility o f  getting to­
gether again, another urged that one  
should concentrate on the future and  
get on  with life, and the last exhorted  
Zenlike detachm ent.

How did I achieve this discussion  
using business words? T h e first charac­
ter said things like, “She hurt the m orn­
ing and hurt the p rom ise”. T he next 
o n e  lam ented , “Maybe o n e  cou ld  re­
pair the m orn in g”. T he third on e  
urged, “O p en  the new m orn in g”.

C om puter speech offers great 
opportun ities for artists. Speech  has 
always been  identified  as o n e  o f  the 
m ost distinguish ing characteristics o f  
what it is to be hum an. We will n eed  to 
m ake som e kind o f  cultural sense o u t o f  
m achines that talk and understand.

H i S t r a n g e r , 
We l c o m e  t o  Ci t y  H a l l
H i Stranger, Welcome to City H all was 
an interactive sculptural installation  
placed in San Francisco’s City Hall 
lobby in August 1986. It was part o f  the 
San Francisco Arts C om m ission Sculp­
ture Festival. A sculpture consisting o f  
two robots sym bolizing city workers 
reacted with synthesized speech and  
video in response to visitors’ shaking  
any o f  their m ultiple hands. Milton  
Komisar and D onald Day collaborated  
with m e in its creation.

Traditionally, sculptures in the fes­
tival were placed outside on a plaza 
w here they cou ld  be viewed in the time- 
hon ored  way. We w anted to exp lore a 
m ore vital kind o f  public art that re­
quired active aud ien ce participation  
and addressed aud iences that were not 
self-selected art goers. We w anted to 
place our installation som ew here in­
side City Hall where p eop le  w ould en ­
counter it as they w ent about their daily 
business. We w anted it to com m en t dy­
nam ically on the nature o f  City Hall.

We studied the activities o f  City Hall 
and considered  possible p ieces. In­
trigued by the marriage licen ce bureau, 
we though t about an installation that 
w ould broadcast video back and forth 
betw een there and the divorce courts 
upstairs. A huge em pty office gave rise 
to the idea o f  creating a totally fictitious 
office with all the apparatus o f  bureau­
cracy. We w ould m ove in peop le , furni­
ture, file cabinets and paper. Everyone 
w ould be very busy filling out forms, 
filing and so on . T hey w ould respond  
to visitors like real city workers, only

noth in g  con crete w ould be d o n e  or  
produced.

Ultim ately, however, we decid ed  to 
concentrate on  o n e  o f  the two security  
ch eckp oint areas in the main lobbies. 
Everyone en terin g  City Hall passed  
through these areas and had to have 
their parcels ch ecked . It was the hub o f  
City Hall. We studied the area like an­
thropologists to understand its essence. 
Many o f  the p eop le  passing by were 
talking about their exp erien ces with 
the bureaucracy. We decid ed  to create 
an installation centered  on  that bureau­
cracy and on  the obsession with security 
in urban life. Because art was not 
custom arily allow ed in these locations, 
we had to get perm ission from  the city 
supervisors.

We built two com puter-controlled  
robots that sym bolized city workers. 
Built o u t o f  PVC (polyvinyl ch loride) 
plastic pipe, they were quite abstract 
and geom etrical in form  (Figs 5, 6). 
O n e was friendly and helpfu l, w hile the  
oth er was m ean and obstructive. T he  
m ean o n e  was tall and thin , m easuring  
10 x  4 x 4 ft, and glow ered over viewers; 
the friendly o n e  was short and squat, 
m easuring 4 x 3 x 7 ft. Both used com - 
puter-synthesized sp eech  to talk about 
issues in city governm ent such as 
responsiveness and co m p eten ce . T he  
helpful o n e  said things like “I’m sorry 
this is taking so lo n g ”, “We can solve this 
prob lem ” or “I’ll find so m eo n e to help  
you ”. T he obstructive o n e  said things 
such as “C om e back tom orrow ” or  
“Take this form down the h a ll”.

Viewers activated the speech  by shak­
ing o n e  o f  the four hands ex ten d in g  
from  each robot. Each hand had a 
speaker and sensor. C om puters picked  
the spoken phrases based on the 
pressure with which each hand was 
squeezed.

Five v ideo m onitors and five cam eras 
also were used in each robot. T h e im­
ages on the m onitors were m ixtures o f  
com puter graphics related to city gov­
ernm ent (e.g . organizational charts, 
police at work) and live im ages o f  the  
viewers presently standing near the  
robots. A com puter coordin ated  the  
im age seq uences with the sp eech , again  
in response to the view er’s sq ueezin g  o f  
the hands. For exam ple, sq ueezin g  a 
hand cou ld  bring on a live im age o f  the 
squeezer, d ep en d in g  on the pattern o f  
hand squeezes at any given tim e.

We w anted viewers to feel that they 
had had contact with artificial charac­
terizations o f  city workers. We w anted  
them  to reflect on what city govern­
m ent was like and what it cou ld  be like.
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Fig. 5. Stephen 
Wilson, Milton 
Komisar and 
Donald Day, Hi 
Stranger, Welcome 
to City Hall, com­
p u ter art, 1986. 
Com puter- 
controlled voice 
and video robots 
sim ulated 
friendly and 
obstructive city 
bureaucrats in 
the security area 
o f San Fran­
cisco’s City Hall. 
A viewer activates 
the tall, mean 
robot by squeez­
ing its hand.

Fig. 6. Hi Stranger, Welcome to City Hall. T he short, friendly robo t waits fo r a  viewer to 
activate it by squeezing its hand.

We w anted them  to appreciate city 
workers w ho did not act like robots.

W e also had another goal. Generally  
the two robots, w hich were located 50 
yards apart on opp osite sides o f  the 
lobby, did n o t interact. If a particular 
viewer squeezed o n e  o f  the hands too  
lon g  or too hard, however, they acted

differently. T he robot w hose hand was 
squeezed w arned the viewer to back off. 
If the viewer persisted, both robots w ent 
in to a ‘security alert’. T he speech  syn­
thesizers started playing specially com ­
posed  tunes that resem bled sirens. All 
the m onitors on  both robots locked  
into o n e  freeze-fram e im age o f  the per­

son w ho had squeezed  too lon g  or too  
hard. N o n e o f  the hands was responsive 
during the alert. T h e short, squat sculp­
ture talked about the dangers o f  be­
ing overconcerned  with security (for 
exam ple, “W hat d o  we give up?”) , w hile 
the tall, thin scu lpture talked about the 
n eed  for the con cern  (for exam ple, 
“We m ust have total security”).

We w anted to com m en t on our 
society’s unfortunate need  to be so co n ­
cern ed  with security, brought about be­
cause o f  terrorism. T h e security guards 
at these ch eckp oints were genuinely  
n eed ed , but we sh ou ld  accept this fact 
on ly  w hile reflecting o n  the possibilities 
o f  m ore gen tle  kinds o f  public life that 
w ould not require such wariness. We 
though t that the City Hall o f  San Fran­
cisco was an appropriate place for this 
com m ent, since in recent history the 
city’s m ayor and a city supervisor had  
been shot in their offices.

D e m o n  Se e d
Demon Seed was an interactive installa­
tion shown in the 1987 SIGGRAPH 
Art Show in A naheim , California. 
Viewers con tro lled  four com puter- 
choreograph ed  robot arm s that m oved  
and talked. Each m otorized robot arm 
m oved on  o n e  o f  four platform s in front 
o f  galleries o f  digitized im ages o f  d e­
m on s from  various world cultures 
(Fig. 7).

T h e installation reflected  on  the pe­
rennial tend en cy  o f  hum ans to project 
im ages o f  d em on s o n to  th ings that they 
d o  not understand. T h ere are signs that 
robots may be the next recip ients o f  our  
dem on-projecting fears. M oreover, be­
cause o f  the shrinking o f  the world 
through com m u nication , several differ­
en t world cultures may share the same 
robot-dem on im agery instead o f  having 
different im ages as before.

Demon Seed asked the aud ien ce to 
exp er ien ce this com b in ed  fear and fas­
cination with robots. Its robots were 
sim ultaneously om in o u s and endear­
ing. Each platform  featured a particu­
lar culture with a d em on  tradition 
(Am erican Indian, Japanese, Spanish 
C atholic, A frican), and the robots 
m oved in front o f  a gallery o f  repeated  
digitized im ages o f  spirit masks from  
the target culture. Each robot was 
dressed in m aterials from that culture. 
For exam ple, an A m erican Indian 
robot was outfitted  with feathers and a 
small straw weaving. T he robots seem ed  
like m ech an ized  priests or sham ans 
(see C olor Plate B N o. 1).
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T he com puter m oved the robots 
through a series o f  ritualistic m otions. 
Som etim es all four m oved in unison; 
som etim es they m oved in counter­
point. Som etim es the robot dance  
rippled downward, starting with the top

• robot arm and then  repeated in turn by 
each o f  the robot arms underneath.

T he installation did not ask the 
aud ien ce to observe the robots pas­
sively. C om m enting  on  our ability to 
exercise som e control, Demon Seed peri­
odically gave viewers a chance to in­
fluence the robots’ actions. In keep ing  
with the d em on  them e, the tim e o f  
potential control was only partially pre­
dictable. I constructed special squeeze  
rods that cou ld  read viewers’ squeezes. 
I covered these rods with a lush red and  
black velvet such as is often  used in 
religious and royal ritual (see Fig. 7 ). I 
felt that the usual interfaces with com ­
puters, such as buttons, m ice and key­
boards, co n n o ted  a certain distance  
and coldness that is not always appro­
priate. Because o f  its subject matter, I 
w anted Demon Seed to convey an im pres­
sion o f  intimacy, tactility and warmth 
that is not usually associated with com ­
puters and robots. I see exploration o f  
this area as im portant for artists.

Finally, a viewer cou ld  in flu en ce the 
robots through speech . Periodically, 
the robot that a viewer was control-

• ling w ould ‘listen’ into a m icrophone  
placed near the squeeze rods. It would  
pick up the viewer’s voice and then  
speak with processed digitized record­
ings o f  the viewer’s words. In an eerie  
linkage, the robot spoke with a d em on ­
ized version o f  the viewer’s voice. I 
hop ed  this sonic link w ould lead the  
aud ien ce to think about the role o f  
projection in the hum an creation o f  
dem ons.

O c e a n  M e r g e
Ocean Merge (Figs 8, 9) was perform ed  
in the sum m er o f  1987 on the beach at 
M orro Bay, California. It was part o f  the 
California State University’s sum m er  
arts festival. California artist Joel Slay­
ton created an innovative arts educa­
tion setting in which artists were invited 
to create installations w hile students 
served as apprentices.

C om puter art is usually presented in 
high-tech, m odern urban environ­
m ents. It is a com m on b e lie f that com ­
puter art can not approach the kinds o f

• c lose relationships to nature achieved  
by traditional art form s such as paint­
ing. I refuse to accept this assessment.

Fig. 7. Demon Seed, com puter art, 1987. Audience m em bers could som etim es contro l the 
moving robot arm s by squeezing velvet-covered rods.

In deed , I believe artists can do  m uch to 
exp lore alternative visions o f  how  com ­
puters can co n n ect to nature.

California is blessed with som e o f  the 
m ost beautiful beaches in the world. I 
w anted to create an artwork that used  
com puters to focus an au d ien ce’s atten­
tion on this beauty. Having alw'ays been  
fascinated by the mystery and power 
o f  ocean  waves— often  I sit and watch 
them — I d ecid ed  to arrange for my 
com puter to orchestrate an event based  
on wave m otion. I placed a series o f  five 
m etal rods in the sand in a lin e that 
stretched from  the dry sand through  
the water line out in to  the ocean . T he  
num ber o f  rods covered by water 
changed  with the strength and penetra­
tion o f  each wave.

I co n n ected  each o f  the rods to the 
gam eport con nector o f  an A pple II 
com puter. T hese gam eports usually 
work by reading the changin g  electrical 
resistance o f  derices connected through  
the port— for exam ple, gam e control­
lers or joysticks. S ince seawater co n ­
ducts electricity, I knew I cou ld  have the  
com puter read the d ifferent resistances 
at the rods at various times. This pattern  
o f  resistances w ould reveal the chang­
ing position o f  the waves, because the  
rods in contact with the water w ould  
have lower resistance than the others. 
Because the beach I used was som ewhat 
isolated, I n eed ed  to use a portable 
generator to power the com puter. 
Amazingly, the com puter cou ld  handle  
the less than perfectly stable power 
supply.

I concentrated  on the waves’ eternal 
cycling and their periodic variations in 
energy. C om puter-program m ed sound

and graphics w ould respond to waves 
and serve as a gateway for aud ien ce  
attention . I p laced audiospeakers up  
and down the beach, spreading them  
out from  the a u d ien ce’s location. I built 
a controller using relays and co n n ected  
the annunciator outputs o f  the A pple  
gam eport so that I cou ld  switch the 
loudspeakers on and off. T h e aud ien ce  
sat o n  the beach w atching the waves and  
a graphics display facing back to  them . 
As the waves cam e in, the soun ds m oved  
from  the m ore distant loudspeakers on  
both sides o f  the aud ien ce to the closer  
ones. T h e graphics and sound quality 
also ch anged  in resonan ce with the  
waves. T h e m ovem ent o f  the sound  
thus follow ed the m ovem ent o f  the 
waves.

T he com puter was also program m ed  
to allow an aud ien ce m em b er to speak  
in to  a m icrophone. T h e com pu ter then  
processed the sound o f  the p erson ’s 
voice and m oved it from loudspeaker  
to loudspeaker. U ltim ately, in future 
work, I plan to com b in e digitally the  
voices o f  the a ud ien ce with the songs o f  
whales. T here are great opportun ities  
for artists to integrate com puter-based  
art into nature if  they are w illing to 
exp erim ent with w orking in nontradi- 
tional settings.

A u d i e n c e s  a s  

C o c r e a t o r s

W e can no  lon ger afford art that sits 
quietly on walls in special art apprecia­
tion places. A cceptance o f  the role o f  
passive spectator by art aud ien ces takes 
on  new danger in the contem porary
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Fig. 8. Ocean Merge, com puter art, 1987. T he com puter read  the Fig. 9. Ocean Merge. Steel rods in the su rf read  the conductivity o f 
moving waves and generated  com puter graphics and moving sound  seawater as a way o f  m onitoring  wave m otion, 
in response.

era. T he com bination  o f  the mass m e­
dia and the centralization possibilities 
o f  com puterization poses an unprece­
d en ted  threat to the hum an spirit. Al­
ready a huge proportion o f  the popula­
tion is having its consciousness shaped  
in uniform  ways by exposure to com ­
m on m edia exp erien ces. Diversity o f  
perspective and individual activity and  
initiative, which historically have been  
som e o f  the key resources o f  the hum an  
com m unity, are currently at risk.

Art has historically served as a 
countercurrent. Artists have been  bea­
con s to illum inate present dangers and  
poin t tow'ard possibly better futures. 
T h e arts now n eed  to serve that purpose  
m ore than ever.

M erely adjusting the con ten t o f  art 
to address the dangers will not suffice. 
T h e tim es call for structural change. Art 
presented  in the traditional way to an

aud ien ce o f  passive spectators rein­
forces the dangerous idea that peop le  
should accept what is offered . Ironi­
cally, the new  m edia are potentially  
even m ore m esm erizing than tradi­
tional forms.

T he interactive capabilities o f  com ­
puters offer a un ique possibility. Artists 
can create works that require aud iences  
to act as cocreators. Any work is in­
com p lete  w ithout the viewers’ taking  
action. T h e exploration o f  this struc­
ture in art should  poin t the way to sim ­
ilar structures in o th er realm s o f  public  
life such as politics, com m erce, educa­
tion and entertainm ent. My works are 
m erely first steps in the direction o f  
interactive art. Furtherm ore, my work 
as an educator tries to prepare future 
generations to further develop these  
interactive form s [8,9]
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C o l o r  P l a t e  A

No. 1. T op. Dave Sturmoski, Intrigue, 
8-x-10-in C ibachrom e, 1989. (See article 
by Doug Czor.) This work is an abstract 
pho tograph  o f a semi-circle prism  illumi­
nated  with a helium -neon laser and a black 
light. T he cam era was equipped  with a 
35-70 m m  m acro lens, a s tar filte r and a 
prism  filter.

No. 2. M iddle. Linton Godown, dry 
electrostatic photogram , 11 X 14 in, 1979.

N o. 3. Bottom. Krista Armstrong, Angel 
Jazz, helium -neon laser refraction  on Ilford  
C ibachrom e 1-A, 1989. (See article by 
Doug C zor.) T he laser refraction  is 
designed to suggest a  myriad o f feelings 
and n o t lim it the image and imagination.



C o l o r  P l a t e  B

No. 1. T op  Left. S tephen Wilson, Demon 
Seedy com puter art, 1987. O ne o f  fou r 
com puter-choreographed m oving and  talk­
ing ro b o t arm s, which could be partially 
con tro lled  by audience m em bers. Each 
ro b ot arm  was costum ed in the garb o f  a 
particular culture and m oved in fro n t o f 
digitized dem on m asks from  that culture. 
T he illustrated ro b ot arm  w ears feathers 
and  straw to rep resen t Am erican Indian 
traditions.

No. 2. T op  Right. D uane M. Palyka, The 
Hell Disk, m odeling com pound and  paint, 
15 x 17 in, 1989. This sculpture, p art o f a 
m ultim edia installation piece, reflects the 
relationship  betw een Hell—A C om puter 
C-itcom and  the T ibetan  W heel o f  Life.

No. 3. B ottom  Left. W illard Van De 
Bogart, Angel’s Pearls, com puter graphics, 
Silicon G raphics P ersonal Iris com puter, 
Q uick M odel 3D softw are (Alias R esearch, 
T oron to ), 1989. (Technical assistance: 
T hom as W. Casey, P roduction  Masters 
Inc., P ittsburgh, PA. Engineer: Milton 
[Bud] Luce, Silicon G raphics C om puter 
Systems, P ittsburgh, PA. Photo: G reg E. 
E nslen .) Moving beyond the cones and 
spheres crea ted  in Fig. 2 (see article), fo r 
this image the artist had to create a string 
o f  spheres, re n d er them  in white and  use 
pink fo r the pearl box. T he gold m edallion 
depicts an angel.



C o l o r  P l a t e  C

No. 1. T op  and center. Gregory E. Gundlach, sections from  Z-TRANZ™ image sequences, pho to ­
graphed  with the au thor’s 19-lens cam era on 70-mm EK 64 film: Electric Serge (top), 1989; Cartwheel 
(center), photographed  in the strobe lab at 1986. T he cam era’s 19 lenses, each 58 mm apart in a
horizontal arc, simultaneously record  separate images o f the subject from  their slighdy d ifferen t view­
ing angles. T hese are then prin ted  in narrow  strips onto one sheet o f Film and  displayed b ehind a black 
line raster. W hen viewed, d ifferen t strips (and, hence, d ifferen t images) are visible to the left and right 
eyes, and  the viewer experiences the three-dim ensional e ffect o f the Z-TRANZ print.

No. 2. Bottom . Marisa Gonzalez, Contemporary Musical Graphics in Color (detail), copier-generated art,
1 X 11 ft, 1985. A m ural at the school o f music “Soto Mesa” in M adrid; color pain ted  with ligh t
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C o l o r  P l a t e  D

No. 1. T op. Sonia Landy Sheridan, Visualizing Time: Layering/Transparency, Lum ena 8 (Time Arts), 
Xerox Diablo prin ter, Kodak C ibachrom e photograph, 30 x 40 in, 1989. (Photo: Paul Lane) As the 
artist sat b efo re  the video cam era she m oved a sheet o f typing p ap er across her face, once fo r each 
color cycle: red , green, blue. T he three sheets can be seen as transparen t layers. (See “Im age G enera­
tion Survey: Visualizing T im e via C om puters” by Sonia Landy S heridan.)

No. 2. Bottom. Richard L. Loveless, Energy Ingratiates Time, com puter-generated inkjet p rin t, 28 x 36 
in, 1988. O ne o f a series o f 150 images about “Tim ing M arks” , exploring concepts o f energy, life and 
time-travel from  the caves o f the Anasazi Indian  to contem porary E urope and back into the soul.


