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Using a combination of simple technologies, two artists create

an installation that links mobile video robots to the Internet.

by Guy Marsden

Gallery Robots on the Internet

When I met Joel Slayton a year ago, he
told me about an idea for a new installa-
tion he had been developing. He wanted
to build fully autonomous, surveillant
“video” balloons that would interact with
people in a gallery environment. He envi-
sioned an installation with zeppelins float-
ing 810 feet above the ground with video
cameras attached at eve level. Using pro-
pellers, these mobile zeppelinsg would be
able to follow people as they moved
throughout the space. With several of
these surveillant balloons working in con-
cert, Slayton wanted to create the ap-
pearance of intelligent behavior similar to
that of a biological system. He also want-
ed to transmit video images from the bal-
loons’ viewpoints, via radio links, to mon-
itors in or near the gallery.

Slayton is the director of the Comput-
ers in Art and Design/Research and Edu-
cation (CADRE) Institute, an interdisci-
plinary academic and research program
at San Jose State University dedicated to
the exploration of computers and interac-
tive media technology. Slayton has col-
laborated with various individuals and in-
stitutiong to produce many large and
complex performance art works that in-
corporate innovative formes of interactive
media and technology.

Before we began the project, I advised
him that it would be impractical to use a
heavy battery to run the surveillance bal-
loons all day. The balloon size required to

loft the battery would be too large to fit in
the gallery. I suggested an alternative in
which the balloons would be tethered to
mobile robotie platforms. In this way, the
heavy battery and equipment would stay
on the ground, yet the balloon concept
would be maintained. (There is a history
of military tethered balloons being used as
observation platforms that poes back over
a century.) After he adjusted to this idea,
and after exploring the possible forms the
robotie platforms might take, he asked me
to build three units. We alzo expanded his
concept to include the distribution and re-
mote viewing of video output from the in-
stallation on the Internet.

Creating the Robots

The basic robot platform is a round wood-
en board with two motorized wheels at
the sides and casters in the front and rear,
which allow the unit to rotate in place. In
the center of the platform is a large, 12-
volt gel cell battery (about the size of a
car battery) that has more than enough
power to operate the robot for 10 hours.
The cover is a 24-inch elear acrylic dome
painted black on the inzide. By tethering
two wires to the balloon, we could control
camera orientation while also feeding
power to the miniature video camera and
transmitter package. A clamp would hook
the balloon to the center of the one-half-
inch wooden dowel to support the video
camera. Slavton did some tests with heli-

um balloons and found that an eight-foot
balloon filled with air to six feet would
keep the package afloat for about two
days. He alzo found a way to refill the bal-
loons by slipping the nipple over a piece
of rubber tubing and securing it with
tightly wrapped tape, When the tube was
sealed with a small stopper, the balloon
could easily be refilled as needed.

While radio control could have been
used to enable the robots to track people,
it would have required a hidden operator
to continuously run each robot. Instead,
we used on-board computers to operate
the robot and manage the tracking fune-
tion. I was able to design a unique “radar”
system that locates people near the robot
and turng the robot to follow selected
people within its range of view.

The tracking sensor iz mounted above
the battery and protrudes from the cen-
ter of the dome. This “radar” operates on
twao fairly simple technologiez. Mounted
to a rotating head is a passive infrared
motion sensor, ! like the type used in bur-
plar alarms, and a Polaroid ultrasonic
ranging sensor, £ gimilar to the kind used
in automatie-focus camerag. The lens of
the infrared sensor is masked down to a
alit, so it iz triggered only when pointed
directly at a person (it reacts to warm
temperatures). The trigger causes the
Polaroeid unit to determine the distance to
the person being tracked, up to 30 feet
away. A small computer known as the
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Bazicd controlz the motor that rotates the
sensor head, The angular position is de-
termined from an encoder that optically
eounts the slots in a metal disk attached
to the motor. This allows the computer to
differentiate eight different “vectors,”
When the sensor “pings,” the compuler
pauses, records the vector and sends it to
the other Basic Stamp eomputer, which
controls the robot's movement and colli
gion-avoilance senzors, While it was not
necessary to stop the head rotation, doing
g0 provided a niee visual indieation of “in-
telligence™ and served as a diagnostic of
the sensor's function. The main comput-
er uses the vector information to turn
the robot so it points toward the person
being tracked.

| desgigned a collision-warning senzor
systern based on an item called "Back Up
Sean,” which is available on the eleetron-
ies surplus market,? Originally intended
for automobile use, it consists of Lwo 2en-
sord that can be mounted Lo a car's rear
fender and wired to a display that clips
onta the car's rearview mirror. Using a
bar graph and a readout in feet, the de-
viee shows how close vou are to ohjects
behind the car as you baek up. 1T mounted
fhese sensors under the front and eear of
the robhot platform and powered them
from the 12-volt battery. At surplus
prices these sensors were very affordable,
and only minimal modification was re-
quired to conneet them to the computer,

Programming “Intelligencea”

[lach of the robots has 4 different sens-
ing range: one tracks only nearby peo-
ple and ignores the nthers; another fol-
lows only people who are four to eight
feet away. The remaining unit looks on-
Iy at more distant targets. Rather than
aetively following people, the robots
mostly turn to point the eamerda at
them, If the robots do not sense a pres-
ence for several minutes, they are pro-
grammed to roam. We spent time pro-
gramming different behaviors for each
rohot, ranging from slow and eantious to
a faster “explorer” style of movement.
One remains virtually in place when not
tracking someone, slowly rotating one-
elgphth turn every minute or so to gcan
the space, then moving te & new loca-

tion, Another robot iz programmed to
act like an explorer, moving about six
feet every 14 seconds. Thiz robot eovers
a lot of ground. All of the robots back
away from anything eloser than three
feet, so they spend some time getting
oul of people’s way and stuying clear of
walls, ete,

For the cameras, we used ultra-
miniature black-and-white video eam-
erag,® which measure about two by
three inches, and wired them 1o minia-
ture transmitters,
from Kits, We also tested an inexpensive
video transmitter system ® designed for
home use but found it could not handle
the continuous movement of the trans-
mitters. These parts had to be amall and
light (about one-half pound) te keep the
balloon size reasonable. The tranamit-
ted video is received at a station in the
gallery, where the different camera
views are displayed on monitors. A com-
puter digitizes the video for transmis-
zion  via modem to the CADRE
[nztitute’'s World Wide Web site on the
[nternet. [ also built a small video
switcher that would allow the computer
Lo select which video souree Lo digitize,
CADRE Institute gtaffer Bruee Gard-
ner created o computer graphic previ-
aualization of the robota, Gardner alzo
wiorked with artizt Steve Durie to cre-
ate the World Wide Web page and the
custom-designed software that =endsa
the images from the site to Ban Jose,

which 1 assembleod

where they are shown on the Internet,
The Internet imapes from the gallery
are updated every minute, and vigitors
to the site can aceess quick-time movies
compiled from various time periods.

In the inztallation, the robots were
eontained within a 25-by-25-foot “cor-
ral,” which consisted of a six-ineh-high
barrier within the center of the museum
rallery space, Museum visitors were
encouraged to interaet with the rohots,
which appeared shy because of their
collision-aveidance behaviors. We hoped
to 2ee an emergent colleetive bhehavior
develop as these robots interacted with
viewers, each other and their environ-
ment. Conceptually, the idea of surveil-
tance via the Internet by viewers all
pver the plobe 13 most intripuing. s

Thas installation was exhibited in the
“Art ns Signal” erhibition af the Kranert
Art Musewm af the Unidversity of Blinois
it Ol prtdipe - Urfaeria from Notten e
17, s, throwgh Sonuwary 21, 1996, The
Weh zite revamins aefive for viewing the
tnstadlation and shows the fisfory af the
project. The World Wide Web address 15
httpefisurvet spawedu=.
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Compuler-generated image showing mobile
surveillance robots. Image by Bruce Gardner.
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