
genetics on our understanding of human
liberty and human dignity. “We conclude
there is no inherent conflict between a
greater understanding of genetic contribu-
tions to behavior and due regard for
human dignity,” the report says. “A non-
reductive, rationalist understanding of
human freedom can coexist with recogni-
tion of the genetic influences on our

human abilities.” In other words, we need
not be fatalistic about genetics.

This is a sensible approach, as far as it
goes.  But it ignores our long history of mis-
using partial knowledge, and the modern
error of believing that human beings and
human societies can always be broken down
to their parts and scientifically improved.
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Are you ready for a robot in your
home? According to a report
issued last fall by the United

Nations Economic Commission for
Europe, household robot sales are “on the
verge of taking off.”

The U.N. report outlines the major
trends in the robotics market, most
notably the move from the factory floor to
the home.  Robots have been used in indus-
try for decades—we are all familiar with
the big robotic welding arms that build
cars and other consumer goods. According
to the U.N. report, there are about 12,400
robots used for other kinds of professional
work—mostly for jobs too dangerous for
people (inspections at nuclear sites, demo-
lition work, handling bombs) or tasks that
require great precision (surgery, lab work).
Others are used for tedious or odious work
(milking cattle, cleaning sewers).

But the latest buzz is in domestic robots,
such as autonomous home vacuum clean-
ers. While most of these machines are still
in the design or testing phase—like the
“DC06” from the British firm Dyson, the
“Robo Vac” from the vacuum company
Eureka, and an unnamed device from
Hoover, all mentioned on the Wired News
website—at least two companies have put

automatic vacuums on the market.
In late 2001, one of the world’s largest

appliance makers, Electrolux, announced
the creation of its automatic vacuum, the
“Trilobite”—so called because it resembles
the prehistoric arthropod. The Trilobite is
round and red, about fourteen inches in
diameter, and weighs eleven pounds. It
navigates with ultrasound, and it plugs
itself into a charger when its power gets
low. The current price: over $1,500.

A similar machine, the “Roomba” vacu-
um, is the same size and shape as the
Trilobite but weighs several pounds less
and costs just a fraction of the price.
Introduced last year by the Massachusetts
company iRobot, Roomba moves in a ran-
dom pattern as it vacuums, and it has
infrared sensors that allow it to pick up
invisible boundaries set up with a separate
guide unit.

Before these automatic devices catch on
with a general audience, they’ll have to be
affordable, effective, and easy to use.
According to the U.N. report, about 21,500
such domestic work robots were sold by the
end of 2001, and another 700,000 could be
sold by 2005, including vacuuming, lawn-
mowing, and window-washing robots.

But there’s no reason to believe that peo-
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ple will think of these machines as robots at
all. Our homes already contain appliances—
like dishwashers and laundry machines—
that could be considered primitive robots,
but we don’t regard them as such. Sure,
Trilobite and Roomba might have comput-
er chips in them, but so do our cars, as well
as some new microwaves, ovens, refrigera-
tors, and phones—and we don’t think of
those as robotic. USA Today recently called
these new machines “digital eunuchs” spe-
cializing in “life’s little drudgeries.” In other
words, just the latest high-tech appliances.

Most of the personal and private robots
already on the market are “toy and enter-
tainment robots,” like Sony’s robotic dog
“AIBO.” AIBO comes in different shapes
and colors, with memory, voice, and name
recognition, and the ability to follow cer-
tain basic vocal commands. In addition to
dancing, posing, and playing, the latest
AIBOs can take pictures and check e-mail.

Some animal-shaped robots are finding
their way into the workplace, like the
odor-detecting “Banryu” (guard-dragon),
which two Japanese firms are releasing
this year. More intriguing is the increase
in the use of human-shaped robots in
places of business, where they work as
security guards, guides, or receptionists in
some offices. According to the Japan
Times, a researcher at Sohgo Security says
that his company’s vaguely-humanoid
guard robot was intended to “help in men-
tally tough night rounds,” but many cus-
tomers want to know if it can pull double-
duty by working as a receptionist during
the daytime. Honda’s ASIMO robots, per-
haps the world’s most advanced humanoid
robots, have “been leased to several corpo-
rations and museums for use in greeting
people at offices and events.” An ASIMO
also works as a receptionist at Honda HQ.

The next market for humanoid robots is

the home.  Although no ASIMOs are yet
for sale, Honda hopes eventually to market
a version for consumers. Bandai, the com-
pany that brought us the Tamagotchi “dig-
ital pet” fad a few years ago, is creating a
home robot based on a robotic character
from a popular and long-running Japanese
cartoon. The Japan Times quotes a Bandai
executive as saying he hopes the robot will
be able to help with household chores—
“like helping elderly people change light
bulbs”—by the end of the decade.

One reason why so many robotics engi-
neers are working on humanoid robots,
instead of pursuing more imaginative,
mobile, futuristic designs, is that ordinary
people (especially the elderly) might inter-
act more comfortably with robots that
have familiar shapes. In a country like
Japan, with senescing demographics, the
desire of an aging population for robots
could be enormous, both as personal assis-
tants and as companions. In fact, one
Japanese company, Yamatake, has devel-
oped a chat robot just for talking with the
elderly; it’s capable of moving about on its
own and carrying on “a brief, meaningful
conversation,” according to the company’s
website, though just how meaningful is
not quite clear.

Engineers seem to have mastered the
basics of robotic bipedal walking and other
humanoid motions—for instance, there is
a new Chinese robot capable of performing
tai chi—but there are still other essential
capabilities that need improvement before
robots regularly enter the home, including
better skills for interacting with their
environment and their owners.

In the former category, there have been
a number of recent improvements in
robotic navigation systems. Most promis-
ing is the development of a new vision sys-
tem for robots, announced last year by
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artificial intelligence guru Hans Moravec
(who is discussed at length in Charles
Rubin’s piece earlier in this issue).
According to Moravec’s website, the sys-
tem uses stereoscopic cameras and a com-
puterized grid to map the size and distance
of objects, so that robots can “deal with
unexpected route hazards” and “locate des-
tinations that move unpredictably.”

There have also been advances in robot-
human interaction. Engineers at Vanderbilt
University are working on a robotic sys-
tem capable of recognizing human mental
states. The robot’s input comes from sen-
sors that collect physiological data—
heartbeat, sweat production, blood pres-
sure, and other indicators—which are
combined to give a general picture of a
person’s psychological attitude. In a paper
in the journal Robotica last November, the

engineers said that this technique will “be
useful in the future human-robot coopera-
tion activities, where the robot will recog-
nize human stress and respond appropri-
ately.” Other researchers have recently
made progress in designing robots capable
of interpreting human gestures, facial
expressions, and speech.

The U.N. report predicts that there will
be millions of robots in people’s homes by
the year 2005, creating a market of more
than $2 billion. Such grandiose predictions
aren’t new—some experts had forecast that
the market for home robots would be that
size by the year 1990—but they seem more
tenable now, with thousands of robotic
dogs and vacuum cleaners already in peo-
ple’s homes. The only question that
remains: Will our robots make life better or
make us helpless?
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Aseries of scientific and technical
experiments in China over the past
several years have combined to

raise yet more troubling questions about
the ethics of biotechnology in that still-
authoritarian country.

The recent progress in biotechnology in
China has its roots in Deng Xiaoping’s
1986 approval of a grand strategy to bring
science in the straggling socialist state up
to speed with the developed countries.
Biotechnology in particular became a pri-
ority in the 1990s, after it became clear
that American companies had a strangle-
hold on the information technology sector.
Determined to seize upon the next com-
mercially lucrative technology revolution,
the leadership in Beijing began to ramp up
biotech research and development.

Despite China’s cash-strapped economy
and sparse patent protections, the coun-
try’s biotechnology project has racked up
some impressive results. In 2001, Chinese
researchers grew dog bladder tissue on the
back of a mouse—a freakish bio-engineer-
ing “success” performed in a military med-
ical research institute. In April 2002, a
team of researchers at the Beijing Genomics
Institute released a rough draft of the
genome of one strain of rice. Even though
the Chinese results were not as complete
or accurate as those announced in
December by a Japanese-led international
consortium of rice genome mappers, the
Chinese researchers managed to shock
observers by producing their draft in just
three months.

In addition, Chinese scientists claim to
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