
to the surface of the patient’s visual cortex.
When equipped with the full unit, a patient
sees a display of phosphenes, which looks,
as the Wall Street Journal put it, like “the
light-bulb array of a stadium scoreboard,”
and which approximates—very roughly—
the outlines of objects.

The FDA hasn’t approved the device
because electrical stimulation of the brain
has caused seizures in some patients. But
at the Dobelle Institute in Lisbon,
Portugal, eight people have been outfitted
with the full system, at a cost of $115,000.

At the University of Utah, researchers
are seeking to develop an electrode device
which, rather than interfacing with the
brain’s surface, penetrates the brain’s visu-
al cortex, and is capable of stimulating

individual neurons. Dobelle considers this
risky; brains tend to jostle a bit in the
skull, and a foreign object inserted into
them could bring on hemorrhaging. But in
time, such machine-to-brain connections
might be more reliable, as advances in nan-
otechnology make possible more seamless
interfaces between electronic devices and
living tissue.

One artificial retina researcher, Dr.
Eberhart Zrenner of Tübingen, Germany,
told Science magazine that—beyond the
obvious desire to help patients—the effort
to bring sight to the blind holds a special
allure: Whoever makes the breakthrough,
he remarked, could be the first to say, “I’m
the one who, like Jesus, made a blind man
see again.”
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The Future of Satellites
New Problems and New Players in the Satellite Game

Over the past four decades, satel-
lites in orbit around the earth
have become absolutely critical to

commerce, communication, and national
security. Military and commercial domi-
nance of (or at least basic competence in)
the satellite business will be a key to
America’s success in the coming years. But
recent press reports indicate that the
nation’s military reconnaissance satellite
program is in poor shape, and that an
unprecedented proliferation of foreign-
owned commercial “microsatellites” is
near-at-hand.

The U.S. has spent about $200 billion on
its military satellite program since its
inception some four decades ago. Most
estimates suggest that the American mili-
tary and intelligence community now have
roughly 100 satellites in orbit dedicated
purely to national security reconnaissance
and communication. These satellites are

operated by the highly secretive National
Reconnaissance Office (NRO), run out of
the Pentagon and staffed jointly by
Defense Department and intelligence
community personnel.’

The NRO has for years been accused of
mismanagement and gross inefficiency,
though the classified nature of its budget
and operations has made a public account-
ing impossible. In August, U.S. News &
World Report published the results of a six-
month investigation into the agency, and
its findings were not encouraging. Despite
its $7 billion budget, the NRO is routinely
in the red, and rarely on schedule. Perhaps
more importantly, it has run into a series of
technical problems in recent years that
have deprived the American intelligence
community of some potentially crucial
eyes and ears—at a time when the nation,
slogging through a multi-front war on ter-
rorism, cannot afford an intelligence lapse.
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Two NRO satellites launched in the past
two years have malfunctioned in ways that
have seriously hindered their performance;
this has caused the agency to delay several
planned launches of new satellites, until
the problems with the existing ones can be
diagnosed. Meanwhile, a substantial num-
ber of America’s spy satellites are nearing
the end of their planned lifespans, and
replacements are slow to come.

All of this has led to two key changes in
policy. First, the military and the intelli-
gence community have begun to make
greater use of civilian satellites, operated
by private companies, both for communica-
tion and for reconnaissance. Second, the
CIA—apparently with support from
Defense Secretary Donald Rumsfeld—has
opened a new office to manage future spy
satellite operations, potentially doing an
end-run around the NRO.

Meanwhile, as the future of America’s
large and expensive cutting-edge spy satel-
lites remains less than certain, a new breed
of small, highly mobile satellites geared for
non-military use is hitting the scene.
These “microsatellites,” in some cases
weighing less than 50 pounds each (larger
satellites weigh thousands of pounds), offer
greater flexibility and control, and can dra-
matically reduce the costs of simple over-

flight and reconnaissance tasks.
The European Space Agency is leading

the way in microsatellite operations with
its PROBA (Project for On-Board
Autonomy) program. The first PROBA
satellite is already in orbit. It can navigate
itself—using GPS signals and sophisticat-
ed constellation mapping—and can receive
and automatically prioritize work-requests
(for climate monitoring, ocean surveys,
and other information-gathering) from sci-
entists around the world.

Although the Europeans are the biggest
players in the microsatellite game, they are
not alone. Some smaller nations have
begun similar programs. Nigeria and
Turkey, not normally known as leaders in
the aerospace industry, both recently
began such projects, with microsatellites
launched from Russia in September; oth-
ers, including Thailand and Vietnam, may
soon do the same. 

In the early years of man’s forays into
space, the satellite game was a clash of
superpowers. Today, smaller nations and
private interests are increasingly involved,
which suggests that America’s old
approach to keeping an eye on the nation-
al interest from space is in need of a seri-
ous overhaul.
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On September 30, 2003, a subcommit-
tee of the Senate Committee on
Governmental Affairs held a hearing

on copyright infringement. Two rap stars came
to testify.

LL Cool J: Artists are a huge, and
extremely important part of American cul-
ture. We’re the dreamers. We don’t write

the laws like you guys. We don’t necessar-
ily have the power on certain levels that
you guys have, but we’re the dreamers.
This is—we’re the guys who make the
movies and create the scenarios where the
American guy goes in and wins, and the
rest of the world sees it and says,
“America’s not so bad.”

‘We’re the Dreamers’
Senators Hear Opposing Views on Piracy from Two Rappers
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