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Firstline
ILUONS of television viewers enjoy the dramatic power of ER
and Chicago Hope despite the
medical jargon and complex situations that often prevail. The career adventures of a top-of-the-line cardiothoracic
surgeon, for example, might seem a bit esoteric, yet the public obviously sympathizes.
Another popular series, NYPD Blue,
presents a similar paradox. This police
show, like the doc shows, is often quite
technical in its professional intrigues. But in
both cases the characters are down to earth
and their stories address provocative
themes of universal appeal. Though relatively few of us perform coronary bypasses
or solve major crimes, we can't help but
believein and care about these people. And
along the way we gain a little more respect
for what real medical practitioners and
police detectives do, having been reminded
not to take their routine but considerable
achievements for granted.
Te1evisionland could use a similar show
based on the aspirations and adventures
of engineers, who also address provocative themes of universal appeal as an intrinsic part of their work. Indeed, such a show
could be part of a whole new genre embracing feature-length films as well. "Cinema tech" could provide a new source of
fascinating and entertaining stories for
public consumption while also serving the
engineering profession.
Lord knows the public image of technologists could use some enhancement.
Although often regarded as workers of
high-tech miracles, engineers tend to be
stereotyped as unattractive, humorless,
barely human geeks whose work, at least in
its day-to-day processes (as opposed to its
ultimate products), arouses little general
interest. Such widespread ignorance of the
mystery, pleasure, and relevance of engineers' efforts--on projects that are necessarily long-term, unpredictable, and in
steady need of tender loving care-are one
reason why the public, through its political
representatives, has lately been putting the
financial squeeze on R&D.
In "Getting High-School Science in
Order," physicist Leon M. Lederman
points out in this issue of Technology
Review that a fundamental way to combat such illiteracy is to reform the teaching
of the basics. He prescribes in particular a
three-year sequence of courses-s-concen-

-

-

IisUflfeons, tax lawyers,
and other unlikely
professionals can inspire
successful TV shows,
why can-'t engineers?

trating on, but not limited to, physics,
chemistry, and biology, in that orderdesigned to build knowledge of science and
its applications in a step-by-step and cumulative fashion. Such an approach would
provide experiences, Lederman maintains,
that stimulate rather than turn off highschool students and put them well on the
road to becoming informed and responsible citizens in a technology-based society.
These kinds of reforms could serve as a
foundation on which to build, as Lederman envisions, an "American renaissance," and not just in science- and technology-related matters. But such changes
are neither quick nor easy. In the meantime we might pursue complementary innovations--such as cinema tech-that are
more readily achievable if only because
they require fewer decision makers.
If you scoff at the idea of popularizing
the practice of engineering-what could be
slower and less dramatic, after all, than the
years of patient labors and dead ends that
usually precede technological advances?consider the wild popularity a few years
ago of L.A. Law, as well as the established
genre of legal/courtroom dramas of which
it was a part. The stereotype of the lawyer
is no more glamorous than that of the engineer, and the grindings of the law are no
faster than that of R&D. Actually, day-today activity in hospitals and police stations
is mostly mundane as well, punctuated
only occasionally by the kinds of intense
conflict of which drama is made. It takes
the imagination of writers, directors,

actors, and the many others who make
movies and TV shows to spin a good yarn,
keep us in our seats, and-if they're drawing on quality material-touch our hearts
and improve our minds.
Happily, there is no shortage of such
material when it comes to technology.
Engineers exert an impact on just about
everything human beings do because they
devise the products and services we employ
in doing it. They affect where we live, what
we eat, and how we travel, communicate,
work, and play. They protect and improve
(and sometimes degrade) our environment,
both natural and social. They influence our
health, physical as well as mental. They
marshal the energy sources that keep us
warm, cool, and constructively occupied.
They investigate disasters, acts of both God
and humanity, and try to forestall future
damage. Whether building a vehicular
highway or an information highway, technologists spawn dramatic results, and their
lives could be the stuff of drama as wellor readily made so with the kind of creativity that has long enhanced the images
of doctors, cops, and lawyers.
Unfortunately, as TR columnist Samuel
C. Florrnan has written in his acclaimed
book The Existential Pleasures of Engineering, this is a profession that "lacks
poets within its ranks." But so do many of
the other professions that have inspired
artistic and entertainment genres. "The
engineer," says F!orman, "may merely be
waiting for his Shakespeare."
Technologists could use a few Chekhovs
and Ibsens and Woody Aliens, too. But we
need not twiddle our thumbs until the
poets arrive. As journalist Daniel S. Greenberg wrote in TR's February/March issue
("Scientists Must]oin the Fray"), the community can take the initiative. Organizations oriented toward engineering, not only
professional societies but also companies
and universities, for example, might
actively commission and work with writers
and other media professionals to convert
such goals into reality. The benefits could
include new creative (and economic)
opportunities for the film and broadcast
industries, a better-informed public that
appreciates and supports the science and
technology community, and a wider range
of cultural options .•

-STEVE
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fuel. As known oil reserves begin to peak
and level off in the next 20 years, a sharp
increase in the price of gasoline will
draw more attention to the need for an
electric transportation alternative.
CLARK W. GELLI GS

Vice-President, Customer Systems
Electric Power Research Institute
Palo Alto, Calif.
"The Electric Car Unplugged" was most
timely. In late December 1995, the California Air Resources Board directed its
staff to prepare regulations that amend
the EV mandate. This change lays the
groundwork
for what we believe is a
sensible and environmentally
sound
approach to meeting not only California's air quality needs, but the nation's
as well. Your article anticipated many
elements in the proposal, including:
• Suspension of the mandate to produce
EVs based on the finding that batteries
likely to be available in the next five to
six years will not provide the range that
customers require at an affordable cost.
• A focus on obtaining cleaner gasolinepowered vehicles. The migration effect
of cleaner cars in California will do more
for air quality in the near-term than EVs
would.
• Formation of a partnership to develop
advanced batteries with power densities
more likely to meet the needs of a greater
number of customers.
• A partnership structure-a
national
program led by California-to
help
ensure that efforts are not diluted by a
proliferation of unique EV programs in
other states.
• A science-based review process to
ensure that immature technology is not
forced on customers.
As manufacturers, we recognize that
to be successful, our products must meet
the environmental needs of communities
in which they are sold. The new California approach recognizes that to be successful, cars and trucks must meet cu tomer needs as well.
JOHN P. MeT AGUE
Vice-President, Technical Affairs
Ford Motor Co.
Dearborn, Mich.
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MISGUIDED SPENDING
I disagree with Harvey Sapolsky's suggestion in "The Truly Endless Frontier"
(TR November/December
1995) that
we use fear of illness and death, instead
of fear of the Russians, as a rationale for
funding science with public dollars. If
every American enjoyed excellent health
and lived to be 200 years old then no
one would complain that 14 percent of
gross domestic product is spent
the
on health care. Unfortunately, Americans face higher health care costs and
have less access to health care than the
citizens of other developed nations, yet
our health is not demonstrably better.
This situation has arisen despite, and in
some senses because of, American scientific and technological
initiatives in
health care. Sapolsky lauds the 20-yearold campaign to
conquer cancer,
but this scientific
effort has cost
the U.S. taxpayer
about 1 billion
!.~
inflation-adjusted
dollars annually,
while age- and
sex-adjusted cancer death rates
remain essentially
unchanged. If this
money had been spent on simple preventive measures such as reducing
tobacco use, hundreds of thousands of
lives might have been saved every year.
Sapolsky is correct when he says that
R&D spending is only a small part of
the total health budget, but the new
technologies
created by R&D are
responsible for a substantial part of the
persistent rise in health care costs. This
technological process has not created a
health benefit proportionate to its cost.
If science is to improve the quality of
life for society as a whole, and not just
for scientists and research universities,
then public dollars must be allocated
through the democratic process. If curiosity-driven scientists capture future tax
dollars through the elitist program supported by Sapolsky, health care costs
may continue to rise without corre-

u.s.
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sponding improvements in health. At the
same time, dollars will be diverted from
simple but effective approaches
to
improving the overall health of the public. The result will be a health care system, and a scientific establishment, that
becomes increasingly tarnished in the
eyes of the public, which I am sure is not
what Sapolsky wants.
JAMEsA.

COWAN

Chief of Medicine
St. Luke's Hospital
Bethlehem, Pa.
FuND WITII CARE
Several articles in the NovemberlDecember
1995 issue seem to share a common thread
that should be anathema to an objective
publication such as Technology Review.
Lawrence
Grossman
approaches
"Maintaining Diversity in the Electronic
Republic" with an exceedingly transparent agenda. He observes that "under the
present, commercially driven system,
such [quality] TV programming
has
become the rare exception rather than
the rule." Grossman would do well to
recall that we are living in the United
States, a capitalist country, where commercial gain is not just accepted but welcomed. He suggests that "the nation
needs an independent public telecommunications trust fund." I seriously question
the need for public money-specifically
my tax dollars-to
fund media of any
sort. To put the final nail in the coffin,
Grossman is announced as the "president
of the forthcoming PBS Horizons Cable
Network." His self-serving infomercial
should have been paid for and presented
as advertising.
Further undermining TR's credibility
is Harvey Sapolsky's article, "The Truly
Endless Frontier," on the declining public (otherwise known as taxpayer) support of basic research. While I am sure
that Sapolsky and many others are worried about their future funding, nowhere
does he attempt to make a case for the
necessity of such support. As do most
academics, he assumes that he has a
right to such funds and merely needs to
lobby Congress to regain them.
Similar to Sapolsky's article is Robert

LEITERS

M. White's
colurrm "Reshaping
an R&D Jewel." While
White offers several suggestions on how to replace public funding
for R&D, he never bothers to discuss the
necessity of such funding.
If it is TR's policy to advocate public
funding of universities, let's at least have
an intellectual debate. I find it very disconcerting that TR can make such a broad
assumption and give so much attention
to the "how" but none to the "why."
DAVID MCCLELLAND

Duluth, Ga.
Editor Steven J. Marcus's assertion that
"researchers need a better strategy for
fighting threats to federal funding" (First

Line, TR November! December 1995)
left me speechless.
In my day, MIT was a proud "independent" institution. My research during the 1940s was war-oriented by my
choice-but
not government-sponsored. In those days, private industry
supported all types of research. Unfortunately, recent corporate buyouts of
progressive and successful firms such as
Goodyear and Philips have looted them
of their research funds. Other companies have taken the hint and minimized
the use of cash surpluses for research.
Instead of subsidizing research with
public funds, the government should
provide incentives for private researchor at least protect it from predatory
speculators.
RICHARD S. S HMlDT
Houston, Tex.

THE PROBLEM wrm LEFrOVERS
In "Making Biomass Energy a Contender" (TR October 1995), George
Sterzinger presents a potentially won-

derful energy future, but he overlooks a
problem common to today's electricity
plants that biomass facilities would also
confront: the waste produced per unit of
power. Sterzinger mentions that char,
tars, and oils must be removed before
the combustible gas reaches the turbine
without telling us how great a disposal
problem this could present. My guess is
that the tars and oils in particular will
have a high-enough fraction of toxic
compounds that they'll require incineration at high temperatures. Building an
effective incinerator would increase the
capital cost of the plant, reduce the
net yield, and possibly even ruin the
economies of scale expected by the
author.
I also wonder whether crops of fastgrowing trees would exhaust what
Sterzinger describes as already marginal
land. Crops requiring fertilizer or rotation would impose another cost that
would raise the price of biomass energy.
CHARLES

J. HITCHCOCK

Brighton, Mass.

CYRUS CAME Fmsr
While I enjoyed the information
on
Roger Schank's software in "AI as a
Training Tool" (Trends, TR August/
September 1995), I want to note that
while his Fast Reading and Understanding Memory Program (FRUMP) read
stories from the United Press International news wire, it was the Computerized Yale Retrieval & Updating System
(CYRUS), a program I designed and
wrote, that incorporated those stories
into a knowledge bank and answered
relevant questions. CYRUS was the
forerunner of many similar autonomous
reasoning systems. These systems were
made interactive when Schank and his
colleagues realized that people could
adapt cases to come up with more interesting solutions to problems than computers could.
JANET L. KOODNER

Professor
Computing and Cognitive Science
Georgia Institute of Technology

Continued on page 66
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tures, with an onsceen agent. This, she
believes, would be a milestone on the
way to equipping computers with true
"social interfaces." "The dominant
metaphor for computer-human interaction these days is conversational: you're
supposed to be able to talk to the
machine, and it's supposed to talk back.
But the people who've designed such
interfaces thus far haven't fully exploited
the metaphor." A real conversational
partner, Cassell maintains, must do
what humans do when they interactinterpret gestures. "It has to know that
when I represent spatial information on
both hands I'm drawing a contrast
between two things. It has to know that
if I say 'He went down the street' and
my hands are bobbing up and down, I
mean 'bounced,' even though I didn't
say that."
A big challenge in designing a gesturerecognizing interface is enabling the
computer to see what the user's hands
are doing. One possibility relies on work
done by Media Lab colleague Alex P.
Pentland and his students, who have
devised a video system that can follow
the orientation of a person's palms. But
fingers, which are crucial to gestures, are
difficult to track because they are so
small. Another solution may emerge
from the work of the Media Lab's Neil
Gershenfeld on magnetic force fields,
which, when hands are thrust into them,
"seem to do a good job of picking up
changes in hand shapes."
In gesture generation and recognition,
Cassell sees liberation. "To get computers to understand us," she says, "humans have learned to act like computers.
We shape our behavior to an extraordinary extent when we sit down in front of
a computer. But less and less so. Teaching a computer to interpret gestures is
just another step toward it shaping its
behavior."
A necessary step, or just frosting on
the cake? "It may be frosting for people
who already use computers a lotthough even they could work faster by
getting simultaneous information across," says Cassell. "But consider the
still vast set of people who don't use
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computers. The ability to converse and
gesture naturally may open up the world
of computing to many more of them."
-DA
VISIT
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PROSTATE PROBLEMS

r:::a:J Typically unaware of the problem
...
when young, men learn about urinary difficulties as they age. While at
least one of every five 50-year-old men
has a painful condition marked by a
repeated, urgent need to urinate but an
inability to emit much fluid, by age 75
that fraction has jumped to more than
four of every five men, says Ernest G.
Cravalho, a professor of mechanical engineering at MIT who has been studying the mechanics associated with the
problem for 15 years.
Doctors diagnose most of these men
as having a benign enlargement of the

But such diagnoses aren't always correct. According to Yalla, who's also chief
of urology at the Brockton-West Roxbury (Mass.) Medical Center of Veteran
Affairs, 30 percent or more of the symptomatic men who come to his clinic have
problems other than prostatic obstructions. Members of this group who might
be advised to try any of the treatments
that are typical for a benign prostate
problem-surgery that involvesscraping
away of prostate tissue, drugs that either
relax or shrink the prostate, and "watchful waiting" to see what happenswould not find relief from them, he says.
In the early 1980s Yalla asked Cravalho to study the mechanics of the
lower urinary tract and help develop an
objective test for determining whether
individual patients' urination problems
relate to their prostates, and if so, just
how. To devise a technology that would
provide numerical data on any prostate
problem, Cravalho first developed a
model of how pressure levels and flow
rates can change, under a wide variety
of conditions, throughout the lower urinary tract. That system extends, by way

Maryrose P Sullivan and
Ernest G. Cravalho are
among the researchers
who have developed a
technique to determine,
without an internal
probe, whether men with
a painful urinary-tract
condition have a prostate
or a bladder problem.
prostate gland. Subbarao V. Yalla, an
associate professor of urology at Harvard Medical School who works with
Cravalho, says that today such evaluation may be reached after only two subjective exam techniques. These are routine questions about urination habits and
internal probing with a gloved hand to
feel for enlargement of the prostate
gland. (During the same procedure doctors also feel for hard, discrete nodules,
which could indicate prostate cancer.)

of the urethra tube, from the bladder
through the doughnut-shaped prostate
gland to the tight region of the sphincter
muscle and finally out through the lower
portion of the urethra. Norman R. Zinner, a clinicalassociate professor of urology at the Universityof California at Los
Angeles School of Medicine, calls the
development of such a "urodynamic"
model "extremely complex" because
components of the tract act like "floppy
rubber tubing that can change shape as
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