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Dear Mr. Schmidt:

‘““Human Factors’® by Lou Grinzo
(Feb. 1992) was enjoyable, no ques-
tion. Any quibbles I have are really a
request for more information. It was
well-written, tight and crisp. The sub-
ject matter was treated competently. I
had no trouble believing that Phil (and
therefore, the writer) knew the tech-
nology.

But such techno-turk deftness makes
me wonder about the realities show-
cased in this fiction.

First, I'd really like to see Analog
print some information about each au-
thor. Knowing a little about the back-
ground and qualifications of the writer
can help the reader gauge the education/
entertainment ratio of the stories.

Because neural net computing is of
interest to me, I have some questions/
problems with the author’s portrayal of
his robot’s intelligence. He seems to be
saying that, at heart, it is a neural net.
But it appears that this writer of hard
science fiction is, at heart, a supporter
of the ‘*hard AI'’ side of the machine
intelligence debate.

The neural net is a radically different
approach to artificial intelligence and
computing. Properly run on analog
(where have we heard that word be-
fore?), not digital computers, there is
no real program involved. Results, un-
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heard of for a computer, have been
achieved by these ‘‘nets,’’ such as cre-
ativity (outputs not present in, or deriv-
able from the inputs), video/mechanical
coordination, and learning by trial and
error. None of which is either possible,
or done easily or elegantly on rule-based
digital computers.

Such sophistication certainly seems
to characterize ‘‘Huron.”’ However, the
author merely pinned a neural net unit
onto his ’bot, like a brooch on a blouse.
It seemed to function as nothing more
than a code generator, or at best a me-
chanical systems analyst telling a code
generator what he needs programmed.
It is clear from the story, at least, that
it is the code that will run Huron, once
it has been optimized.

I can’t believe that the code will give
Huron the flexibility it will need to re-
spond to unforseeables in the manufac-
turing environment. What if a circuit
board is a slightly different shade of
color, or heavier than spec, or damaged
in some way never before encountered?
A million if . . . then subroutines might
keep the program from crashing until
the 1,000,001th scenario occurs. And
what an unwieldy program it would be.
And yet, that is the hard Al approach.

Neural nets are championed by *‘con-
nectionists,”’ the opposing side in the
debate. Nets work by means of parallel
processing. They work by reducing
electrical potentials in a circuit to a min-
imum. The outputs of one level of
“‘neurons’’ becomes the inputs for the
next. A ‘‘solution’’ is really just found
in a line of code in a program. Code is
too linear. Even parallel processing on
digital computers is linear, in lots of
simultaneous little packets.

Memory is not located in any specific
location in the hardware, but is distrib-
uted throughout the net. Therefore,
hardware damage is not fatal as it is in
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digital computers. This is another ad-
vantage of nets over code. Damage part
of a net and the rest takes over with
no degradation in performance, within
limits. But drop as little as one letter in
a line of program code and, as you well
know, the whole thing comes tumbling
down.

The hard Al people say that that’s all
very nice, but that intelligence is really
just a big program running in the ‘‘wet
ware’’ CPU—the brain. Even though
living neurons work together in a man-
ner analogous to nets running on an ana-
log computer, hard Al rejects the asser-
tion that intelligence is an emergent
property of brain tissue. They are con-
vinced that intelligence, once decoded,
can run on any kind of hardware—can
be ported, so to speak, from brain to
computer. They’re not interested in the
tedious study of living neural tissues,
only in writing better code and sharpen-
ing their debugging skills.

However, I find it hard to believe that
Terry Sejnowski’s NETalk generated or
operated from code as it learned to read
aloud overnight. It accomplished this
incredible feat using only a recording
of children speaking and a transcript.
It began by babbling nonsensically, as
humans do, and progressed within
hours to the point where it was able to
pronounce correctly words that were not
even in the recording and transcript.

In the quest to create artificial intelli-
gence, as William Calvin has said, *‘It’s
no crime, in this game, to look at the
cards.”’

Neural nets seem as odd and as too
good to be true as cold fusion was, but
neural nets work. Yet, the great debate
rages hotly. A voice for reason calls for
advances in marrying rule based and
neural net computing, so one can com-
pensate for the other’s shortcomings.
Rocky Balboa said it best; *‘I got gaps.
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She’s got gaps. Together we fill gaps.”’

Perhaps this is what Lou Grinzo por-
trayed in ‘*‘Human Factors.”’

But rather than having the net gener-
ate inflexible, unwieldy code, I would
expect the net to let its digital partner
handle things nets aren’t good at, such
as math, while the net stays in charge
of areas it excels at, such as creativity,
pattern recognition, judgment, eye/
hand coordination. The net could utilize
the output of the digital part as a re-
source to inform its judgment.

I'd love to hear the author’s thoughts
on all this.

I enjoy the magazine a lot. Keep up
the good, thought-provoking work.

JOHN VESTER
10698 Valley View Drive
Rancho Cordova, CA 95670
The author replies. . . .

“Together we fill gaps,”” indeed.
John Vester is basically correct in his
comments about the computer I envi-
sioned for ‘‘Human Factors.”’ I believe
that such a system would necessarily be
a hybrid, using procedural program-
ming and neural nets to their best advan-
tage. The plain code, and there would
be a lot of it in such a system, would
be in charge of all the mundane, *‘phys-
ical’” operations—opening and closing
end-effectors, tracking the arms in
three-space, etc., while the neural net
would handle the higher, ‘‘logical’
functions, such as pattern recognition,
and redesigning and guiding the overall
assembly sequence. The net would ulti-
mately control the bot, operating it by
calling the code segments like subrou-
tines. The architecture of such a system
will likely be more complex than a mere
call interface, however; programmers
will need logical hooks, pieces of code
that act as inputs to the neural net, that
can easily be used to modify the sys-
tem’s behavior during development and
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testing. In other words, they’ll need a
way to fiddle with the system. (Is my
professional background showing yet?)
This mechanism appears near the end of
‘‘Human Factors,”” when Phil disables
the bot’s load-balancing goal.

Finally, Mr. Vester is right about
neural nets. They are almost too good
to be true, and I suspect they will lead
to some dramatic advancements in the
near future.

LOU GRINZO

Dear Dr. Schmidt;

I envy Harry Stine. I thought I knew
all the tricks for making statistics look
the way I want—select the right base
years, use the most favorable definitions
of income, and so on—but he has me
hopelessly outclassed. In the February
1992 Analog he has the cost of a new
car as a percent of annual income being
more than four and a half times as much
now as 20 years ago.

The best I can do, using the 7971
Statistical Abstract of the United States,
is to take average hourly earnings in
current dollars from Table 674: $3.23
in 1970, $9.66 in 1989; multiply by
2000 to get yearly income; and take av-
erage expenditure per new car from Ta-
ble 1051: $3,542 in 1970, $15,403 in
1989. This is an increase from 55% to
80% of annual income.

But all this does is agree with my
memories that buying a new car was as
serious a decision in 1970 as it is now.
What good are statistics if all they do is
confirm what we know already? So can
you get Harry Stine to let me in on his

secret? It might come in handy
sometime.

MICHAEL BUTTERWORTH
Tolland, CT

The author replies. . . . :
I stand by my numbers. They were
US Department of Commerce numbers,
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and I got them out of an issue of The
Wall Street Journal, date not recalled
because it was last year some time. (I
already have quite enough paper stored
away in file boxes, thank you, so I can’t
save everything!) They didn’t seem out
of line to me. The last time I bought a
new car was in 1973, and I paid 21.25%
of my annual salary at that time for the
vehicle (which I still drive). And I
didn’t want to pick an argument with the
US Department of Commerce because
they have outstanding data bases!

Today, a favorite ploy used in at-
tacking someone whose conclusions are
not agreeable is not to pick an argument
and debate it on logical or philosophical
grounds. One attacks the data! I see this
used all the time in scientific journals
and have watched the process in use at
scientific meetings, too. John W.
Campbell, Jr. taught me a variation of
the procedure 30 years ago: Never ac-
cept the initial premise of a person’s
logical argument. Maybe I ought to do
a column on this subject!

Actually, I really don’t care if readers
agree with me or not. My job in writing
the column is far more difficult. It is to
get them to think in perhaps a different
way than usual! (Yes, I enjoy being a
hair shirt.)

G. HARRY STINE

Dear Dr. Schmidt:

Your editorial on AIDS, ‘‘The Right
to Hide Arms,”’ (Feb. 1992) was right
on the button. Medical personnel must
know if patients are HIV positive.
Equally, patients must know if medical
personnel who will perform invasive
procedures are HIV positive.

I see the problem from two aspects.
I am a dentist as well as a state senator
and chairman of the New Jersey Senate
Commerce Committee. A large part of
the problem is that too many of my fel-

171



low elected officials see votes to be had
by treating AIDS as a civil rights prob-
lem, rather than as a disease. Until we
drop the political posturing, both medi-
cal personnel and patients are in danger.

As a dentist, I am constantly in situa-
tions that could involve exchanging
body fluids with patients. My staff and
I wear protective gear. How tiny a hole
or how small a tear would it take for
an infected employee to unknowingly
condemn a patient to death?

I have stated publicly that, if I were
to become infected, I would stop prac-
ticing dentistry. That’s not a personally
acceptable solution for some of my col-
leagues. For that reason, I am support-
ing legislation that would require peri-
odic testing of medical personnel and
reporting to patients (and vice versa) be-
fore invasive procedures are performed.

You can guess the opposition this leg-
islation has received. Besides the pri-
vacy issue you discussed, we are bom-
barded with the ‘‘there’s only a few’’
argument. In a recent debate with an
ACLU executive, I was finally able to
get him to admit the estimated number
of infected medical personnel. One of
my aides said you could see a shock
wave pass through the audience of high
school students.

It is time to stop hiding. Unless ev-
eryone is willing to strip AIDS of its
emotional trappings and approach it ra-
tionally as the scientific and medical
problem it is, we have no right to claim
we are protecting anyone’s rights.

SENATOR GERALD CARDINALE
Cresskill, NJ

Dear Mr. Schmidt:

Your editorial ‘“The Right to Hide
Arms’’ reminds me that in my youth
(1930s) when anyone living in a house
where someone had a communicable
disease was reported the fact to the
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school, which reported it to the city
public health nurse, who came to the
house and attached a placard to the door
showing the name of the disease. I
never knew anyone to question that
knowing that the disease was preserit in
that house was the right of every indi-
vidual passing by to promote public
health.

Where in the world did we get the
idea that it is anyone’s right to conceal
a transmissible infection?

I don’t necessarily suggest that we
should go back to signs, but I thor-
oughly agree with your remarks. As an
aside, if someone’s door had a notice
with one of the common childhood dis-
eases such as mumps or chicken pox or
rubella, some mothers reacted by send-
ing their children over to play in hopes
that they would get it and become im-
mune before they became adults. There
was nothing compulsory about your re-
action to the information on the placard.

ALLAN B. WHEELER
Milwaukee, WI

Stan,

Although I substantially agree with
your thesis that Americans are apt to
seize upon one particular right and pur-
sue it without regard to the other rights
it conflicts with (part-and-parcel of a
“30-second-TV-spot’” and ‘‘One mi-
nute manager’’ attitude which pretends
all problems can be stated and solved
within the space of a music vid-
€0) . . . I do have a quibble about the
particular example you chose.

I’ve enclosed a copy of an article
from JAMA (and two from our local
papers) which says that nearly one-third
of primary care physicians surveyed do
not feel obligated to treat AIDS pa-
tients, and fully half would not if given
a choice.

These are physicians . . . I shudder
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to think what the percentages would be
among the various non-professionals
under the umbrella term ‘‘health care
workers.”’

The particular right being protected,
it seems, is not the patient’s right to
privacy—but the patient’s right to re-
ceive medical care at all.

That’s rather a different equation.

DON SAKERS

I had already heard of this study
(though obviously not before I wrote the
editorial, with our six-month lead time),
but had not yet seen the full original
text. I agree that the study turned up an
alarmingly high incidence of deplorable
attitudes, and something needs to be
done about that as quickly as possible.

However, I don’t think that the kind

of practice I described in my essay is
the right thing to do about it. In fact, it
may well be counterproductive, Work-
ers who already have unreasonable
negative attitudes toward AIDS patients
are likely to become even more negative
if they are not only expected to treat
them, but to do so while having medi-
cally important information systemati-
cally withheld from them.

What's needed is a lot of reeducation
to make sure doctors and other health
care workers (many of whom would re-
sent being called ‘‘non-professionals’’)
understand and accept their obligation
to treat everybody who needs it. AIDS
should be treated, in other words, like
any other disease of comparable dan-
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P.O. Box 7061

Red Oak, IA 51591

ger. But that has to include providing
the people working with it with the same
precautions and protections they would
have with any other disease.

Dear Editors:

I have never written to Astounding/
Analog in all the approximately 45 years
I have read the magazine. However, I
would like to compliment you on a gen-
erally high level of output. There were
some years that I almost canceled my
subscription but Dr. Schmidt has re-
newed my faith in your output.

Since my copies prior to 1967 went
astray during the years spent in Saudi
Arabia, my current collection only goes
back to that year. However, I still get a
great deal of pleasure in going back to
reread stories in the older issues I have
available.

It is particularly fascinating, in view
of the current information explosion, to
go back and review the various author’s
extrapolations from as little as 15 years
ago. I write this letter on a screen using
‘“Wordperfect for Windows’’ and will
print it using a laser printer. Using my
undergraduate degree as a base date
(1954), it would have been entirely im-
possible to even visualize this tech-
nology.

At any rate, thank you for a great deal
of pleasure as well as intense thought
about the future history of mankind.

R.A. WEHNAU
Mill Valley, CA W
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ISAAC ASIMOV
1920-1992

Isaac Asimov, preeminent writer of science fiction and just about everything
else, died April 6, 1992, of heart and kidney failure. He was 72. A memorial
service on April 22 at the Society for Ethical Culture in New York City was
attended by several hundred friends.

Born in Russia and brought to America by his parents at the age of three,
Isaac grew up in Brooklyn and developed a fascination with science fiction
in his teens. His talent was early recognized by John W. Campbell, editor of
this magazine when it was called Astounding. Though his first published story
appeared elsewhere a few months earlier, Isaac himself considered his career
“really” begun with publication here in 1939 of “Trends,” a short story that
seems more prophetic now than it did then. “Nightfall” established him as
an undeniably major writer a mere two years later. Over the ensuing decades
he was one of the most prolific and popular contributors to these pages,
noted especially for his Foundation and robot stories.

His work later expanded to most of the other science fiction magazines
and a large number of novels. After leaving a faculty position as a biochemist
at Boston University (though he retained his title), he became one of the
best and surely the most prolific writer of popular science fact. His total body
of writing included almost 500 books and a vast number of stories and articles
on virtually every imaginable subject. He wrote a regular science fact column
for The Magazine of Fantasy and Science Fiction that appeared in almost
400 issues, and lent his name, editorials, advice, and support to our sibling
magazine, Isaac Asimov’s Science Fiction Magazine. He won numerous awards
for both fiction and nonfiction writing, including multiple Hugos and Nebulas
for individual stories and a Grand Master Nebula in 1985.

He is survived by his wife, author and psychiatrist Janet O. Jeppson, daugh-
ter Robyn, son David, brother Stanley and sister Marcia. Many have la-
mented that there will be no more Asimov writing (except the several books
already in production), but we have already had far more of that than we
had any right to expect. What we who knew him will miss most is Isaac himself:
a brilliant, rational, clear-thinking, straightforward, decent, ebullient, and con-
vivial man who enjoyed the Universe immensely and helped everyone he
touched, in person or through his writing, do the same.
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a calendar_ of
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upcoming events

2-4 October

ROVACON 17 (Tidewater multi-media SF
conference) at Arborgate Inn and Salem
Civic Center, Salem, Va. Guest of
Honor—Marion Zimmer Bradley; Art Guest
of Honor—Mary Hanson Roberts; Media
Guest of Honor—George Takei; TM
—Deanna Lund. Registration—$15 until 15
September, $20 at the door. Info: RoVaCon,
Box 117, Salem VA 24153. (703) 389-9400.

2-4 October

CONTEXT 5 (Central Ohio SF conference)
at Hilton Inn North, Columbus, Ohio. Guest
of Honor—George Alec Effinger; Editor
Guest of Honor—Martin H. Greenberg; Spe-
cial Guest—Joan Slonczewski. Registra-
tion—$30 until 15 September, $35 at the
door. Info: Context 5, Box 2954, Columbus
OH 43216. (614) 889-0436.

2-4 October

CON-CHORD 8 (Southern California filk
convention) at Holiday Inn-LAX, Los
Angeles, Calif. Guest of Honor—Tom
Smith; TM—Joe Bethancourt. Includes ka-
z00s. Registration—$30 until 8 September,
higher thereafter. $10 supporting. Info: Con-
Chord 8, % Rick Weiss, 13261 Donegal
Dr., Garden Grove CA 92644-2304. (714)
530-3546 [before 10pm PT].

2-4 October

SPACE °92 International Space Projects, a
two-day seminar sponsored by the British In-
terplanetary Society at White Rock Theatre,
Hastings. Info from the Executive Secretary,
BIS, 27/29 South Lambeth Road, London
SW8 1SZ, England, UK. Enclose a SASE
(A4 size with 50p or 2 International Reply
Coupons).

9-11 October

ARMADILLOCON 14 (Central Texas SF
conference) at Wyndham Austin at South-
park Hotel, Austin, Tex. Guest of Honor
—Neal  Barrett, Jr.;  Artist  Guest
—Darrell K. Sweet; Fan Guest—Al Jackson;
Editor Guest—Gardner Dozois; TM—Kim
Stanley Robinson. Registration—$25 until
30 September. Info: Box 9612, Austin TX
78766-9612. (512) 453-2199 [before 10pm
CT].

16-18 October

8" Annual Midwest Space Development
Conference at Holiday Inn, Worthington,
Ohio. Friday night—Star Party; Saturday
banquet—NASA speakers; Sunday tour—
‘‘Big Ear” radio telescope. Registra-
tion—$50 in advance, $55 at the door. Info:
Box 261592, Columbus OH 43226. (614)
548-7743 (Benny Shoults).

29 October-1 November

WORLD FANTASY CONVENTION at
Callaway Gardens, Pine Mountain, Ga.
Guests: Anne McCaffrey, Michael Bishop,
John Farris, Martin H. Greenberg. Limited
membership. Registration—$100 in ad-
vance: NO at-door memberships. Info:
World Fantasy Convention 92, Box 148,
Clarkston GA 30021. (include SASE).

2-6 September 1993

CONFRANCISCO (51st World Science Fic-
tion Convention) at Parc 55, ANA Hotels,
Moskone Centre, San Francisco, Calif.
Guest of Honor—Larry Niven; Artist Guest
of Honor—Alicia Austin; Fan Guests of
Honor—Tom Digby and jan howard finder;
MC—Guy Gavriel Kay. Registration—$85
adult/$30 child until 30 September 1992,
Supporting—$25. This is the SF universe’s
annual get-together. Professionals and read-
ers from all over the world will be in atten-
dance. Talks, panels, films, fancy dress com-
petition—the works. Join now and get to
nominate and vote for the Hugo Awards and
the John W. Campbell Award for Best New
Writer. Info: 712 Bancroft Rd, #1993, Wal-
nut Creek CA 94598. (510) 945-1993. Com-
puServe 72377,3623.

—Anthony Lewis




OVER 50% OFF DURING OUR
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