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FROM THE PRESIDENT

Susan Houde-Walter
OSA President

Ihad my first
experience with

non-linear, coupled-
partial differential
equations as a 
graduate student.

Clearly, numerical methods were the only path
to the solution. But there was no way to know
if my routines converged to accurate solutions
or not. It was a dilemma. I muddled through
by simplifying the problem statement at
every opportunity and by introducing inde-
pendent tests of validity everywhere possible.
Ultimately I was able to obtain a definitive
solution for a restricted class of problems, but
what if the problem could not be simplified? I
was trapped in the old joke about the guy who
lost his keys one night in a parking lot. He
loses them in a dark corner, but looks under
the lamppost because he can see better there ...

Mathematica and Matlab software pro-
grams became available shortly after I became
a faculty member. For about a year, a few ener-
getic souls in my department searched for
incorrect numerical solutions. However, the
junior students saw this as wasted effort—the
canned programs were nearly always right.
They had not been through the exercise of
writing routines themselves and seen how
many things could go wrong, like compound-
ing truncation errors. One of my colleagues
recently related the problem of simulating
direct detection of Earth-like planets using
corona filters. The planets are expected to be
1010-1011 times dimmer than the star. (!) What
if someone else did a similar simulation and
came up with a different result, how would
you know which calculation is right? 

Nowadays, much computational power is
spent on simulated worlds. Cellular automata
are fascinating, even though they don’t always
inform us about the natural physical world.
And who could blame us for attempting to
build intuition by observing the evolution of
complicated simulated systems?

Simulated worlds abound in the popular
sector, too. Raytrace and texture algorithms
heighten realism of illumination effects in
video games. Very few pixels per frame are
necessary to convey information about
action,1 especially if our attention is focused
on compelling outcomes like car chases or
team sports. Even though people have been
compromising photojournalism since 1840,2

there are new implications. Now it appears to
be easy to alter images in real-time. Sportscasts
are routinely decorated with logos that do not

actually exist in the stadium.3 In his 2000 
New Year’s CBS network broadcast, anchor-
man Dan Rather had his network’s logo 
digitally substituted over an inconvenient
appearance of NBC’s logo on a Times Square
marquee.4 CBS has been routinely inserting
their logo into news broadcasts (e.g., to appear
on the sides of office buildings). It is a brand-
ing opportunity, scenes are regarded as sets,
and evidently nothing is sacrosanct, including
the news.

Hollywood is less controversial. Audiences
are quite aware that they are being enter-
tained and marketed to by mesmerizing spe-
cial effects. Still, in absence of reality checks we
do acquire misconceptions from the screen.
How many of us have seen stunt men in the
movies dive through plate glass windows?
(Those unfortunate enough to try it, find that
broken glass cuts like crazy.5) And now simu-
lations are the norm for both military and
law enforcement training. The U.S. Army is
recruiting and training with laser shooting
games and video training for action. It’s never
as real as the real thing (when the instructor
leaves the room, trainees quickly sample simu-
lated death), but these packages are regarded
as effective enough to continue through multi-
year contracts.

So what does this have to do with us? We
are scientists and engineers. Reality is so much
harder to find than simulations are to gener-
ate. It is up to us to discover and report the
truth, and use that insight to design and build
optical systems that work reliably in the real
world. Building intuition about complex phe-
nomena means keeping in touch with reality,
as much as an effort as that is.

Many thanks to Bryan Stone and Greg
Forbes for their comments over the years. Any
errors are my own.

Seeing is Believing
“Computers are useless; they can only give answers.” 

— Pablo Picasso  
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