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president’s message

Dear SID Members:

Shortly after I became President in 1998 I wrote a
message outlining the changes and improvements we
were intending to make in our service to you. I also
promised you periodic updates. Well, I'm afraid I
kept you waiting for longer than intended, but I did
make it for the start of the new century! Nonetheless,
I hope that you have already started to experience the
improvements I shall outline in more detail now.

Membership Services

First, we were aware that our response time in answering members’ requests
was too long and that we were taking too long to activate our service to new
members. In 1998 we started making progress to rectify both these situations.
We have accelerated the processing of new member applications following the
annual Symposium, by far the busiest time of the year for us, and this year all
new member packs were mailed within four weeks of the Symposium. This is
about the best we shall be able to achieve, given the degree of checking that is
required to ensure that your data are accurate and given the fact that we are now
issuing personalized membership cards bearing your name and membership
number. We hope to make further improvements in the future, possibly by
adding a bar code to your card so that future on-site registration at our confer-
ences can be simplified by swiping your card, avoiding the need to register man-
ually.

We have also implemented a new Symposium registration procedure to reduce
queuing time. E-mail registration from our Web site was used by a larger num-
ber of you than ever before and it worked perfectly in almost every instance.

We hope to make further improvements next year so that even if you miss the
deadline for having your documents mailed to you, you can simply collect them
from a pre-registration desk. SID HQ and Palisades Institute have worked
together very effectively to make these improvements.

Last November, we introduced a rolling membership year so that you will
receive full membership benefits for a full year starting on the day you join.
However, because your personal membership renewal date may not now coin-
cide with the Symposium, you will need to take care to ensure that your mem-
bership does not accidentally lapse. Our computer system will automatically
generate a renewal request about one month prior to your renewal date — and it
will send out reminders — but it will help our very busy HQ staff tremendously if
you can respond promptly.

Our Executive Director, Dee Dumont, and Jenny Needham, who has made our
iMIS database run very effectively, have focused on improving the availability
of SID services at major conferences and have really made an effort to meet
chapter officers and members. They have been doing this to better understand
the diverse needs you have in different geographical areas so they can tailor
their services to meet your requirements. They have done a great job over the
last 18 months since they took over management of our HQ. However, we real-
ize that there is still room for improvement, so please send them any comments
and suggestions for improving their service to you still further. They will make
sure I am kept updated.

continued on page 37
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ASTRO VG-851/854
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It’s small and light, yet has the
performance to drive any single or
multiplexed Flat Panel Device with a
resolution of 24 bits per pixel up to a
multiplexed frequency of 150MHz.
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E?;” 1-800-338-1981 o' www.team-systems.com

TE/AM

TEAM Systems, Inc. 2934 Corvin Drive, Santa Clara, California 95051

Tel.: 408-720-8877 Fax: 408-720-9643
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the display continuum

But What About 50 Years from Now? ...

by Aris Silzars

Imagine with me, for a few moments at least, that
you are still young and will soon celebrate your tenth
birthday. In this imaginary scenario, for the last sev-
eral years you have been living in a small town in
Kansas - maybe a bit like Dorothy in The Wonderful
Wizard of Oz. The time is in the early fifth decade of
the last century With the strong encouragement of your parents, you have been
taking piano lessons for a few years and are showing some modest talent for this
activity. Recently, your mother has begun to have visions of you someday per-
forming as a concert pianist.

In order to capture your promising musical accomplishments, your parents
have made an appointment with the local studio, which also happens to be the
one and only local radio station, for a recording session. You observe the grand
piano sitting in the middle of an otherwise bare room, with ominous-looking
egg-crate-like sound-absorbing material covering all the walls and ceiling. This
recording studio is enough to intimidate most adults, let alone the typical ten-
year-old. A few practice runs through your prepared ten-minute program pro-
duces some decent passages but also plenty of wrong notes. The recording engi-
neer informs you that the performance should be as mistake-free as possible
because there will be only one opportunity to do the recording. You think to
yourself, “that’s easy for you to say,” as your stress level and stage fright climb
to new highs. All the while your mother is giving you words of encouragement,
but also contributing to the growing intensity of the experience by trying to reas-
sure you how well you are going to do. “Sure, Mom, but just what makes you
think that?” are more words left unspoken.

Finally, you can’t stall any longer, and the recording engineer tells you to pre-
pare for his cue. He walks over to a piece of equipment that looks like an over-
grown and very sturdy phonograph and places a new shiny black platter on it.
The machine begins to spin the platter, an arm descends, the cue is given, and
you begin to play. Meanwhile, the black platter continues its spinning, and the
“needle” generates a growing blob of a black stringlike substance as the piano
music is translated into tiny wiggly patterns in the spiral groove being cut into
the black plastic. With great concentration, you make it through your program
with only one small bobble. Your mother smiles and gives you a big hug. You
have just participated in the marvel of creating your very own 78 rpm recording.

And, yes, some 40-plus years later, I still have that recording, and when prop-
erly encouraged will get it out for you and play it. That moment of my life has
been captured and can be expected to be “archival” for many years yet to come.

While in this nostalgic frame of mind, I took a look at our family’s photo
album, which by now contains photos representing all the decades of the 20th
century. The earliest photos were from a time when my parents were younger
than I was during my traumatic piano-recording experience. These early photos
were of course monochromatic, but the images continue to be as perfect today as
the day they were created. The large-format negatives that, like the photos, have
survived wars, refugee trains, ocean journeys, and the harshest of storage condi-
tions also show no noticeable degradation. Over the years, I have printed dupli-
cates from them with perfect results.

continued on page 36
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new technology

Microvision’s products are routinely tested
and classified according to the recognized
eye-safety standard — the maximum permissi-
ble exposure (MPE) — for the specific display
in the country of delivery. In the U.S., the
applicable agency is the Center for Devices
and Radiological Health (CDRH) Division of
the Food and Drug Administration (FDA),
and the American National Standards Insti-
tute’s Z136.1 reference, “The Safe Use of
Lasers,” provides MPE standards and the
required computational procedures to assess
compliance. In most of Europe, the IEC
60825-1 provides the standards.

Compliance is assessed across a range of
retinal exposures to the display, including sin-
gle pixel, single scan line, single video frame,
10 sec, and extended-duration continuous reti-
nal exposures. For most scanned laser dis-
plays, the worst-case exposure, leading to the

most conservative operational usage, is found

| to be the extended-duration continuous dis-

play MPE. Thus, the MPE helps define laser
power and scan-mirror operation-monitoring
techniques implemented to ensure safe opera-
tion. Examples include shutting down the
laser if the active feedback signal from either
scanner is interrupted, and automatically
adjusting unmodulated laser-beam attenuation
for luminance control independent of dis-
played contrast or gray scale.

Another challenge to manufacturers of laser
HMD products centers on access to efficient
low-cost lasers or diodes of appropriate col-
lectible power (1-100 mW), suitable wave-
lengths (430—470, 532-580, and 607-660
nm), low video-frequency noise content
(<3%), and long operating life (10k hours).
Projection engines and suitable infinity-focus
viewing optics are also needed. Diodes pre-

Table 1. ATHS HIDSS Test Parameters and USAARL
Performance Test Results

Test Parameter

Performance

Exit pupil size and shape

Eye relief

Ph;'si;:al eye relief, 19 mm

Circular and slightly greater than 15 mm in diameter.

Optical eye relief, 40 mm

Monocular fields of view

Nominally, 40.4° (H) x 30.1° (V)

Binocular field of view

Angl]lar left/right imégl:?verlap 26°

Binocular alignment

System transmittance

Field curvature and spherical/
astigmatic aberrations

Gamma response

52.1° (H) x 30.0° (V)

<1 mrad

Notched at 538 nm (42-nm bandwidth)
Photopic transmittance, 59.3%

All <0.5 diopter.

balanced for peak luminances.

Luminance uniformity

Measured using a 25 square pattern, uniformity was

within +20% for 21 of the 25 squares.

VInterpupillaryidistance (IP]S) range

Vertical adjustment range +5 mm

See-through color discrimination

Slightly gompressed, but monotonic; chanﬁels n;)t

While all obéervers passedithis test, there was difﬁ- 7

culty in discriminating among greens, which might
manifest itself in increased reaction times.

Contrast tfa;léfer function (CTF)

Modulation trans%er function (MTF)

Poor i'xAigh-frequency response.
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sent the most cost-effective means because
they may be directly modulated up from
black, while lasers are externally modulated
down from maximum display power. Except
for red, diodes still face significant develop-

| ment hurdles, as do blue lasers. Operational

military-aviation HMDs presently require
only a monochrome display which can be
obtained by using a 532-nm diode-pumped
solid-state (DPSS) laser with an acoustic-optic
modulator (AOM).

Laser-Scanning Concept

Microvision has developed a flexible compo-
nent architecture for display systems (Fig. 2).
RGB video drives AOMs to impress informa-
tion on Gaussian laser beams, which are com-
bined to form full-color pixels with luminance
and chromaticity determined by traditional
color-management techniques. The aircraft-
mounted photonics module is connected by
single-mode optical fiber to the helmet, where
the beam is air-propagated to a lens, deflected
by a pair of oscillating scanning mirrors, and
brought to focus as a raster-format intermedi-
ate image. Finally, the image is optically col-
limated and combined with the viewer’s
visual field to achieve a spatially stabilized
virtual-image presentation.

The AIHS Program requires a production
display system to be installed and maintained
as a helicopter subsystem [designated Aircraft
Retained Unit (ARU)] and an individually fit-
ted protective helmet, or Pilot Retained Unit
(PRU), for each pilot. Microvision’s initial
concept-demonstration HMD components
meet these requirements (Fig. 3).

Microvision’s displays currently employ
one horizontal line-rate scanner — the

| Mechanical Resonant Scanner (MRS) — and a

Unacceptable, with only 10% contrast at half Nyquist }
frequency.

vertical refresh galvanometer. Approaches
using a bi-axial microelectromechanical sys-
tem (MEMS) scanner are under development.
Also, as miniature green laser diodes become
available, Microvision expects to further
reduce ARU size, weight, and power con-
sumption by transitioning to a small diode
module embedded in the head-worn scanning
engine, which would also eliminate the cost
and “coupling losses” of the fiber-optic link.
For the ACIS project, a four-beam concur-
rent writing architecture was investigated to
effectively multiply the line rate achievable
with the 16-kHz line-scanner frequency
employed in unidirectional horizontal writing
mode. The vertical refresh scanner was of the





































































to view these images five or more decades
from now? An actual photo or negative I can
always examine. But what can I do with a CD
if in the year 2049 there are no players that
match the-year-1999 standards?

In the last two decades, we have gone from
5Y- to 3'%-in. disks, to CD-ROM, and to vari-
ous “memory sticks” that are used as semi-
temporary storage for the newly emerging
digital cameras. What will be the next gener-
ation of storage devices? It is clear that there
will be a next generation because what we
have today is insufficient for the 2-megapixel
cameras that will be the mainstream image-
capture devices during the first decade of this
millennium. For example, a recent article
comparing two of these cameras noted that in
their highest-resolution mode the “memory
stick” could hold only one image. This is
clearly not a practical way to capture high-
quality images. And if you put them onto a
hard disk, Zip " drive, or CD-ROM, will you
have a way to access these media after another
three or four decades of computer-technology
evolution? Perhaps there is much money to
be made creating businesses that do nothing
but convert digital information stored in older
formats into those storage media currently in
vogue.

By the way, do you have any idea of the
archival storage capabilities of the color ink-
jet printer sitting next to your computer?
Well, it’s not quite as bad as some of the earli-
est color-negative films and photographs, but
it’s not very good either. Current ink-jet
printers are most definitely not suitable for the
printing of archival images.

It seems that we have made considerably
more progress in the last century meeting our
needs for “instant gratification” than we have
for meeting our needs for predictable long-
term information retention. Apparently, the
world of bits and atoms is not nearly as easy
to distinguish as some well-known prognosti-
cators would have us believe. Without the
atoms, there is no place to put the bits. And
once we associate the bits with atoms, they
seem to want to wander off on us. The busi-
ness of information retention will, I think, be a
growing one. The more information we have
and the more we need to access it, with what-
ever is the latest computer technology, the
more there will be a need for updating storage
methods and devices.

Perhaps for those of us who cannot make a
full-time occupation of updating our data-

bases, we can hope that the CD will be around
for some time to come. It seems like the best
hope. It is already the medium of choice for
audio. It has quickly become the medium of
choice for software programs and technical
information. It is now becoming the medium
of choice for video entertainment. It can be
the near-ideal medium for photographs as
soon as permanent write capability becomes
inexpensive. Perhaps with this broad applica-
tions base, it will be the standard medium for
some decades to come. For the sake of hold-
ing on to our most precious memories and
even our personal databases, it is imperative
that we have an archival storage technology
that will hold still for more than a few years.

Are we there yet? If not, when?

Let me know what you think. You can
reach me by e-mail at silzars @attglobal.net,
by phone at 425/557-8850, by fax at 425/557-
8983, and by the always memorable post
office at 22513 S.E. 47th Place, Issaquah, WA
98029.1

Save 90% of Original Cost
750mm World Class

Sputter Coating Systems

- Double Sided - Vertical In-Line

- DC and RF - Up to 6 double side 750mm

targets - Automated for production needs

- Good condition - Professional De-Install
- Documentation - Ready to ship now

Leybold ZV1200

+ Turbo Pumps - Chain Drive - Spares
- Experienced Technical Team - Qty. 2

Ulvac SPC-400

- Cryo Pumps - Rack & Pinion Drive
- PhD Process Devel. and Ulvac-Trained
- Installation Consultants - Qty. 2

www.lasermotion.com/MFG-SEMI.html
LM DC Laser & Motion
Development Co.
3101 Whipple Road, Union City, CA 94587
510-429-1060 Fax-429-1065
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continued from page 2

We are in the final stages of testing an

upgrade to our iMIS system that will enable
| you to have personal control over your mem-
bership entry. E-mail based, this new system
will enable you to update your directory entry
and renew your membership. Of course,
those of you who do not have e-mail access
will still be able to operate as before by fax,
telephone, and mail.

Clearly, security is very important with any
Web-based activity, and security is imbedded
throughout this new system. When it
becomes active, you will each be sent a per-
sonal identification number, or PIN, that you
will need to enter before making any change.
We already have secure encryption in place
on our Web site so that you can make credit
card transactions in complete security. Please
note that only individual entries in our direc-
tory on the Web site are downloadable, and
that obtaining an entry requires the accurate
spelling of the name you are searching for,
with no “*” wildcards. We have done this
deliberately to ensure that mass-circulation
organizations cannot download our directory
and use it to send out unsolicited e-mails.
However, if you would like to receive e-mail
notification of SID events, you can subscribe
to our information service. See the SID Web
site for details.

Membership

It is extremely encouraging, and a reflection

on the health of SID, that we have continued

to grow our membership through the recent

recession. Our membership did show a

| decline in some countries that were particu-
larly affected by the Asian crisis, but even in
those countries our membership is on the
increase again. It is really encouraging that
we are seeing rapid membership growth not
only in new chapters, but in some of our long-
established chapters, which are becoming
even more vital and dynamic.

The Future

We are about to enter a new millennium. The
world of information technology is changing
at an unprecedented rate, and the way in
which information is being communicated is
undergoing a transformation. It is vital that
SID stays in the vanguard of these changes.
We must, however, be mindful that we are a
global organization and that the technological
rate of change varies considerably in different
regions of the world.

Information Display 1/00 37



president’s message

Our Long Range Planning Committee has
as its number one subject for consideration the
following topics. How should our society
grow? What should the balance be between
industrial, product, and academic/scientific
activities? To what extent should SID be a
provider of educational material? Should we
change the ways in which we deliver our pub-
lications? On this latter subject, we are aware
that Information Display Magazine is predom-
inantly U.S.-based, and we are actively inves-
tigating ways to increase European and Asian
content.

At present these are ideas for discussion
and not a policy. At our last Board meeting
we spent considerable time discussing these
issues, but they are of such importance to the
Society that I am asking you, as individual
members, to make your views known to us.
You can do this through your local chapter, or
direct to SID HQ. Remember that this is your
society and we wish to develop it the way
you, the members, want.

Our society is in good health and is grow-
ing. As we leave the 1990s and enter the next
millennium, we have a great opportunity to
make SID even better and more effective.
This will be led by you, the members, through
your local chapters. You each have a voice
and an opportunity to influence our future.
Please make the best of it.

— Tony Lowe

e

President of the SID

SID '00

Symposium, Seminar,
and Exhibition

Long Beach, California
Long Beach Convention Center
May 14-19, 2000
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To the Editor:
I thoroughly enjoyed Aris’ discussion and
your reader feedback on color presentation.

My first hand experience was involved with
the then evolving paint-matching technology.
For a short period of time I directed the activi-
ties of a fledgling (at the time floundering)
pioneer in this industry.

The essence of the technology utilized a
spectrophotometer to read a sample of color.
The data was then analyzed in a microcom-
puter and converted to match the color sys-
tems of a particular paint manufacturer. The
result was a formula used by a retail paint
clerk to mix the paint.

Sounds relatively easy until you realize that
the spectrophotometer is a highly complex,
sensitive, and generally maintenance demand-

| ing laboratory instrument. It was prone to

slide out of calibration and its sensing equip-
ment depended on the precise alignment of
optical systems as well as the quality of a
reflective surface coating (which also deterio-
rated over time).

Add to that the consistency of sample qual-
ity, surface reflectivity, and the flatness of the
sample. In addition, the equipment was tech-
nically blind in some areas of the color spec-
trum. This was due primarily to the lack of
reflectivity and contrast in the sample. Now
that is a list of variables which would gray the
hair of any good scientist.

However, the stew wasn’t complete yet.
Now we address the coloring scheme - a com-
bination of color additives which were pre-
cisely (maybe) measured and mixed in what
was supposedly a consistent base white paint.

And not to be left out, the colors were dis-
played side by side on the computer monitor
for the customer before the mix took place.
Here is where reality left the scene. The mon-
itor and hardware were essentially standard
IBM-compatible 286/386 computers. We
used 256 colors to represent the paint
matches. No questions please.

Needless to say the monitor presentation
was useless (at least from our point of view).
However, the paint manufacturers presented
their color offering on these monitors as an
adjunct to the color samples available in most
retail paint outlets. (Always go with the paper
strip samples - these actually use the standard
colors and the correct color formulas.)

In spite of all this slop in the process the
color match was correct (read that acceptable
to the customer) in over 85% of the cases. 1

suppose that this speaks volumes about our
ability to perceive and utilize colors.

Today you can find computer systems in
home centers which claim the ability to cus-

| tom design the interior of your home - color
matching at its riskiest. Certainly the technol-
ogy has come a long way but still suffers from
the quality of the hardware/software, conflict-
ing color standards, and the real-world impact

| of the lighting and variations in the actually
delivered products. My recommendation is to
put the components together (or at least sam-

i ples together) in the room and with the light-
ing you intend to use (both intensity and
source). And listen carefully to your painter
and decorator. When their noses wrinkle you
should know that you are in serious decorat-
ing trouble.

It is also worthy of note that most men are
| partially or totally color blind. Just ask my

| wife.

— Chris Golden, COO
‘ Mindset Interactive
Technologies
Newton, MA

N

SEPTEMBER

20th International Display
| Research Conference
| (IDRC "00)

PALM BEACH, FLORIDA
SEPTEMBER 25-28, 2000

¢ An international conference on display
research and development aspects of:
— Display Fundamentals, Display Devices
— Hard torage. Input Systems
— Integrated Devices and Applications
— Image and Signal Processing.
— Color Perception, Human Factors
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