This is the first of a series of articles addressing the preparation

of equipment for digital competition. The articles will also
recommend steps competitors should take to assure optimum color
with electronically projected images. This whole topic of “Color
Management” is difficult but critical to image quality. It is intended
that a further benefit of the articles will be a better understanding of
the topic for members of the Photographic Society of America (PSA).
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These articles are intended to be
“interactive,” i.e. send comments and ask about
issues, which have either been overlooked or not
presented in a sufficiently clear manner. Please
send questions, suggestions or recommendations
to Fred Drury at: fred@marklandimaging.com.

As photography’s digital age has taken hold,
those involved with competition at every level
have witnessed big changes. Slide entries have
substantially declined while the number of
maker-made print entries has been going through
the roof. Concurrently there has been increasing
interest in digital competitions. Naturally this
has led to concerns that systems are in place to
assure that digital projection delivers accurate and
consistent colors.

These concerns are warranted. There is a lot
of misinformation out there. At one end of the
scale, a technical support person of a major digital
projector manufacturer recently told an associate
that their projectors did not require calibration
or profiling. At the other end of the scale, it was
recently suggested that before a digital competition
begins, a standard print should be compared to its
projected output, and that judges have the right to
request re-profiling of the projector should they be
dissatisfied with the match. A little perspective is
in order: competitions go on all the time in which
we have less-than-perfect control over equipment
and environment. So let’s recognize at the outset
that what’s practical it not always perfect, and
oftentimes what’s perfect is not practical. Good
judgment is critical!

First some fundamentals. Devices “see” color
differently. Out of the box, different monitors
will display color differently (if you have any
doubt, visit a local electronics store and take
a look at the on-floor TVs with all of the units
displaying the same program). We call this
“device dependent color”; the color is dependent
on the specifics (design, construction, age, etc.)
of the device. If we’re dealing with monitors of
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different age, the problem is more severe; so too

if we’re comparing LCD monitors with their CRT
cousins. The situation becomes progressively more
complicated as we add different types of devices
such as projectors, cameras, scanners, and printers
to the mix. Each device sees its own unique
“device dependent color” and in the absence of
any standard it’s simply good luck when any two
devices agree on the color they see.

Communicating color accurately is fundamental
to any digital competition. Makers prepare the
image on their monitor and pass the file along
to the competition either electronically or using
a portable hardware device such as a flash drive
(aka thumb drive) or a CD. In competition, images
are projected from a laptop to a digital projector.
Clearly we all want the same projected color as
the maker saw on their monitor. Device dependent
color with each device delivering its own unique
color is unacceptable.

If we want to communicate color in an accurate
and consistent way, we want “device independent
color’’; and this means we need a device
independent standard. This standard becomes a
reference used by each device to correct its color,
and the protocol used to adjust the color is called
a profile. And yes, that means that every one of
these devices must have its own profile.

Calibration is the essential first step in any
profiling process. All of the devices we’re dealing
with have their own controls; for example monitors
generally have individual controls for brightness,
contrast, etc. Projectors have all sorts of
brightness, contrast and color controls. Calibration
refers to a known standard setup of the device.

If, for example, we change the brightness setting
on a projector, the resultant display will change,
regardless of the profile.

Profiling is all about adjusting the colors to
conform to the device independent standard. The
process is relatively simple; the profiling software
projects a sequence of “known” standard colors.
An instrument (which comes with the system)
“measures” the resultant colors on the screen
(either monitor or projector). The software then
compares the “known” with “measured” colors
and builds an “error adjustment” curve that will
subsequently enable the system to adjust the
displayed colors to correct values. The profile is
the answer to converting a device from “device
dependent” to “device independent” color.
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Calibration assures a consistent “starting point.”
Accurate and consistent color then depends on
both criteria: the device setup (its calibration) and
its profile.

But there’s more to this story. In any
competition, what the judges and viewers see

is the result; this result is a consequence of the

interaction amongst all of the components in the

system. In a digital competition the components
that are most significant are, in descending order of
importance: the projector, the laptop computer, the
screen, and the ambient light in the room.

» The projector is just that—it is not a
computer—it simply receives a signal from a
computer and passes it through a lens and on
to the screen. What ends up on the screen is a
function of the light output of the projector and
the signal modifying properties of the lens.

 The laptop is the source of the signal going to
the projector. More specifically, the video card
in the laptop sends the same signal to both the
projector and to the laptop screen. One important
consequence of the single-output-video-card is
that one can choose the profile for the laptop, or a
profile for the projector (in combination with the
laptop), but not both. Therefore, when we select
the projector/laptop profile the projected image
will be color-accurate but what you see on the
laptop screen will not be—it’s an either/or choice.

» The screen is significant to the result—most
screens are either beaded or matte. Beaded
screens have been the choice for traditional
slides and the function of the beading is to
amplify the limited light coming from the
carousel (or equivalent) projector. Digital
projectors put a lot more light on the screen and
so the matte screen, which does not amplify the
light, is preferred.

e The ambient light in the room also contributes
to the result.

Calibration and profiling should take as many

of these factors into consideration as possible and

significant changes to any one of these system

components would be reason to re-calibrate and
re-profile. The projector, laptop and screen are
fundamental to the system and should be calibrated
and profiled as a unit —if any of these are changed,;

a new calibration and profile are necessary.

Furthermore, it is preferable that calibration and

profiling be carried out in the room where the

competition is going to take place and under similar
ambient light conditions as are expected for the
competition. This is not much of a problem, since,
with a little experience, the calibration and profiling
process takes less than a half hour.

There are two systems widely available

for profiling digital projectors; both come in

multiple models, the least expensive for profiling

only monitors, the most expensive more fully
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featured including the ability to create and edit
printer profiles. One system is the Spyder Pro™
manufactured by ColorVision®. The Elite version
of the ColorVision system is priced at $279 and can
be used to calibrate and profile both monitors and
projectors. It includes an adapter used to mount the
measuring instrument on a tripod, which is centered
12" in front of the screen. This will be the preferred
choice for most camera clubs and users. The

other alternative is the GretagMacbeth™ gsystem
now available from X-rite®. The Gretag system

is somewhat easier to setup; it includes a device
called the Beamer®, which can be placed next to the
projector and pointed at the screen. However, the
il-Photo version of the Gretag system, including
the Beamer mount, retails at just under $1400.

The version includes a spectrophotometer and the
capability to build printer profiles as well; it is an
appropriate choice but only if you can justify the
additional functionality.

Next month’s article will show, step-by-step,
how to use these systems to calibrate a laptop and
projector for digital competition.

Remember, if there are questions,
suggestions or recommendations concerning
these articles, please send an E-mail to: fred@
marklandimaging.com %

ColorVision has just released
upgraded versions of their
Spyder system ... the Spyder
3 Elite provides software
and hardware components
for creating both projector
and monitor profiles. There
is another version, Spyder 3
Studio which includes the
additional hardware and
software required for printer
profiles.

Any mention of products or
services in this article or anywhere
else in the PS4 Journal does not
constitute an endorsement or
approval of those items.

The Gretag-Macbeth i1Photo
system at $1400 (including
the Beamer which is used

to hold the instrument) is

too pricy for most camera
clubs. However, this package
includes the hardware and
software needed to build
printer profiles.
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