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Digital Darkroom Lighting - Critical Element of Col or Management

Introduction

Successfully editing images in the digital darkrasrdifficult if not impossible if what you see gour
monitor doesn’t match your prints. Thorough cat@nagement is the only solution to this problem.
However, there is one particular element of colanagement that is not widely understood and often
ignored. The type and intensity of lighting usedhe digital darkroom can cause a serious misniagbleen
the monitor and printed output.

Why this mismatch occurs

There are three major reasons for this mismatch:

» The color temperature of the digital darkroom liggtused to illuminate the printed image does natam
the color temperature of the monitor

* The digital darkroom lighting exhibits spikes ia ¢olor spectrum

* The brightness of the monitor does not match tightiress of the digital darkroom lighting

Why you may have this problem

» Digital darkroom lighting often has a color tempgara below 5000K

* Monitors are often set at a color temperature @0850r higher

* Most types of digital darkroom lighting have enotmapikes in their color spectrum
e Many LCD monitors are set too bright

A mismatch of 1500K is significant

Here is how to demonstrate this to yourself anérsth Compare an image on your monitor with theesam
image printed on paper and illuminated by yourenirdigital darkroom lighting. Observe the mateltween
the two: it can be anywhere between extremely gowblextremely bad. Now, if your monitor was orain
set at 6500K, change it to 5000K; if it originallyas set at 5000K, change it to 6500K. Either vilag,match
between monitor and print will change dramaticalymismatch of 1500K is significant. A mismatchaofly
a few hundred K makes already a noticeable diftezen the way we perceive color.

Why a significant mismatch is likely

Take a look at color temperatures of the most commaoor light sources, ranging from 2500 to 5000K.
When the monitor is set at the typical color terapgne of 6500K, there is a considerable mismatctb60 to
4000K.

Indoor light source Color temperature
60-100W incandescent lamp 2500 to 2900K
Tungsten photoflood lamp 3000 to 3400K

Generic low-voltage tungsten-halogen bulb  3000K
SolLux low-voltage tungsten-halogen bulb 3500, 447®@0 or 5000K
“Cool” CFLs (compact fluorescent lights) 5000K

Here are the calibration and lighting combinationsthat | tried

| experienced a significant mismatch in my vergtfaigital darkroom and tried many different fixesior
management, monitor calibration, different typesigiiting and other good digital darkroom practi¢ese list
below).

This table shows the results of the various contlana:
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CRT Monitor Calibration Digital Darkroom Lighting € olor match between monitor and
printed output*

6500K, gamma 2.2 using Adobel Cool fluorescent Poor

Gamma

6500K, gamma 2.2 using Adobe 5000K fluorescent Poor

Gamma

6500K, gamma 2.2 using Adobe 3050K generic low-voltage | Poor

Gamma tungsten-halogen

6500K, gamma 2.2 using 3050K generic low-voltage | Poor

calibration program 1 + sensor | tungsten halogen

5000K, gamma 2.2 using 3050K generic low-voltage | Improved, but still pretty poor

calibration program 1 + sensor | tungsten-halogen

5000K, gamma 2.2 using 4700K SoLux low-voltage | Acceptable, but still minor issues

calibration program 1 + sensor | tungsten-halogen

4700K, gamma 2.2 using 4700K SoLux low-voltage | Excellent; a near-perfect match

calibration program 2 + sensor | tungsten-halogen

5000K, gamma 2.2 using 5000K SoLux low-voltage | Excellent; a near-perfect match

calibration program 2 + sensor | tungsten-halogen

*. Photographs printed on Epson Stylus Photo prsniising Epson ink and Epson matte photo paper

Good digital darkroom practices for color-critical work

CRT monitor electron guns and phosphors age ndtigeser time. LCD monitors age also, albeit at a
slower rate. Calibrate your monitor every 3 mor@hsore frequently after a warm-up of at least 30
minutes; a simple routine like Adobe Gamma is OkKaklbration program plus sensor that actually
measures your monitor’s light output is infinitdégtter; see my recommendation.

Many LCD monitors have a markedly reduced color giaamd are not recommended for color-critical
work; see my LCD monitor recommendations below.

Let your monitor warm up for at least 30 minutes

Switch off all lighting in your digital darkroom loér than the special lighting used to view printetput
Shield light from the outside and other rooms/waréas from your digital darkroom

Use a screensaver that darkens your monitor saféemfive or 10 minutes of non-activity to redube
effects of aging

Use a neutral gray monitor screen background color

Use a neutral gray or black monitor hood

Paint digital darkroom walls and ceiling in neutgahy or white “colors”

Wear clothing that is not colorful to avoid a cot@st on your monitor screen

Use appropriate profiles when scanning, particylmt color negatives

Use appropriate color spaces for importing andreglimages

Use appropriate profiles for your printer/ink/papembinations

Let prints dry 30 minutes to one hour before juddimem

Understand the issue of a mismatch in color temperature and brightness between your monitor and
your digital darkroom lighting and make corrections as described in this article

You can objectively test for a color temperature ad/or brightness mismatch

There is a relatively simple method to more obyestyi test for a color temperature and/or brightness
mismatch then eyeballing it; it requiring the usadligital camera that allows you to set it fquaaticular
color temperature (it really doesn’t matter whictor temperature; any setting will do). If you améerested,
drop me an email and | will send you the descriptio
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What does “daylight” really mean?

Many advise to use “daylight” lighting in the diglitdarkroom to have a “good” match with the “daktig
setting of the monitor. Since there is no widedgepted definition for “daylight”, this advice isd vague and
inaccurate to be of any practical use. The soutwdd have researched use many different desimsti both

in terms of the name and the corresponding cotopé&zature.

Description Color temperature
“Horizon Daylight” 2300K
“D50 Noon Sky Daylight” 5000K
“Equivalent of daylight” 5000K
“Average daylight” 5500K
“Noon daylight” 5500K
“Daylight” 5500K
“D65 Average North Sky Daylight” 6500K
“Daylight” 6500K
“Standard daylight” 6500K
“D75 North Sky Daylight” 7500K

What about using “full spectrum” lights?
The term “full spectrum”, while sounding good, masuseful meaning since it is not defined in angrddic
way.

What about using special fluorescent lights?

Many manufacturers offer fluorescent tubes for albed critical viewing applications. All these litg have
significant spikes that vary between makes and isatel include spikes in the violet, purple, grestlow
and orange range of the color spectrum. In additizere is a significant reduction in output & tbd end of
the visible color spectrum. As a result, errorsofor evaluation using these lamps are significant

Also, these lights age considerably over time. iTt@or spectrum changes significantly well beftrey
stop working. This requires replacement afterréag®e amount of hours by means of manually keepiack
of the time the lights are used (tedious and grrone) or automatic timers (expensive).

What about using a viewing booth?

Viewing booths or stations are also used for vigwonints, art, pre-press artwork, product sampés,
There are many types and sizes. Most use theadlearescent lights mentioned above; only a fess low-
voltage tungsten-halogen lights. There are sigaifi drawbacks:

* The above-mentioned color spectrum issues whenefsgent lights are used

* Most take up a significant amount of real estate

* They are expensive

Does calibrating at a lower color temperature causaccelerated CRT wear-out?

Many years ago, this may have been a valid conddowever, the effect on reliability of loweringetizolor
temperature of today’s CRTs is negligible. Fotanse, when lowering the color temperature of mygySal”
Trinitron CRT from 6500K to 4700K while maintainirige same overall brightness, the red channel
brightness increased by only 13%, the green by 38dfze blue decreased by 14%. There are goodnme#so
calibrate your monitor at 5000K versus 4700K, gdared below in my recommendations.

My recommendations

* Good digital darkroom practices
Always follow good digital darkroom practices (sd®ve).

* Use the best photo-quality printer you can afford
| have obtained excellent results with Epson prgitd’hotos printed on my Epson Stylus Photo 2200
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printer will last for at least 61 years before netible fading occurs when displayed under glasggloif

in an archival quality album, according to WilhelResearch.

Use the best quality monitor you can afford

In the past, high-quality CRT’s have been the stahdor color-critical work. Now some LCD monitors

are available with favorable characteristics fa digital darkroom. Here is a list of specificagsahat |

believe to be crucial for LCD monitors for this &/pf work:

- Size: 19” or larger

- Native resolution: at least 1280x1024

- Brightness: 200 cd/m”2 or more

- Backlight adjust: backlighting must be adjustalleeduce brightness to between 80 and 120 cd/m”2

- Contrast ratio: 600 or more

- Gamma correction: 10 bit or more

- Gamma range: at least 1.8 to 2.2

- Viewing angles: at least 170 degrees horizontatig vertically

- Color temperature: adjustable to at least 490R0600K

- RGB controls: R, G and B must be independentjysadble

- Color gamut: at least SRGB (about 70% of the AdBIGB (1998) color space)

- LCD Pixel defect rate: defective pixel (interreitt, always on or always off) rate per ISO13406€1a

So far | have been able to find only a handful @0Lmonitors that meet most of these specificatibns.

particularly like the NEC Series 90 monitors witie letter “i” in the product name, indicating theelwof

an IPS LCD panel.

Color temperature and brightness matching

Monitor calibration

The goal is to match your monitor color temperatorgour digital darkroom lighting color temperagur

Use a calibration program that actually measures g@nitor’s light output with a sensor. When you

light your digital darkroom with SoLux 5000K bullslibrate your monitor at 5000K/gamma 2.2.

Invest in a calibration program that lets you cleopsur own values for color temperature.

Digital darkroom lighting

The goal is to install the best possible digitakdaom lighting and match its brightness to thebtness

of your monitor. | strongly recommend SoLux 5008BBW low-voltage halogen bulbs. A case could be

made to use the 4700K versions, since they are ¢t0SO00K in terms of color temperature, are abdd

in both 35 and 50W versions and have an estimé&edfl4000 hours versus 500 hours for the 5000K

version. However, at 4700K monitor calibratiorg tied electron gun of a CRT needs to be turned up

quite a bit, which leaves less margin for its agirg 5000K, the red gun is turned up less, creatimore

of a margin for aging over time, resulting in aden useful monitor life.

These bulbfiave been specifically designed for critical viegvapplications. They have the best match to

the D50 color spectrum and their spectrum is vergath without spikes. They also have ultra-low UV

and IR output, which significantly reduces fadirigsensitive materials. These bulbs do not age

noticeably. Total light output decrease by less1th% over their life and the color spectrum daas n

change by more than 30K degrees over their tdeaspan. At the time of this writing, you can kg

5000K bulbs only from SoLux, as other vendors s&eoarry only the lower color temperature versions.

SolLux also offers a variety of fixtures for thesglds. There are reasonably priced clip-on lamp#yres

that screw into standard light bulb sockets, tédmeps, floor-standing lamps, adjustable spotligssk

systems, etc.

A ceiling track system allows for the greatest ithéity in where and how many fixtures you use and

where you aim each fixture. The 5000K 35W 36-dedpeam spread SoLux bulbs will give you a decent

size of illuminated area on your desk or tableaefto view your printed output if you mount thelpoat

4 feet above your work surface. Two of these bulbald be a good starting point to see if you ggbad

match between the brightness of your calibrateditoooand your printed output.

If you use SoLux bulbs in non-SolLux fixtures, makee to use fixtures with the proper power ratind a

make sure that those fixtures have no glass winddie front to prevent it from changing the color
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temperature. Use “closed” fixtures without ventirges; the back of the bulbs emit a significanbant
of light with a strong red cast; this light willeggpe from venting holes and “contaminate” your ey
area. The bulbs will get pretty hot in a closediuiie, but they can take the heat.
* Image editing software color space
Don't change the color workspace of your imageieglisoftware; you only want to change the appeaanc
of the colors on the monitor.

Recommended manufacturers/researchers:

* Epson:www.epson.com

* NEC: : www.necdisplay.com

e SolLux: www.solux.net

* Wilhelm Research www.wilhelm-research.com

Frans Waterlander is a retired quality and religbgrofessional from the electronics industry.giial
photography is one of his hobbies. His Internelrasts is frans2001@gmail.com.
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