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Recipe for the Standard Sandwich

In Princeton NJ there is a shop that is famous
world-wide for its sandwiches, the Hoagie Haven.
This June on the campus of Princeton University,
another international sandwich was on the menu for
color scientists—the Standards Sandwich. What is
the recipefor the unique Standards Sandwich? Take
one slice of ASTM International’s Committee E12
on Color and Appearance. Next, spread on it ajuicy
day of talksfrom the | SCC Special Topical Meeting
(Standards: What they are - What will they be? -
What should they be?). Top it off with athick slice
of the International Commission on Illumination
(CIE) Division 1 onVision and Color. All inall, you
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have avery satisfying sandwich. Whilethisreportis
primarily on the meat of the sandwich, | will givea
little bit of the flavor of the bread also.

Seriously, on June 14" the ASTM group of color
scientists began the usual semiannual meeting of E12.
Thistime they were joined by many of their friends.
The E12 meeting convened nine subcommittees: Ter-
minology, Geometry, I nstrumentation, Color Analy-
sis, Fluorescence, mage-based Color M easurement,
Color Spaces, Visual Methods, and Precision and Bias.
However, our guests gave an extra flair. For ex-
ample, theterminol ogy subcommitteehhad alively dis-
cussion of the differences and appropriate applica-
tions of the terms background and surround. Osvaldo
DaPos, from the University of Padua in Italy, con-
tributed interesting illustrations of optical illusions
using gray or colored patches on ablack background
with different surrounds. Adding to the discussion
Michael Pointer from England showed the nesting of
an image and its background, in a surround and am-
bient field. Carl Andersen from the Federal High-
way Administration discussed the conspicuity of a
pedestrian with various backgrounds. Through these
discussions we members all got abetter understand-
ing of vocabulary used across disciplines. These in-
sights will lead to better definitions of the termswe
use sometimestoo casually in color.

The topics in the two days of ASTM meetings
were as varied as the subcommittee names implied.
In the fluorescence subcommittee, Richard Harold
gave apresentation on Fluorescent Coatings: I nspec-
tion, Optical Safety and Visual Effectiveness. He
reported on a study of eye strain which occurred
when using blue LED lightsfor coatingsinspections
and how this strain could be mitigated. Spectral in-
tegration was the focus of the subcommittee on color
analysis. This topic came up again and again
throughout the week’s activities. The ASTM sec-
tion of the week closed with the Main E12 Meeting

Continued on page 2
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and the awarding of a plague to Hugh Fairman for
hisleading rolein standards devel opment.

On Wednesday the | SCC took center stage with
its Special Topical meeting, Sandards: What they
are - What will they be? What should they be?
The chairswere Jack Ladson, Michael Brill and Hugh
Fairman. The meeting consisted of six sessions. M.
Ronnier Luo, from Leeds University and Director
of CIE Division 1, opened the session on the stan-
dards process by describing the work of the CIE
Division 1 on color and vision. Phil Wychorski, Orion
Standards LL C, followed with an explanation of the
standards review process within the United States
National Committee of the CIE and an invitation to
all to come join and see how the CIE/USA is ad-
dressing these important issues. Finally Danny Rich
used documentary standardsin graphic reproduction
as examples to describe the good, the bad and the
ugly of standardization. He ended with the follow-
ing admonitions about what makes a good standard
and why:

* International standards are used as regulatory
tools for commerce in many parts of the world.

» Standards should be written with full knowledge
of the commercial implications of the require-
ments

* A process, procedure or technology should be
standardized only when:

- Itisaready in wide use

- The document will aid in uniformity of prac-
tice

- The document defines the critical commercial
or technical parameters that must be met or con-
trolled.

* The latest formula for computing color differ-
ences, color-matches, color tolerances, product
attributes, appearance attributes, or other object
or image property modeling should not ever be
standardized.

* Any technology that distinguishes one product
over others should not be standardized.

» Standards should always make it easier to know
when aprocess or technology has been performed
correctly.

The next session, on Fundamental Colorimetry,
highlighted three topics on which the CIE Division 1

Continued on page 9
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HUE ANGLES

(send contributionsto mbrill @datacol or.com)

Here are some notes from amost unconventional convention. Perhaps they will makethe ISCC

blog light up...

Notes from the NPA: New Platonic solids, new visions of Doppler shift

The Natural Philosophy Alliance is even more
diverse than the ISCC. Its members—artists, law-
yers, physicians, chemists, physicists and mathema-
ticians—all givevoiceviatheir own expertiseto chal-
lenge current scientific theories. They agree with
each other less often than ISCC members. (Yes,
that’s possible.) | attended their meeting (NPA17)
[1] in Long Beach, CA the week after ISCC met in
Princeton. Two NPA nuggets might intrigue ISCC
members. ageometrical shape with interesting opti-
cal properties, and a thought experiment to clarify
the Doppler effect.

Artist Michael R. Evans[2] dubsthe*atom” out
of which he builds his creations the Trion-Re’. Re-
alizable in paper or clear acrylic plastic, the Trion-
Re' lookslike a shortened weaving-shuttle. You can
make one by cutting out the 60°-arc-limited partsin
the figure below. Assemble the parts so A is pre-
served, the three B vertices coincide, edge 1 meets
1, 2 meets 2, and 3 meets 3'. [Exercise for the
reader: Isthis construction mathematically possible
or must it be forced? See “Trion Re dux” below.]

B

Figure to aid in constructing a Trion-Re’

A curiousoptical effect: When you shine alaser
at any of avariety of anglesinto a Plexiglas Trion-
Re’, you see only a glow from its two ends (verti-
ces), and no light from elsewhere. Could the Trion-
Re' have optical light-trap applications?

On a mathematical note, the Trion-Re’ has the
minimum number of faces (F), vertices (V) and
edges (E) that satisfies Euler’sformulaV + F - E =
2 for polyhedra. Although the Trion-Re's faces are
not flat when assembled, given the above construc-
tion they start out flat and are never stretched (i.e.,
have zero Gaussian curvature).

Another NPA nugget was Physicist Francisco
J. Mller's paper [3] asking, if we think we under-
stand Doppler red-shifts of light, then how do shifts
of non-light happen (e.g, for a Fraunhofer absorp-
tion line incurred by an interstellar cloud)? Let a
stationary Earth E look at a star S (possibly reced-
ing) through a cloud C (possibly receding). Say the
recession red-shifts 656 nm to 670 nm. (I will speak
of shift rather than scaling because the wavelengths
here are not very different from each other.) There
are three cases.

Case I: If S and C recede together from E,
then the S's spectrum and C’s absorption line
are red-shifted together (the latter to 670 nm).
C receives 656 nm light from Swith no Doppler shift
(because C and S are not in relative motion). The
cloud absorber stops that radiation, and the rest of
thelight is passed Doppler-free. Thelengthening path
from C to E then shiftsthe entire spectrum including
the absorptionline.

Case ll: If Srecedes while C and E are sta-
tionary, then S's spectrum isred-shifted but not
C’s absorption line. Now C isin the same frame
asE. S'slight is already red-shifted upon reaching
C, andin particular 642 nm light is shifted to 656 nm
and is stopped by the absorber. The absorption is at
656nm, but the rest of the spectrumis shifted 14 nm
higher.

Continued on page 4
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Caselll: If Sisstationary relative to E and
C recedes, then C’s absorption line is red-
shifted but S's spectrum is not. Light received
through C outside C's absorption band has no inter-
action with C. For these wavel engths, the cloud does
not exist, so S and E are static and have a vacant
path between them—incurring no Doppler shift. But
light emitted at 670 nmisblocked by C (at 656 hm),
and that line is Doppler-shifted back to 670 nm due
to the recession C from E.

Miller and | seem to agree on the results of
these three cases, but whereas | model Doppler
shifts based on how the whol e optical path stretches
in time [4], MUller has a different view. | thought
this problem would be interesting for ISCC think-
ers. In a sense the assumptions are simpler than the
ones we take for granted in color science. At first |
saw the cloud as afilter, but Mller correctly noted
that even atransparent filter interacts with the light
at all wavelengths, unlike in parts of the Doppler
example.

Oh, by the way, much is said in NPA about
Einstein’srelativity theories, and | added to that this
year [5]. Back to normal stuff next issue!

Michael H. Brill
Refer ences

1. http://confl7.worldnpa.org/ and click Ab-
stracts to read any paper.

2. M. R. Evans, The geometry of light, Proc
Nat. Philos.Alliance, 7, 149-153 (2010).

3. F. J. Miller, The Doppler effect of absorp-
tion spectral linesin moving astronomic bodies (How
can it happen?) Proc Nat. Philos.Alliance, 7, 336-
342 (2010).

4. M. H. Brill, Doppler effect: surprises from
the time domain, J. Nanophotonics 4, 041520 (4
Feb 2010).

5. M. H. Brill, Cochetkov’s speeding bola—yet
another entanglement for special relativity, Proc
Nat. Philos.Alliance, 7, 62-63 (2010).

P. S. Trion-Re'dux

My Trion-Re' puzzle (above) has several levels
of answer—so | won'’t wait for the next issue to
clue you in. Can the three flat leaves be rolled up
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into a 3D convex figure with three-fold symmetry
about the axisAB? Yes, but....

Examined along the AB axis, any cross-section
of the Trion-Re' is an equilateral triangle, and the
triangles are all centered on the axis and have the
same orientation. Any progression of triangle sizes
(asafunction of position ontheAB axis) isenforced
by the shape of the unrolled leaf (whether or not
limited by 60° arcs). Since the corresponding triangle
sides are straight and parallel, each face rolls and
unrolls between 3D and flat. So the answer to my
puzzleis“Yes.”

A thispoint, it bothered me that the lining-up of
the triangles implies that the edges of the Trion-Re’
are plane curvesin 3D. They are also plane curves
when unrolled flat. So how do you roll a planar 60°
arc out of itsplane so it becomes again aplane curve?
| was able to show this is not possible if you use a
circular cylinder asa*“curling iron”. But | still don’t
know the cross-sectional shape of the cylinder that
makes it work. Maybe some |SCC geometer can
findit.

Then | heard from artist Michael Evans (through
physicist Greg Volk): The faces of the acrylic Trion
Re’ arenot Gaussian-flat, but are closer to being parts
of spheres! So we have two distinct constructions,
folks, the paper-folding one (with its neat math prob-
lem) and the acryllic one (with its neat optical prop-
erty). They may be “artistically equivalent,” a mat-
ter to be decided by Interest Group 3!

Member News

David McDowell Awarded IS&T
Honorary Membership

The Society for Imaging Science and Technol-
ogy awarded David McDowell with Honorary Mem-
bership for hisenergetic and tirel ess support of stan-
dardsinthe graphic artsand imaging industries. The
award was announced in April 2010. Honorary
Membership is the highest award of the Society, for
outstanding contribution to the advancement of im-
aging science and engineering. David Q. McDowell
graduated with a BSc in engineering physics from
the University of Rhode Island (1957), and retiredin
1999 from the Professional Imaging Division of
Eastman Kodak Company, where he worked for 42
years.
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Hugh R. Davidson 1918-2010

Hugh R. Davidson died on April 2, 2010 after a
longillnessfollowing astroke. Hughwasbornin York,
Pennsylvaniain 1918. After graduating from high school
in York, Hugh took ayear off and toured the far West
of the United States returning to the East to attend
Lehigh University in the fall of 1937. He graduated
fromLehighin 1941 with aBachelor of Sciencein Elec-
trical Engineering, and joined the Office of Naval Re-
search for the duration of the War where he was in-
volved in devel opment of automatic gunfire control and
targeting for submarines.

Around 1954, Hugh Davidson devel oped the first
automatic
tristimulus inte-
grator and at-
tached it to the
GE-Hardy spec-
trophotometer.
This provided for
the first time a
quick way of ob-
taining tristimulus
values, which un-
til that time had
been aobtained by
counting sguares
under a plotted
curve.

With Henry
Hemmendinger,
at Davidson and
Hemmendinger,
he painted the first glossy edition of the Munsell Book
of Color and suppliedit tothe Munsell Color Company.
There aso he developed COMIC, an anal og computer,
which proved to be the first computer dedicated to
making computer assisted color-matches. The COMIC
utilized an oscilloscope asadisplay. On the oscilloscope
appeared 16 dots that represented the standard spec-
tral curveto be matched. The pigmentsto be used were
characterized by resistances at each of the 16 wave-
lengths by a plug-board that was inserted in the ma-
chine to provide the absorption characteristics of the
formula for matching. The user adjusted the concen-
trations of theingredientswith knobsuntil amatch was
made, and then the concentrations were read from the
knobs.

Later the COMIC |11 accomplished the same task
digitally using Kubelka-Munk two-constant theory. A

Hugh R. Davidson
1918 --2010

Jul/Aug 2010

COMIC machine presently residesin the Smithsonian
Institution in Washington, DC as an exampl e of a spe-
cial-purpose computer from the earliest days of elec-
tronic computation.

Shortly after introducing COMIC II, Hugh and
Henry published the first paper fully explaining two-
constant Kubelka-Munk color-matching theory. This
was some eight years before Eugene Allen’s now well-
known two-constant paper.

Also at Davidson and Hemmendinger, Hugh de-
veloped thefirst color rule that used painted panels to
display the series of metamersin therule. About this
time, Hugh undertook, with E. Friele, avery large study
of therelative accuracy of the various color-difference
equationsthen in use.

Now on his own at Davidson Colleagues, Hugh
developed digital software for computer color-match-
ing to run on mini-computers and later personal com-
puters. Hugh devel oped the pigment plan for and painted
the samples of the Optical Society of America's Uni-
form Color Scales when an OSA committee chaired
by David MacAdam produced that atlas.

Hugh has had over 40 papers published in such
various journals as Journal of the Optical Society of
America, American Dyestuff Reporter, Color Engi-
neering, Journal of Chemical Education, Industrial
and Engineering Chemistry, Journal of Coatings
Technology, and Color Research and Application.
From the early 1950's until around 2001, Hugh held
weeklong seminarsin color education, directed mostly
to the subject of computer color-matching. Heis esti-
mated to have taught 2500 studentsin this period, and
must therefore be somewhere near the top of the list
of color-science educators who have the largest num-
ber of student-classroom hours.

In 1966 Hugh won the Bruning Award of the Fed-
eration of Societies for Coating Technology. In 1988
Hugh won the Millson Award of the American Asso-
ciation of Textile Chemistsand Colorists, andin 1977
he won the Inter-Society Color Council’s most presti-
gious award, the Godlove Award. Hugh was made an
Honorary Member of the Inter-Saciety Color Council
at our meeting in Rochester in 2001.

Hugh was predeceased by hiswife Nancy in 1995,
and heisnow survived by hisdaughter Pem Buck, and
two sons Willie and Jonathan. To his family and col-
leagues, the Inter-Society Color Council offersitsdeep-
est sympathy and condolences.

Hugh Fairman
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Metameric Blacks: A Color Curious Column
Ever wonder ... “why areeyesdifferent colors?’

Our skin, hair, and eyes come in many different
colors. Amazingly all those different colors are made
from exactly the same stuff! That stuff isapigment,
or colored material, called melanin.

The color of our hair and skin is caused mainly
by the amount of melanin there (and the underlying
blood and body tissue for our skin color). The more
melanin, the darker our hair or skin. Black hair has
lots of melanin. Blonde hair hasalittle bit. And gray
hair has none at all.

The same istrue for eyes. The amount of mela-
ninin our irises (the colored part of our eyes) helps
determineits color. But since melanin itself isblack
or very dark brown, how can we get blue eyes? Eye
colors like blue and green are produced by small
amounts of melanin in our eyesin the form of tiny
particlesthat scatter light, just as particlesin the sky
scatter light to make it look blue. It is also interest-
ing that the pattern in any iris is considered abso-
lutely unique. The chances of finding an identical
iris are so low, that you would have to check far
more people than are currently living on Earth to
find one!

Thisimage shows the variety of eye colors. In-
cluded are the blue eye of a young child, a fairly
rare gray eye, and a hazel eye, which has several
colors. (Note: These threeirises come from asingle
family, a mother and two daughters!) Interestingly,

Image showing the variety of eye colors

some people wear colored contact lenses to change
their eye color.

Content of thiscolumn isderived from The Color
Curiosity Shop, aninteractive website allowing stu-
dentsfrom pre-school to grad-school to explore color
and perhaps pursue a science education. Please send
any comments to me at <mdf@cis.rit.edu> or use
the feedback form at <whyiscolor.org>.

Mark D. Fairchild

the meeting is on page 7 of this newsletter.

Inter-Society Color Council’s 2010 Annual Meeting

The Inter-Society Color Council will hold its 2010 Annual Meeting at the College of Textilesat North
Carolina State University’s Centennial Campus on October 7 and 8, 2010. The preliminary program for

Who Should Attend: This meeting is open to everyone with an interest in promoting the interchange
of ideas on the subject of color and appearance. This conference is designed to promote communications
between technically oriented specialistsin color and creative workersin art, design, and education.

Registration: A registration formisincluded with this newsletter and al so can befound at www.iscc.org/

meetings/AM2010/. Please note that except for students, the registration cost increases after Sept. 6, 2010.

Hotel Information: We have reserved a block of rooms at a special rate of $74 per night at the
Fairfield Inn & Suitesin Raleigh’s Crabtree Valley. To receivethisrate, state the promotional code, “1SCC”,
and make your reservation by September 6, 2010 by calling the hotel at: 919-881-8000. The hotel does not
offer ashuttle service. A taxi from Raleigh-Durham Airport (RDU) costs about $30. A NCSU mini-bus will
be made available from the hotel to NC State’s Centennial Campus, which is about 7 miles from the hotel.

More Information: Contact David Hinks for questions, concerns, or if you want to help.
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PRELIMINARY PROGRAM, 2010 ISCC ANNUAL MEETING

The Colors of Multi-Colored Things:
Under standing and Controlling M ulti-Color Technology

Thismeeting will confront the hottest issuein color today: Precise, accurate control of the colors of multi-
colored objects. Marketstoday demand much tighter color tolerancesthan ever before, and col or-production
technology (including new colorants, new textures, and advanced gonio-apparent surfaces) challengesthese
tolerances. Our speakerswill addresstheissuesof the day, so you too can be on theforefront. We' Il meet at
North CarolinaState University in Raleigh, NC on October 7-8. Hereisthepreliminary programfor thefour
non-concurrent Sessons.

e Interest Group1l BasicandApplied Color Research.
Michael H. Brill (Datacolor), “ The Feynman paint-mixing problem, redux”

Renzo Shamey (N C State), “ The effect of texture on perception and measurement of whiteness”
Carol Tomasino Revels, “ Describing color differences: How good areyour color comments?’

Renzo Shamey (NC State), “ Instrumental assessment of complex multicolored patterns’

e Interest Group 2 Industrial Applicationsof Color .
AnnLadlaw (XRite): “Color tolerancesin black and white’

Daniel B. Gazda (WyleIntegrated Science), et al., “ Colorimetric solid phase extraction (CSPE):
Using color to monitor spacecraft water quality”

GabrideKigle-Bockler (BY K-Gardner GmbH), “ Objectivemottling control at thelinewith new and
innovativetesting technologies’
* Interest Group 3 Art, Design and Psychology.

Roy Berns(RIT), “Reconstructing theorigina colorsof Vincent Van Gogh's The Bedroom, part of the
permanent collection of the Van Gogh Museum, Amsterdam”

Rolf G Kuehni, “ A brief history of theideaof yellow, red, and blue aschromatic primariesin painting”
Rolf G Kuehni, “ A brief history of thecolor circle’

Carl Jennings(Univerdty of Hawai'i), “ Revisoning Color”

« TheEducation session will featuretwo one-hour tutorials:
David Hinksand TBD designer (NC State), “ Color Management of Textiles’

Allan Rodriguesand Larry Steenhoek (Dupont Performance Coatings), “ Measurement and specification
of gonioapparent color”

Please contact Ann Laidlaw (ALa dlav@X Rite.com) with any questionsabout the meeting.
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IN THIS ISSUE, August 2010

We open thisissuewith thearticle, ** The Devel op-
ment of Roof Color in Ancient China.’”” With advances
in tile making, the choice of the color of tiles used for
roofsin China changed from agray to colorful. How-
ever, the color usage in ancient architecture was regu-
lated by hierarchy and the theory of five colors and
five essences. Those regulations made clear the al-
lowed roof colorsin different zonesand classes of struc-
tures. Aiping Gou and Jiangbo Wang report on research
about the characters of the roof colorsin different pe-
riods, finding the turning pointsand reasons of roof color
changes in crucial periods. They examined specific
color samples of different dynasties (tested on site),
therelated laws and documentations, aswell as apply-
ing the theory of five colors and five essences.

As we move through the centuries from our 1st
article, which dealt with color starting about 4000 years
ago, we will stop on the way for Zena O’ Connor to
examine early and more recent theories and definitions
of color harmony. After examining the paradigms and
assumptions embedded within these theories and the
validity of harmony predictions, Dr. O’ Connor proposes
an updated definition of color harmony in her article
*“Colour Harmony Revisited.” Shealso proposesacon-
ceptual model that representsan attempt to revise color
harmony to fit with the current theoretical paradigms.
Her model is contingent on factors that influence the
rel ationship between color and aesthetic response such
asindividual and cultural differences as well as per-
ceptual, contextual, and temporal factors.

Our next article takes anew look at the Rochester
Ingtitute of Technology RIT-Dupont dataset, which was
created in the 1980s primarily for the development and
testing of color difference metrics. These data were
published as 156 median tolerances. These tolerances
were derived using probit analysis, where 50 observ-
ers judged the total color difference of 958 color-dif-
ference pairs in comparison to a near-neutral anchor
pair. There has been an interest in making the com-
pletevisual dataavailable, which was accomplished as
described in this article, ** RIT-Dupont Supra-Thresh-
old Color-Tolerance Individual Color Difference Pair
Dataset.” However, having thisdataset available, there
was a concern that it could be used improperly by as-
signing uniform uncertainty when by definition, visual
stimuli different than the median tolerance have greater
uncertainty. Therefore, inthisarticle, Roy S. Bernsand
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Bingxin Huo describe a method to assign aweight for
each color-difference pair. It isrecommended that these
weights be used for both performance evaluation, such
as an F-test on WSTRESS values, and for formula
devel opment where weighted regression or nonlinear
optimizationisused.

Talking about color differences, Kaida Xiao, M.
Ronnier Luo, Changjun Li, and Guowei Hong describe
psychophysical experiments to investigate the color
appearance changes between the col or perceived from
small patches and real rooms. In ‘** Colour Appearance
of Room Colours,” they report that colors appear lighter
and more colorful for room colorsthan for patchesthat
subtended about 10° of visual field. They also state
that the size change from a small patch to room size
has a large effect on lightness and chroma attributes,
but little effect on the hue attribute. In addition, the
results show that the wall color has a considerable ef-
fect on the overall illuminant in aroom, and that these
effects are independent of the light source used. Then,
the authors proposed a method for predicting the ap-
pearance of room colors by combining the illuminant
prediction, color appearance model (CIECAMO02), and
a size effect correction.

Naming colorsisanimportant communication skill,
learned as a child but used throughout life. It is useful
to haveacomputationa techniquefor identifying stimuli
(materials or images) with the names for colors that
people would commonly use and understand. In our
next article, ** Colour Category Foci of Munsell Colour
Spectra Revealed by Two Computational Methods,”
Elina Raisanen and Markku Hauta-Kasari examine to
what extent certain computational methods provide
results that match those of psychophysical research.
They compare two methods, non-negative matrix fac-
torization and self-organizing maps, to find
computationally how Munsell color spectra actually
correlate with their corresponding color namesreported
in psychophysical experiments. That theresult remains
consistent across the studies and different sample sets
isparticularly significant.

Color has been used as a clue in many computer
vision applications such as object recognition and track-
ing, scene understanding, image reproduction, and pho-
tography. Our brain hasthe ability to assign aconstant
color to an abject although the actual stimuli vary. Ac-
tually, the color depends on the sceneillumination, the
content of the scene, and the characteristics of the sen-
sor. Many color constancy algorithms of increasing
complexity have been devel oped to help computersdo
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thistask which our brains do easily. However, the gray
world algorithm based on the assumption that every-
thing in ascene averagesto agray isstill widely used.
Inour next article, Bing Li, De Xu, Weihua Xiong, and
Songhe Feng present anovel iteration method to iden-
tify achromatic surface for illumination estimation and
introduce the local grey-edge method to optimize the
initial condition of the iteration so as to improve the
accuracy of the proposed algorithm. In *“ Color Con-
stancy Using Achromatic Surface,” they show how
gray surfaces can be detected in an image using an
illumination-independent descriptor. The color of these
surfaces is then used to compute a color-corrected
image. The experiment results on different image
datasets show that their algorithmis effective and works
aswell or better than existing competitive methods.

For our final article, we go to the textile industry,
where the color of most fabricsis aresult of a combi-
nation of two or more dyes. One of theissuesthat must
be considered when devel oping the formulation of the
color isthe compatibility of thedyes. Haleh Khalili and
Seyed Hossein Amirshahi present "A Novel Method
for Determination of Compatibility of Dyes by Means
of Principal Component Analysis.” Intheir method, the
reflectance spectra of samples dyed with the classical
dip-test method were converted to the traditional
Kubelka-Munk absorption and scattering (K/S) data,
and the dimensional properties of dataset were evalu-
ated by the eigenvalues of each matrix. The percent-
age variance and residual percentage variance of the
distribution of data around the first eigenvector were
used for quantitativeevaluation of binary mixtures. They
found that the K/S data of the fully compatible mixtures
scattered around one dimension and are proportional to
the degree of deviation from compatibility. According
to results, dyes with a percentage of variance value
greater than 99.5% lead to excellent compatibility.

We end with a short note on ‘*Whiteness,
Chromaticness, and Blackness Symmetries for
CIELAB’ and a book review. In an extension of his
earlier article, ** Using symmetry to understand the at-
tributesof color,” [Vol. 33, pp 27-44, 2008], LouAdams
describes an interesting concept. Defining whiteness,
blackness, and chromaticnessin CIELAB can connect
visual perception and color languageto CIELAB coor-
dinatesinasimpler way. Then, we closethisissuewith
Rod Heckaman's review of Fundamentals of Digital

Imaging by H.J. Trussell and M.J. Vrhel.
Ellen Carter
Editor, Color Research and Application
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Henrik Wold, University of Oslo and Buskerud Uni-
versity, posed the question, Is XYZ colorimetry still
a relevant concept for a colorimetric standard?
He described the work of CIE Technical Committee
on Fundamental Chromaticity Diagram with Physi-
ologically Significant Axes. ThisTC’sreport includes
adjustments for observer age and field size. When
these functions are used to define XY Z coordinates,
a possible multiplicity of standard observers arises,
so is the current usage still relevant for color tech-
nology? Then Rolf Kuehni discussed Mensurating
a Perceptual Object Color Solid. While the study
and analysis of color difference evaluation hasalong
history, there is still much to be done. Kuehni pro-
posed that the psychological object color solid, itsin-
ternal differences, and their relationship to stimuli have
yet to be systematically investigated. He pointed out
that the detection of thresholds and the eval uation of
color differences are two different cognitive pro-
cesses. Helisted ten issues (too many to quote here)
that remain insufficiently resolved. Wendy Davis,
National Institute of Standards and Tech. (NIST),
closed the morning with Color quality: Where we
are; what's next? She focused her comments on
the activities of CIE TC 1.69 on the Color Rendition
by White Light Sources, which shechairs. Thisvery
active TC, which met also this week, bringsto light
many issues that are more imperative with the ad-
vent and increased usage of solid state lighting.

The first afternoon session focused on two ar-
easwhere activitiesin E12 and CIE intersect. First,
on thetopic of Tristimulus Integration, Hugh Fairman
of Resource I, presented Some Recent Improve-
ments in ASTM Sandards on Colorimetry. The
ASTM isproviding the applied standards for indus-
trial colorimetry. Precision of description is being
enhanced (e.g., for the elusive hue angle), and nu-
merical methods are becoming more accurate (e.g.,
for bandpass corrected reflectance and tristimulus
integration). Then Changjun Li, chair of TC 1.71,in
Tristimulus integration described the various ways
to derive weight sets for computing discretely
sampled tristimulusintegrals. CIE TC1.71 is study-
ing which way is most accurate, and then seeking to
promote uniformity of practice.

The second topic was multi-angle spectropho-
tometry. Dave Wyble, Munsell Color Science
Laboratory of RIT, led off with a discussion of the
Repeatability Analysis of Multiangle Spectropho-

Continued on page 10

| SCC email: isccoffice@cs.com Phone; 703-318-0263

Mail Address: 11491 Sunset Hills Road, Reston, VA 20190


mailto: isccoffice@cs.com.

| SCC News #446
Continued from page 9

tometers. He described studies which used the
ASTM standard practices to evaluate inter-instru-
ment comparison between three commercial multi-
angle spectrophotometers. Maria Nadal, of NIST,
explained that appearance is a main driver of com-
merce, and control of appearance across national
borders depends on standardizing laboratories such
as NIST. She then described the NIST Appearance
Metrology Program.

Thefinal afternoon session was Printing. Klaus
Richter, Berlin University of Technology won the
prize for the longest-titled talk, 1SOCIE trend for
color output of equally spaced color series and
elementary hues IRJGB on displays for eight
ambient reflections of 1SO 9241306:2008. He
spoke about the color management standards, which
have the intersecting goals of equally spaced color
scales, elementary colors that are aligned with de-
vice-independent scales, coding efficiency and in-
sensitivity to such factors as quantization error and
veiling reflection. He described how the SO, CIE,
DIN and ICC are developing a common RGB pro-
file-connection space to meet these requirements.
Ann L. McCarthy, Lexmark International Inc, in Bal-
ancing ‘automatic color’ and artistic intent: The
role of color standards, provided abridge from stan-
dards to the reality of the common user. She re-
minded usthat in the early years of photography the
promise to users was “you push the button we do
therest.” And now today, automation in digital color
management is taking a similar approach and as a
result is falling short with users who want control
over their color results. Can new color interoperability
standards enable support for these users?

A special evening session capped off this Spe-
cial Topical Conference on Standards after the Net-
working Reception at the Triumph Brewery. It was
planned that Hiroyasu Ujike, from AIST in Tokyo
Japan and chair of CIE TC 1.67, would give the
evening presentation based on a TC report. How-
ever, due to an unfortunate circumstance, he had to
leave early and his associate Hiroshi Watanabe gave
the presentation, The Effects of Dynamic and Se-
reo Visual Images on Human Health. This talk
with its many short movies proved to be afine post-
reception talk and provided aunique visual challenge
for the audience, while educating us on the issues of
rapid motion, bright fields and stereo images on an
observer’s health and feeling of comfort.

10 Jul/Aug 2010
Thursday and Friday were devoted to the Divi-
sion 1 of the CIE. They held technical committee
meetings one day and a Division 1 meeting the final
day. Technical committees that met were TC 1.69
Color rendition by white light sources (chaired by
Wendy Davis, US), TC1.63 Validity of the range of
CIEDE2000 (chaired by Klaus Richter, Germany),
TC 1.71 Tristimulus I ntegration (chaired by Changjun
Li, China), TC 1.74 Methods for Re-defining CIE D-
[1luminants (chaired by Janos Schanda, Hungary), and
TC 1.56 Improved Color-matching functions (chaired
by Michael Brill, US). During the Division 1 meeting
the work of each of the technical committees and
reporterships was reviewed as well as Liaison re-
ports given from the International Colour Associa-
tion and several 1SO committees.

Two new technical committees and two new
reporterships were proposed. The first committee,
Validity of Formulae for Predicting Small Color Dif-
ferences, plans to evaluate available formulae for
small color differences (<~2.0 CIELAB) and to de-
fine a visual threshold color difference relevant for
industrial applications. The second TC concernsthe
calculation of color matching functions asafunction
of age and field size. Following on from CIE Tech-
nical Report Publ. 170, they plan to recommend a
procedure for calculating XY Z-like color matching
functions from cone fundamental's, as a function of
age and field size, and to deliver a computer pro-
gram for the calculations. Michael Brill is one of
the two new reporters. Heis tasked with reconcil-
ing Maxwell vs Maximum Saturation color matches
by examining: 1) the CIE Publ. 185 rod-cone model;
2) theviability of the uniqueness of stimulus C for a
Maxwell match; 3) the hypothesis of pigment-
bleaching distinction between the matching methods,
and 4) in u’v’ space the Wyszecki & Stiles reported
discrepancy of the spectrum loci to assess the sig-
nificance of the difference, and finally 5) consider-
ing whether to recommend a new TC to carry out
further study. Also, he is to consider whether to
recommend a new TC to carry out further study.
Hugh Fairman, the other new reporter, will examine
spectral data interpolation by reviewing methods,
and make arecommendation for theinterpolation of
existing, highly structured source spectra, including
the FL illuminants, for colorimetric calculations.

Weleft theweek excited about the continuing work
and new projects for ASTM and CIE Division 1.

Ellen C. Carter
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Please send any information on Member-Body and other organi zation meetingsinvolving color and

appearancefunctionsto:

Ms. Cynthia Sturke, | SCC Office M anager

I SCC Office

11491 Sunset Hills Road, Reston, VA 20190

703-318-0263 tel 703-318-0514 fax

isccoffice@cs.com website: www.iscc.org
2010

Sep 13-16 2010 CAD RETEC, Society of Plastic Engineers, Color and Appearance Division,
Nashville, Tennessee, www.specad.org/index.php?navid=127

Sep 19-23 NIP26, International Conference on Digital Printing Technologies, Austin,
Texas, Saciety for Imaging Science and Technology Society for Imaging Science and
Technology, www.imaging.org/I ST/conferences/nip/

Sep 24-25 Bridging the Gap, Pioneering the Future, The Society for Color and Appearance in
Dentistry (SCAD), Newport Beach, California, www.scadent.org

Oct 7-8 Annual Meeting of the ISCC, College of Textile, North Carolina State University,
isccoffice@cs.com

Oct 19-21 2010 NPIRI Conference, National Association of Printing Ink Manufacturers, Sanibel
Harbour Resort, Ft. Myers, Florida,
http://74.0.252.227/publicarea/techconf2010/techconf 10CFP.aspx

Nov 7-9 IESAnnual Conference, Illuminating Engineering Society, Fairmont Royal York Hotel,
Toronto, Canada, www.iesna.org/ac/index.cfm

Nov 8 | CC-DevCon 2010, Sheraton Gunter Hotel, 205 E. Houston Street, San Antonio,
Texas, www.color.org/DevCon/devconl0.xalter

Nov 8-12 CIC18, 18th Color Imaging Conference, Society for Imaging Science and
Technology, San Antonio, TX, 703/642-9090, www.imaging.org/ist/Conferences/cic/
index.cfm

2011

Feb 2-3 ASTM E12, Color and Appear ance, Baltimore Marriott Waterfront, Baltimore, MD
www.astm.org/ COMMIT/COMMITTEE/E12.htm

Mar 22-24 2011 AATCC International Conference, American Association of Textile Chemists
and Colorists, Charleston, S.C., www.aatcc.org/ic/2011/index.cfm

May 16-19 Archiving 2011, Society for Imaging Science and Technology, Salt Lake City, Utah,
www.imaging.org/l ST/conferences/archiving/

May 15-20 50th International Symposium, Seminar, and Exhibition, Society for Information
Display, LosAngeles Convention Center, LosAngeles, CA, www.sid.org/conf/sid2011/
sd2011.html

Jun 7-10 2011 AIC Midterm Meeting, Interaction of Color and Light, Zurich, Switzerland,

Organizer: Pro/colore, www.aic2011.0rg
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ISCC Sustaining Members

Avian Technologies www.aviantechnol ogies.com
BYK-Gardner USA

Color Communications, Inc.
Datacolor

Hallmark

Hewlett-Packard Company

Hunter Associates L aboratory, Inc.

www.byk.com/instruments

WWW.ccicolor.com

www.datacolor.com

www.hallmark.com

WWW.hp.com
www. hunterlab.com

WWW.isocolor.com
WWW.XEroX.com
WWW.Xrite.com

IsoColor Inc.
Xerox Corporation
X-Ritelncorporated

603-526-2420
301-483-6500
773-638-1400
609-895-7432
816-274-5111
650-857-6713
703-471-6870

201-935-4494
585-422-1282
616-803-2113

ISCC Member Bodies

American Association of Textile Chemistsand Colorists(AATCC)

American Society for Testingand M aterialslnternational (ASTM)

American Society for Photogrammetry & Remote Sensing (ASPRS)

TheColor Association of the United States, Inc. (CAUS)
Color Marketing Group (CMG)

Color PigmentsM anufacturing Association (CPMA)
Council on Optical Radiation M easurements(CORM)
Detroit Colour Council (DCC)

Gemological Instituteof America(GIA)
GraphicArtsTechnical Foundation (GATF)
[llumination Engineering Society of N. America (IESNA)

I nternational Color Consortium (1CC)

National Association of Printing Ink Manufacturers(NAPIM)

Optical Society of America(OSA)
TheSociety for Color and Appearancein Dentistry (SCAD)
Society for I nformation Display (SI D)
Society of PlasticsEngineers, Color & AppearanceDiv. (SPE)

Society for lmaging Scienceand Technology (1S&T)

Issue # 446
Editor:
tel: 215-836-5729,

Advertising Policy
The ISCC advertising policy for the ISCC News|

Jul/Aug 2010

Prof. Gultekin Cdlikiz
gcdlikiz@yahoo.com

requires pre-paid color-related advertising 30 daysin
advance of the publishing date. Therates are:

$100 business card-size $250 1/4 page

Associate Editor:
tel: 703-318-0263

Cynthia Surke

fax: 703-318-0514

isccoffice@cs.com

$500 1/2 page $1,000 full page Assistant Editor:

Mary McKnight

The editor reserves the right to determine the
acceptability of the advertising. A 20% discount is
available for ayearly contract.

tel: 301-869-7212, mary.mcknight@starpower.net

All submissions must bein English. Please submit mate-
rials by the 15th of each even numbered month.
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| SCC 2010 Annual M esting

October 7-8, 2010
Collegeof Textiles, North Carolina Sate University, Raleigh, NC
Detailsat <www.iscc.or g/meetings/AM 2010/>

Last Name/First Name

Badge Name

Affiliation

Address

City State/Prov Country Z1P/Postal Code

Tel. (Include Int’| Code) Fax

E-Mall

Accompanying Person(s)

Registration Fees: (USD) Until September 6 After September 6
Members Non-members Members Non-members
(includes membership) (includes membership)
$30001 $35001 $32501 $3750]

Includes presentations, poster reception, awards luncheon, breaks, and meeting proceedings.

Students $100 [ (Copy of valid student 1D must be included)
Accompanying Per son(s) Fees (doesnot include presentation sessions)

Thursday Awards Luncheon, October 7 $20[]
Thursday Dinner, October 7 $300

Total Amount Due (USD) $

Cut-off Datefor pre-registration: September 16, 2010. Norefundsafter thisdate.
| will ridethemini-busfrom thehotel to themeeting location: Yes[J No [l

| will bedrivingmy own car tothemeeting location and will requireaparking pass: Yes[d No [l

On-siteregistration will beavailable.

Payment M ethod

[ Check or money order payablein U.S. Fundson aU.S. Bank to “Inter-Society Color Council
O Chargeto thefollowing credit card: J DISC O Mc O visA OO AMEX

Credit Card No. Expiration /
(Please print clearly) Mo. / Year
3 or 4 digit Verification Code Signature

(Please print clearly)

Return completed for m (by fax or mail) with payment to: I nter-Society Color Council
Attn: CynthiaJ. Sturke Email: isccoffice@cs.com or csturke@gmail.com
11491 Sunset HillsRd.

Reston, VA 20190, USA

Fax: 703-318-0514
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