





Six months before the workshop, three teams of computer
scientists, mathematicians, electrical engineers, and
statisticians from Penn State, Princeton, and Maastricht
universities set about to see if mathematical analysis could
find similarities in Van Gogh'’s works not present in the
other paintings. They also checked the authentic paintings
against a 102nd, a modern copy of a Van Gogh
commissioned by WGBH'’s Nova Science Now. The program
taped the researchers at the workshop and is scheduled to
air on PBS nationally beginning next June.

ECE Prof. Rick Johnson and Van Gogh
Museum Head of Conservation Ella
Hendriks observe a false color infrared
digital image of Van Gogh’s Tree Trunks

All three teams were successful to some degree at
distinguishing real Van Goghs from the copies. The
Princeton team found a higher concentration of high spatial

frequency content, corresponding to an increased number of /! the Grass captured by Lumiere
Technology’s multi-spectral camera.

small touches in the copies. This jibes with the commonly
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noted tendency of copyists to use several small brush
strokes to duplicate an image that the original artist may
have done in one stroke.

Even more importantly, workshop participants expressed a desire for further interaction. A repeat workshop
was held Nov. 9 at the Museum of Modern Art in New York City. Already, art historians and engineers around
the world are planning new projects based on the resulting cross-fertilization. “The idea is to amplify this
whole thing,” says Johnson. “I'm sure there are signal processing research problems in this area that people
don't yet know exist, and you can trip over them a bunch of times without noticing them.”

A next step to building a cohesive field, says Johnson, is to present problems to beginning engineers so they
can start thinking of creative new approaches to solving them, just as in any other field of engineering. So
Johnson has been recruiting undergrads and M.Eng. students to work on an automated thread-count project.

Yeounoh Chung got involved because it was a little different from other projects he has worked on. “It seemed
like a really interesting project because it has to do with art,” says the senior. “As an ECE student, all I've
been doing is making something that people don't usually see, but this is more directly related to something
people can see and appreciate, so I thought it could be something I could enjoy doing.”

Knowing how many threads are in a canvas can
reveal a lot to an art historian. Thread counts of the
canvases used by Van Gogh and Gauguin during
their time together at the Yellow House in Arles,
France, in late 1888 helped art historians to
construct a timeline for the paintings during this
important period. Traditionally, thread counts are

| estimated using an average of the number of

| threads hand-counted in five different
2-square-centimeter sections. It's a tedious,
time-consuming process and museums would
much rather allocate staff time to other work. A
computer could do it a lot faster, says Johnson, and
by looking at more samples, more thoroughly.
Unlike typical hand counts, a computer count is
readily repeatable because it can keep an exact

Using high-resolution digital images of x-rays,
the automated thread count method under
development by Johnson and a team of
students reveals a strip (in red) of more
tightly woven canvas in a corner of Van
Gogh'’s Undergrowth. Such patterns can help
art historians better sequence an artist’s work
or art curators restore paintings that have
been cut into pieces.
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record of where it has counted.

Technology alone won't provide all the answers,
however. Without knowing that Van Gogh
sometimes painted on canvas from a limited
number of bolts, thread counts would not have
revealed much. "It depends on the artist’s
practice,” says Johnson. “So it's a mixture of knowing what they did and relating the physical evidence to
that.”

The project illustrates some of the differences in mind-set among engineers, curators, and conservators.
When Johnson first started working on an automated thread-count program, he asked to see the reference
book that explains how art historians do such procedures and was told there was no such book. Variations of
the process are passed verbally from expert to student. “But this can be broken down into an ordered series of
steps. We engineers see this because we're taught to do this in everything we do,” says Johnson. “Once we
know the steps, we can see where we can help. So, even in this unusual application, we're going to act like
r.egular engineers and come into somebody else’s application and use our skills to make their life better.”
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