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With the March—April issue of 2004, American Scientist’'s newest
department, Sightings, celebrated its first anniversary—and swelled
temporarily to three pages as it tackled an exceptional challenge:
visualizing the human genome.

Sightings was the inspiration of science photographer Felice Frankel.
These pictures resulted from the collaborative effort of scientists and
visualization experts such as Ben Fry as well as Frankel; Tom Dunne,
magazine art director; and Rosalind Reid, editor of American Scientist.

Sightings is intended to demonstrate in arresting ways how images can
be used to communicate scientific ideas and results. Remarkable images
of science, some historical and some new, are accompanied by Frankel’s
conversations with their makers.

Sigma Xi’'s magazine, American Scientist, is a continuing conversation

about science presented so that readers can listen in and enjoy. Sightings
is a conversations about picturing science. We hope it will fire the visual
imaginations of our scientist-readers and change how science is “seen.”
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SIGHTINGS

Felice Frankel

We are drowning in data—more and more information flowing from each new device or technique
invented to measure something important in the world. How do we sift knowledge from this
explosion of data, which screams for the clarity that visual representation might provide? The need to
make sense of it all has made the graphical representation of scientific data a hot topic of conversation.
We have fascinating examples from the historical record that help us, at the very least, to begin the
conversation. But examples do not show us the path through the hard work of crafting credible
guidelines and new representational tools. Many opinions on what works and what doesn’t work
seemm just that—opinions. I am not sure anyone has yet measured or defined what “works.”

I am convinced that to develop the much-needed new approaches to representing data, scientists must
begin to embrace ideas from those who have not necessarily made a career in science but who have a
serious interest in visual thinking and communication. In the process, we will learn that making
intelligent and communicative representations will clarify the complicated ideas that are the data.

Ben Fry is a doctoral candidate in the Media Laboratory at the Massachusetts Institute of Technology.
His research focuses on methods of visualizing large quantities of data from dynamic information
sources. In this, the sixth Sightings, Ben and I examine one of his ideas on how to represent part of
the vast store of data emerging from the new field of genomics. In my opinion, his intelligent and
aesthetically beautiful approach “works.”

E. E. When you first decided to delve into representing genetic mapping, I assume you
took a look at how some biologists were already dealing with the issues. Did something
immediately strike you as being absent or obviously wrong from the various
representations you saw published?

B. E. I had just completed my master’s at the Media Lab, which was about ways of doing
information design. I was beginning my Ph.D. and was looking for an interesting and
difficult data set to deal with. Genetics seemed fascinating for many reasons: (1) an
obviously difficult data problem that (2) few people were looking at with regard to design
and visualization, and (3) all the other social-cultural factors involved in how people
understand this very important data set. It was a lecture by Eric Lander given at MIT that
provided the initial metaphor (the search for a “periodic table”) and provided the
necessary perspective on where to get started.

E. E. How extensive was your background in the subject when you first began to look at
the idea? What kind of preparation did you decide to orchestrate? Did you sit down and
ask the researchers to explain this and that and to understand their needs?

B. E. My background was not extensive at the time, but I've spent a lot of time since then
taking courses and reading as much as I can. In addition, I am now getting more involved
with those doing genetics work on campus, i.e., over at the Whitehead Institute, where I
work with some folks and sit in on their meetings to see what everyone’s thinking about.

E E. Are there back-and-forth conversations with these investigators?

B. E. Sure. It depends on the particular project. Some work is done directly with
researchers (an upcoming population-genetics project, looking for connections between
genomes and disease susceptibility). Other projects are initiated by them

(http: //acg.media.mit.edu/people/fry /haplotypes/) and require their input. Still others
are just me trying to figure things out (the example that we are looking at in this column).

E. E Did you find that the conversations also helped the researchers clarify some of the
ideas for themselves?

B. E. This has slowly become the case as I get more directly involved in projects that they're
working on. For instance, I redid the user interface and the visualizations for a particular
project—a tool they used internally, called HaploView. I think it moved the project several

steps forward from its previous state and made it the tool to use for larger projects.
(continued)

Felice Frankel is a science photographer and research scientist at the Massachusetts Institute of Technology. Address: c/o
American Scientist, P. O. Box 13975, 3106 East NC Highway 54, Research Triangle Park, NC 27709-3975. Internet:
felicef@mit.edu
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E E. Is there something in this representation you think you could improve upon?
Is there a piece that you think is missing?

B. E. Absolutely. There are always things to improve. This diagram is just one
method of looking at the data. I was attacking the problem of how to look at very
linear sets of data in a way that was more compact. Thus, the three-dimesional
scaling scheme shows their relative proportions of base pairs.

I think it’s a nice solution for that particular problem, but it places too much
emphasis on data that’s probably not the most important thing. The proportion of
used vs. unused material is emphasized, which is only marginally useful.
However, it does provide a “regional” look at the genome, kind of like looking at a
map of the U.S. showing where the mountains are, instead of the roads.

But I'd like to mix this with other, more relevant data to make it more useful than
just a study on how to make data more compact.

E. E Did you purposely decide not to include some information? If so, how did you
decide? In other words, how did you begin to create a hierarchy of information?

B. F. This is always the case in visualization. One has to begin with a few things
that are important, and make a diagram that most clearly represents only those
data. If other pieces can be added, then great, but sometimes you can get more

information from a diagram by including less of it.

The hierarchy comes from first setting out goals before starting the design. So, for the
boxes, it was “how do I make the data more compact?” For other projects, it might be
“how do I simplify what's considered ‘the standard’? I discuss one such “standard” at
length at this Web site: http: //acg. media.mit.edu/people/fry/cartography/.

E. E I always wonder about how certain sorts of graphical representations in
science become “standard.” My own opinion is that many exist because few
scientists have taken the time and trouble to consider whether these standard
representations are really the best way to communicate various data or ideas. It is
probably an issue of time. After all, scientists are busy enough just collecting the
data. Do you think that developing the best ways to represent data should also be
part of the curriculum?

B. E. I absolutely think it’s a time issue. For those who’d rather improve things, it’s
just an issue of “where do I start?” However, I think that “visual literacy” is just as
important (if not more important) than the sort of writing literacy that’s expected
of scientists. The level of writing in a scientific journal far exceeds that of the
visuals that support it—and I think the visual standard should be higher.

E E. Do you think it would be valuable to invite the nonscientist into the conversation?

B. E. It all depends on the audience you're trying to reach. When I'm developing
projects for nonscientists, I need to spend a lot of time with them to see how they
relate to things. Trying to reach broader audiences, whether for children’s
education or just keeping adults interested in science, poses an entire additional
set of problems.

E. E. How important are aesthetics in your designs?

B.E. Very. I believe that aesthetics are very important to understanding data and
are too often treated as window dressing. For me, aesthetics have to do with clarity
and simplicity, which help significantly in the understanding of a piece of work.
This is not to say that diagrams need to be sophisticated and high-tech. It's simply
that the purely aesthetic aspects should be heeded as part of the whole, rather than
belittled as a way to make things “pretty.”

E. E. I know that some of your maps are displayed as art. Is that your intention?

B. E. So far as it is possible, I'd love for my work to exist as useful artifacts that can
be used by scientists but also enjoyed by a more general public in other settings
like galleries. In the latter case, I want to get people intrigued by what's there, to
encourage them to find out more. I find the subject matter fascinating, so if I can
inspire that in anyone else, what could be better?

Ben Fry’s representation shows the genes on the human chromosome 13. The size of the coding
part of the genes is represented by filled blue boxes (see detail); yellow wireframe boxes signify
gaps between genes, the regions once called “junk DNA.”
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Resource: Making Science and Engineering Pictures: A Practical Guide to Presenting Your Work
Felice Frankel

The following may not correspond to a particular course on MIT OpenCourseWare, but has been
provided by the author as an individual learning resource.

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.
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