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Call it an engineer’s approach to literature. That’s how Alan
Porter, professor emeritus in ISyE and the School of Public Pol-
icy, describes text mining. The method of counting words,
instead of reading them, is finally catching on. Porter thinks
that it is about time.

Porter, who also co-directs Georgia Tech’s Technology Pol-
icy and Assessment Center (TPAC), jointly housed in the Pub-
lic Policy and ISyE schools, is responsible for developing
leading edge text-mining software, including VantagePoint. In
2003, VantagePoint, a technology-transfer success story devel-
oped between Georgia Tech and Atlanta-based Search Tech-
nology, Inc., generated its first royalties. While it was a modest
amount — less than $10,000 — royalties are expected to
increase significantly with future versions of the software.

VantagePoint is a text-mining tool that allows technical-
intelligence managers to quickly analyze search results from
bibliographic databases and R&D literature. It produces sum-
maries, charts, and graphs that help people spot patterns and
relationships in massive amounts of data, enabling them to
extract relevant information and make better decisions.

Competitive technical intelligence is the name of the game,
says Porter.“Today it is critical to have the right technology at
the right time,”he explains.“Companies want to keep an eye on
competitors so they don’t drop the ball by introducing a new

product or technology too late. For example, General Motors
looks to see what is published by and about Toyota — and
more importantly, what it is patenting, because that shows
what Toyota is really interested in.”

VantagePoint grew out of an approach known as Technol-
ogy Opportunities Analysis (TOA), which was developed by
Porter and his colleagues at TPAC in the 1990s. Its roots go
back to the “bibliometrics” (counting bibliographic activity)
movement in the 1970s.“The gist of the approach is to exploit
the amazing compilations of research and development infor-
mation electronically available,” says Porter.“In the past, such
databases were used only to locate a few good references, track
them down, and read a couple of pertinent papers. Text min-
ing helps do that more effectively, but it also enables one to see
the big picture. What’s the overall pattern of R&D on a partic-
ular technology?”

Learning to Count

The Defense Advanced Research Projects Agency (DARPA)
found TOA’s text-mining research interesting enough to fund
in 1994. Grants from the U.S. Army, the Office of Naval
Research, the Department of Education, National Institutes of
Health, and the National Science Foundation followed. The
TOA project evolved into an ongoing industry-academic part-
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nership with two commercial partners with Georgia Tech con-
nections, Search Technology and IISC, signed on to commer-
cially develop and market the software. Search Technology
(www.searchtech.com), founded in 1980 by ISyE chair Bill
Rouse, and now led by Paul Frey, led the software development.
IISC (www.iisco.com), founded by Nils Newman, BME 1989,
MSTASP 1993, led in the application of TOA on studies for
commercial and government clients, as well as marketing.

“The text-mining approach is closely related to numerical
data mining,” says Newman.“It seeks to uncover relationships
through a combination of analytical means. TOA relies most
heavily on statistics to relate concepts, cluster associated terms,
and ascertain trends in activity. It employs natural language
processing to rip apart text sequences. It uses some ‘AI-lite’
(artificial intelligence) in the guise of rules for text recognition
and fuzzy matching. All this is served up in an MS Windows
setting to allow users to make lists with search and group capa-
bilities, cross-compare two lists to see co-occurrence patterns,
and to map technologies.”

“As engineers, we apply TOA to understand technological
change,”Porter continues.“We create time series of activity pat-
terns in research projects, publications, patents, and so forth to
help forecast technological development. We capture linkages
with contextual factors to create innovation indicators. Most of
our applications focus on competitive technical intelligence
and projection of emerging technologies’ development paths.
Benchmarking against other companies’ development activi-
ties is a popular extension. Technology road mapping goes on
to relate technological changes to organizational product devel-
opment prioritization.”

Porter says the software has followed an interesting migra-
tion in form, name, and capability.What is now known as Van-
tagePoint was originally programmed in Pascal, migrated to C
for UNIX operating systems, and then to C++ for Windows.
The first “government use only” version of the text-mining
software, called TOAS, was released in 1997. Today this is called
TechOASIS, and it is used by the U.S. Army, U.S. Navy, and U.S.
Air Force, along with other government organizations. After
seven years of development, the commercial version was
released in the spring of 2000. VantagePoint is being used at
some 22 sites in a dozen countries, including large global firms,
foreign government organizations, and consulting firms.

Information Overload

In today’s world, the amount of information can be
overwhelming. Because of this, few people have a handle
on the whole picture of any given field, especially in the
business world. Porter and his colleagues researched the
challenges in getting technology managers and profes-
sionals to make use of empirical technology analyses.
“Somewhat surprisingly, we found that technology man-
agers are among the least quantitative,” he says. “They
tend to be considerably more intuitive than their produc-
tion manager counterparts (think statistical quality
control), financial managers (accountants count), or even
marketing types (real-time tabulation of campaign effec-
tiveness for fast adjustment).”

An unusual partnership between Georgia Tech, industry,

and government, VantagePoint’s roots trace back to 1993.

That summer, Porter and his son Doug, then a computer

science student at Virginia Tech, were looking at ways to

improve forecasting of technology trends. Later, Porter con-

tinued the project at TPAC. 

The resulting software tool led to an invention disclosure

and caught the interest of Search Technology, located in

Norcross, Georgia. Search Technology licensed the tech-

nology from Georgia Tech in 1996, and the partnership

began refining the text-mining software for the military. The

commercial version was officially launched in 2000.

The commercialization of university research is typically

an uphill battle. According to a University of Pennsylvania

study, less than one percent of invention disclosures gen-

erate significant royalties for the respective universities.

Dr. Alan Porter’s continued involvement has been 

another key factor in VantagePoint’s success. Kevin Woz-

niak, former associate director of Georgia Tech’s Office of

Technology Licensing, says, “Faculty must make an effort

to actively participate in the process. They can’t just file an

invention disclosure, then walk away and expect commer-

cialization to happen”.

Porter, who has been with ISyE since 1975, received

his Ph.D. in Engineering Psychology from the University of

California-Los Angeles in 1972. In the early 1990s, he also

served as acting director of Georgia Tech’s Management of

Technology program. His research and teaching has long

focused on technology forecasting and assessment and

management of technology. In recent years, he has helped

J.C. Lu in his efforts to spearhead “that other IE —informa-

tion engineering.”

In 2003, Search Technology introduced a new version

of VantagePoint: Derwent Analytics, which is designed

especially to use with the Derwent World Patent Index from

Thomson Scientific, a subsidiary of information power-

house, Thomson Corporation. Because of Thomson’s vast

distribution channels, this new release has the potential to

reach an even larger number of people than the original

software. “With that in mind, we’re anticipating that Van-

tagePoint will become one of the larger generators of roy-

alties for Georgia Tech,” Wozniak added.
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Studies by the National Science Foundation, the National
Institutes of Health, and Georgia Tech took a look at how infor-
mation is utilized in the decision making process.“Information
really isn’t used that much, which was one of the interesting
things we found in the study,” says Newman, one of Porter’s
former graduate students and the founder of IISC. “That’s
because of the inability to access information and the easy abil-
ity to be overwhelmed by that information. A manager who is
responsible for making technology choices is more likely to
resort to expert opinions to make a decision, rather than
accessing readily available information.”

“Let’s say you’re a collection of investors and you’re trying
to decide if you want to spend $50 million building a new facil-
ity with new technology,” Newman explains.“It’s going to take
you 10 years to build the plant. The question arises, is that tech-
nology even going to be competitive in five years? The way you
handled that problem in the past is you went around and you
talked to experts and said,‘Well, what do you think of this tech-
nology?’ No one really sat down and looked at all the informa-
tion that was available. So in the end they make this $50 million
decision off of three or four pieces of paper and the opinions
of several dozen people. It really is just an opinion as opposed
to a comprehensive assessment of information.”

“There is a case with one of my clients,”continues Newman,
“Literally, they had a staff of 40 people out monitoring tech-
nology, and these people read reports about where technology
was going. I asked them how this information was utilized. I was
told that in the end, the head of R&D decided what technology
to pursue based on what’s in the technology section of the Sun-
day paper. Literally, that’s how they do it. There are utilization
issues when it comes to information. These are the things that
ISyE is working on.How do you present information in a format
that is palatable and understandable and usable by managers?”

A New Generation

Porter and Newman have taken “a lot of hard knocks over
the years”about their efforts to push and improve text mining.
“We thought if you present people with a lot of new informa-
tion, they would be happy, but we realized later that people 
didn’t actually utilize the information they already had avail-
able. It would be a hard sell.” Both researchers believe that the
newer and future generations of managers will not be as timid
about taking advantage of technologies like text mining.

“We are finding that the younger cadre of technologists
and technology managers are used to working in a richer infor-
mation environment,” says Newman.“One of the things that
we determined over time is the information distance between
the decision maker and the information. In the mid-1990s, you
could find as many as five individuals between who needs the
answer and the information source that contained the answer,
because the difficulty of getting the information was such a
barrier. You had to be a professional searcher if you wanted to
go into a database.”

He continues,“All that changed in the 1990s, with the World
Wide Web becoming useful in a business environment, and
then with improvements in information technology. Some are
still unable to access information because they were never actu-

ally trained to. But you look at the cadre of engineers and man-
agers who are coming out of school now, and they can work in
an information-rich environment. They are much more savvy
about it than a manager who was trained 10 years ago.”

Newman compares this technological savvy to the skill of
typing. “To point out how old I am, I actually took typing in
high school,”he says.“I was horrible at it; I could maybe scrape
out 15 words a minute. Look at what I do today: I basically type
for a living. At that time, the only people who could type were
professional typists. So in a period of less than 10 years, typing
went from a very specialized skill being used by few people to
being essentially ubiquitous. They don’t teach typing in school;
they just pop the PCs in front of the kids.”

“I see the same analogy with people’s ability to utilize infor-
mation,” he adds.“Information was such an arcane art in the
corporate world up until about 1995. I had customers in the
late 1990s who were not allowed to use the Web! Another five
or six years from now, and you’re going to have a whole group
of junior managers who are used to going out and looking at
information first. You only have to look at the information
skills of the current crop of Georgia Tech Management and
ISyE students and compare them to students a decade ago to
see that things have profoundly changed.”

For more information, visit the TPAC website at
http://tpac.gatech.edu. Dr. Alan Porter may be reached at
alan.porter@isye.gatech.edu, and Nils Newman may be
reached at newman@searchtech.com. 
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by William B. Rouse

The many faculty, staff, and students in the School of Industrial and Systems
Engineering are adept at creating knowledge and gaining skills in the multiple 
subdisciplines within the School. They publish what they learn in a wealth of acad-
emic journals associated with these subdisciplines. In this way, ISyE makes numer-
ous contributions to advancing many subdisciplines.

Unfortunately, this wealth is not easily accessible by those in other disciplines and
practitioners who are addressing the many complex problems our society faces
today. This difficulty is not only a problem for our School. It is endemic to all 
the disciplines across Georgia Tech and academia in general. The extent of our 
specialization has reached the point that only specialists can penetrate the mysteries
of this knowledge.

Of course, this is not only the case for knowledge generated by universities and
research institutes. The Internet has enabled access to immense bodies of informa-
tion on organizations, products, services, genealogy, and so on. We can literally find
millions of items – “hits” – on any topic. Digesting this information – that is, con-
verting it to knowledge relevant to your intentions when posing the query – can be
a daunting task.

This issue of Engineering Enterprise focuses on knowledge mining. We are very
fortunate to have David Seuss among our many highly accomplished alumni. David
is CEO of Northern Light, a leading provider of custom search solutions. David’s
interview begins with how an ISyE graduate found his way from North Avenue to
chemical plants to search engines, and ends with an insightful view into what is pos-
sible when mining the web.

Prof. J.C. Lu, one of the senior members of our rapidly growing statistics faculty,
considers knowledge mining from a statistician’s perspective. His concern is with
how best to unearth reliable patterns in large data sets. This goal is common among
organizations ranging from retailers to intelligence agencies. Sometimes you can get
the feeling that various folks are trying to make sense of everything you do, at least
everything you do on your computer.

Alan Porter, a recently retired ISyE professor, brings us back to all those journal
articles that I mentioned earlier. He and his colleagues have developed methods for
mining this literature. He is not content, however, to just find these articles. He uses
patterns among articles, e.g., citations, to assess emerging technologies in terms of
their maturity and related metrics.

Georgia Tech is in the knowledge business – creating it and imparting it. We cre-
ate more value than we can deliver through traditional channels. Archival articles
and classroom lectures are great, but there is much more additional value that can
be provided by also adopting less traditional channels. ISyE is not only adopting
such channels – we are creating them.

William B. Rouse is the H. Milton and Carolyn J. Stewart Chair and Professor in the
School of Industrial and Systems Engineering at the Georgia Institute of Technology.
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