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Recent developments in computer graphics
are providing powerful tools for modeling
multidimensional aspects of data gathered by art histo-
rians and archaeologists. Many different roles have
emerged for computer graphics in these fields, including

m documenting the current state of existing artifacts or
works of art,

m measuring, dissecting, or visualizing objects and sites
to gain new insights, and

m educating students and the general public about cul-
tural heritage.

Different challenging issues arise in each of these
applications. For example, we can use computer graph-
ics techniques to reconstruct and visualize features of
artifacts and sites that might otherwise be difficult to
appreciate. This new perspective may enhance our
understanding of the environments in which our ances-
tors lived and worked. However, if we’re to avoid mis-
leading impressions of artifacts or sites, then the
computer-generated images should not only look real
but must accurately simulate the physical properties of
the objects being modeled.

About the articles

The four articles presented in this special issue
address different aspects of the use of computer graph-
ics in understanding art history and cultural heritage.

In “Active Optical 3D Imaging for Heritage Applica-
tions,” Godin et al. address the documentation of art
and historical artifacts. They describe 3D scanning tech-
nology that they’ve developed over the years for cap-
turing the shape and appearance of objects. In this new
area, it’s not enough just to produce digital objects.
They also describe several projects in which they've
demonstrated the use and value of these digital
representations.

In “Discovering Petra: Archaeological Analysis in
VR,” Vote et al. tackle the problem of using computer
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graphics to make effective research tools for archaeol-
ogists. Examining the relationships between artifacts
found at an archaeological site is inherently a 3D prob-
lem. However, it’s not obvious how to effectively rep-
resent the site and the objects and what interaction
tools will be accepted and used by archaeologists. In
this article, the authors describe the evolution of a tool
that’s being used to investigate finds at the site of the
Petra Great Temple in Jordan.

Computer graphics has great potential to add to the
experience of visiting a historical site. Advances in com-
puter graphics and mobile devices suggest that we can
give people more views and information about a site
while they’re actually there. In “Archeoguide: An Aug-
mented Reality Guide for Archaeological Sites,” Vlahakis
etal. discuss the development of an electronic guide that
enhances the experience of visiting an ancient site. Vis-
itors can see the site today and how it might have looked
in the past, with dynamic views as they tour the site.

Computer graphics is also useful in communicating
modern history. Even studies of 20th century history
can be dull when it’s only learned from books. In the
study of culture, it’s also difficult to bring together many
aspects of life in a single document. In “Virtual Harlem,”
Johnson et al. describe the use of a virtual environment
as avirtual field trip to Harlem in the 1920s. This inter-
active experience doesn’t replace traditional methods
but augments what students learn by other means.

Bringing it to fruition

We received 21 high-quality submissions for this spe-
cial issue, which gave the panel of international review-
ers the difficult task of selecting the four articles that
appear here. We thank them for all their hard work.
We’d also like to thank the staff of IEEE CG&A for their
efforts in helping to put together this issue.

We hope you enjoy the articles and are inspired to
investigate new and exciting ways in which computer
graphics, art history, and archaeology can work togeth-
er to improve our understanding of the past. |
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Readers may contact Alan Chalmers at alan@
cs.bris.ac.uk and Holly Rushmeier at hertjwr@us.

ibm.com.

Alan Chalmers is a reader in the
Department of Computer Science at
the University of Bristol, UK. His
research is in investigating the use of
very realistic graphics in the accurate
visualization of archaeological site
reconstructions and techniques that
may be used to reduce computation times without affect-
ing the perceptual quality of the images. He received an
MSc from Rhodes University, South Africa, and a PhD from
the University of Bristol. He has published more than 80
papers in journals and international conferences on very
realistic graphics and he is a former vice president of ACM

Holly Rushmeier is a research
staff member at the IBM T.J. Watson
Research Center. Her research inter-
ests include data visualization, ren-
dering algorithms, and acquisition
of input data for computer graphics
image synthesis. She received a BS,
MS, and PhDin mechamcal engineering from Cornell Uni-
versity. In 1990, she was selected as a US National Science
Foundation Presidential Young Investigator. She has served
as papers chair or co-chair for the ACM SIGGRAPH confer-
ence, the IEEE Visualization conference, and the Euro-
graphics Rendering Workshop. From 1996 to 1999, she
was editor in chief of ACM Transactions on Graphics.

For further information on this or any other computing
topic, please visit our Digital Library at http://computer.
org/publications/dlib.

Career Opportunities

Job Opportunities at
mental images

mental images, founded in 1986, is
widely recognized as the leader in
providing rendering technology to the
lentertainment, computer-aided design,
scientific visualization, architecture and
other industries that require sophisticated
images.
We have the following R&D positions
open:

Job Profile A—Geometry
(Geometric Modeling and Approximation
lof Curves and Surfaces)

- geometric algorithm research and
development
- modeling and approximation of curves
land surfaces
- computational geometry
- development and acceleration of
lalgorithms
- parallel algorithms and their
implementation
- software engineering
- software interface
implementation
- all phases of development: design,
implementation, testing, documentation,
maintenance, and bug fixing.

Job Profile B/C—Rendering
- rendering algorithm research and
development
- ray tracing
- global illumination
- Quasi-Monte Carlo integration (C)
development and acceleration of

Flgorithms

design and

parallel  algorithms and their

implementation
- software engineering
- software interface design and
implementation
- all phases of development: design,
implementation, testing,
documentation, maintenance, and bug
fixing.
Required Skills and other Prerequisites

- knowledge of C and C++
- experience in software develop
ment/engineering (has made significant
contributions to the design and
implementation of a substantial software
project, preferably similar software)
- problem analysis and problem solving
skills
- strong background in mathematics
preferred
- understanding of algorithmic
aspects and experience with algorithm
design
- capable of self-disciplined use of work
time
- capable of working in a small team

Job Aspects
- work environment: Unix and NT
workstations. More than two graphics
workstations per developer (Silicon
Graphics, HP, IBM, Sun, DEC, NT) and a
number of scalable parallel computers from
various manufacturers
- all oral and written professional
communication within the company is in
English
- long term perspective
- German social security benefits, includes
medical/dental insurance
- assistance with work permit
- flexible hours
- six weeks of paid vacation

- pleasant working environment

- in the center of Berlin with a view of the]
entire city

- mental images is an equal opportunity|
employer.

Please note that certain legal
restrictions apply for applicants that are|
not citizens of the European Economic
Area (Austria, Belgium, Denmark, Finland,
France, Germany, Great Britain, Greece,
Iceland, Ireland, Italy, Liechtenstein,
Luxembourg, the Netherlands, Norway,
Portugal, Spain, and Sweden). For citizens|
of Canada, Japan, New Zealand,
Switzerland, and the United States|
simplified entry regulations apply. Citizens|
of other nations are kindly asked to
contact their local German Embassy to|
enquire about the possibility of obtaining|
the required residence and work permits.

To help us evaluate your skills, please
outline your individual contribution to the]
past projects and jobs you were involved
in in as much detail as possible. A bullet]
item list of your computer programming
skills as well as a list of just the titles of the|
projects and jobs you have done in the]
past are *not* sufficient.

To apply, please send your resume to:
mental images GmbH & Co. KG
Attn.: Rolf Herken
President, Director R&D
Fasanenstrasse 81
D-10623 Berlin
Germany
Tel.: ++49-30-315997-0
Fax.: ++49-30-315997-33
e-mail: office@mentalimages.com
For additional information about
mental images see:
www.mentalimages.com
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