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New tools preserve ancient treasures

At a conference in Xi'an, archaeologists discuss how the digitalization of
historical sites and relics help recreate communities, allowing them to look into
the past and see the future. But experts warn data preservation can face

challenges, Cheng Yingqi reports.

———

TOOLS OF THE TRADE

The use of high technology, especially scanning devices,

proved invaluable as archaeologists excavated the mausoleum of
Emperor Wuzong (AD 814-846) in the Tang Dynasty (AD 618-907)
near Xi'an, Shaaxi province. The application of the technology has
given archaeologists insights into the mausoleum and enables
them to create 3-D models and obtain more details on objects.

AERIAL PHOTOGRAMMETRIC
v TECHNOLOGY:
A technique for creating 2-D or 3-D models from

erial photographs. Pictures are taken from a high
place, usually from an airplane, and then turned into
models by cartographers. Multiple-angle photgraphs are
needed to determine the relative positions of objects.
Advantage: Helps archaeologists learn the topographic and
geomorphic conditions of the site

APPLICATION IN THE TANG MAUSOLEUM: A 3-D
MODEL OF THE TOPOGRAPHIC AND GEOMORPHIC
CONDITIONS OF THE SITE

b 3-D STRUCTURED LIGHT
SCANNER

Archaeologists use these scanners to obtain more
details on an object
Advantage: details the size of human hair can be
reproduced vividly
Application in the Tang Mausoleum:
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CLOSE-RANGE
PHOTOGRAMMETRY

A technique that converts photo-
graphs of objects or terrain into precise
data that can be used to create 2-D or
3-D objects.

Advantage: cheaper than laser scanning
Disadvantage: less accurate

Application in the Tang Mausoleum:

Source: Shaanxi Provincial Institute of Archaeology

eing an archaeologist can be boring.
Hours of digging square holes in the
ground and filling out paperwork,
right? That may have been true in
the past, but archaeology is more
than just about the past, it helps us
understand the future. And today’s practitioners,
with computers and state-of-the-art cameras, would
not consider their work boring. “Heritage is not al-
ways immortal, it can vanish, but information lasts
forever,” said Professor Lu Dongming at Zhejiang
University. “Excavating and preserving relics is no
longer the sole purpose of archaeological digs. All in-
formation should be recorded during the process. In
fact, digital documentation is as important as pres-
ervation,” said Lu, who specializes in applying com-

LIGHT DETECTION AND
RANGING (LIDAR)
A remote sensing technology that measures
distance by illuminating a target with a laser
and analyzing the reflected light.

Advantage: Can be used to make digital
elevation models, contour plots and aerial site
maps

# 3-D LASER SCANNING
Archaeologists use this technique that
uses an infrared beam to record precise
and accurate surface data of objects ina
non-destructive manner.
Advantage: Large accounts of data can be
collected quickly and at a high sampling
density to create highly accurate 3-D
digital models.

Application in the Tang
Mausoleum:

x In the past, 10 years
\ used to be like a
\ second for archae-
| ologists. But techno-
logical progress has
changed that. Ten
years ago, we did not
have such high-qual-
ity satellite images
or 3D laser scanning
for archaeological
studies. ... But now
you will start to wor-
ry about the value of
your research results
if they are not pub-
lished in three years,
since technology is
changing so rapidly.”
HARTMUT MUELLER

PROFESSOR AT MAINZ UNIVER-
SITY OF APPLIED SCIENCES

AUGMENTED REALITY
TECHNIQUE

Alive, direct or indirect, view
of a physical environment in
which elements are
augmented by computer-
generated sensory input
such as sound, video,
graphics or GPS data.

puter technology to archaeological studies.

In the past 30 years some
40,000 cultural treasures have
been lost to future generations,
more than 50 percent of which
destroyed by construction,
China News Agency reported
in June, citing the Ministry of
Culture.

One attempt to use new
technology to preserve vanish-
ing sites is an ambitious plan by
Dunhuang Academy to digital-
ly recreate the Mogao Grottoes
in Gansu province.

The grottoes, China’s first
UNESCO World Heritage
Site, gained global recognition
for their collection of Buddhist
artworks — more than 2,000
colored sculptures and 45,000
square meters of frescoes in
735 caves carved along a cliff
by worshippers.

However, climate change
coupled with increasing tour-
ist numbers has resulted in the
deterioration of the frescoes,
so scientists had to photograph
them to make sure they were
recorded.

Besides high-accuracy pho-
tography, laser 3-D scanners
are used for digital recording.
This process is especially valu-
able for stone tablets, said Ding
Yao at the Tianjin University
School of Architecture.

“Traditionally, we made rub-
bings to record information on
stone tablets. However, in some
cases the writing on old tablets
isindistinct;” he said. “But laser
scanners can help us read and
see all the artwork”

The digitalization of histori-
cal sites and relics is not just
about data. It helps recreate
the society or community at
that time, allowing scientists
to look into the past and see
the future.

One of the most interesting
examples is the Stanford Geo-
spatial Network Model of the
Roman World, a collaboration
between historians and infor-
mation technology specialists
at Stanford University.

Based on digitalized archae-
ological information, the mod-
el calculates the time, expenses
of people traveling through the
Roman Empire.

China’s first international
conference on excavation doc-
umentation was held in Xian,
capital of Shaanxi province, in
May. Itattracted 105 archaeolo-
gists from home and abroad.

“Since Shaanxi is very rich
in buried relics and artifacts,
high-tech methods applied
here helped us to improve the
level of archaeological docu-
mentation,” said Guo Xianz-
eng, deputy director of the
provincial cultural heritage
administration.

“The archaeological com-
munity in China is experienc-
ing explosive growth in digi-
talizing,” he said.

However, some archaeolo-
gists and scientists worry about
data sustainability, a new prob-

lem brought by the updating
technology. Just because data
has been recorded it does not
mean it is safe.

Julian D. Richards, direc-
tor of the University of York’s
archaeology data service in
Britain, said digital data are
preserved in such a vulnerable
way that archaeological records
are now, ironically, at greater
risk than leaving the data in
the ground.

“In 1986, the BBC Domes-
day project, including some
photographs and maps, stored
the data on 30-cm laserdiscs
on BBC microcomputers, the
safest way they could think of;”
he said. “By 2006 the laserdiscs
were obsolete, so they had to
start rescue projects for the
data”

Hartmut Mueller, a co-
organizer of the conference
in Shaanxi and professor at
Mainz University of Applied
Sciences’ Institute for Spatial
Information and Surveying
Technology, in Germany, said:
“Collecting data in different
systems without sufficiently
considering the aspects of
interoperability is the daily
practice all around the globe.
Not only in archaeology, but
in all fields related to spatial
data acquisition, processing
and storage”

In Europe and elsewhere,
there are many projects on
how to achieve interoperability
between heterogeneous sys-
tems, Mueller said.

Lu, of Zhejiang University,
said that although Chinese
archaeologists are applying for
more digital documentation
technologies, information is
actually collected by differ-
ent institutions, with different
standards and formats.

“Information sharing could
be a problem,” he said.

In the past, Chinese archae-
ologists and scientists applied
new technologies to archaeo-
logical sites without common
standards, so their job was more
like a “scientific experiment’,
which makes it difficult to stan-
dardize the data format, he said.

“While technologies become
mature, it is possible for archae-
ologists to find a way to unify
the methods for data collecting
and the format of their data,”
Lu said.

Su Bomin, a researcher at
the Conservation Institute
of Dunhuang Academy, said
some Chinese archaeologists
are already aware of the prob-
lem of data security that comes
with new technology.

“Unified management of
data needs a standard, and the
formulation of such a standard
needs different research insti-
tutions to take part.

“As we Chinese archaeolo-
gists are already aware of these
problems, I believe a standard
will be completed soon,” he
said.
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