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has allowed us to test several procedures
for processing aerial strip photos. 

The workflow for creating historical
maps is very heavy. Although we will
develop automatic procedures in order
to reduce the human effort required, the
size of the archive means that it will be
necessary to develop solutions based on
social contributions. An important future
activity of the project will concern the
development of collaborative web appli-
cations for georeferencing activities.

Data Display

The historical maps - each referring to a
specific historical period - will be
browsable in the four dimensions via a
web application based on a Google
Earth plugin and some javascript
libraries. Figure 2 shows the first proto-
type of the application. 

Data integration

With the use of geographic reference
(geotagging), Google Earth integrates
into its maps different layers, such as
video, pictures and webcam. We intend
to use the same mechanism adding the
time value (timetagging). The geo-his-
torical data layers will be obtained
through web mining techniques, or fil-
tered from open archives such as
Wikipedia, Youtube, Flicker, or via
social contributions related to initiatives
for memory preservation. The result will
be a sort of Historical Geographical
Atlas, where it will be possible to build
spatial-temporal tours.

Future activities

This article describes the first steps of
the GeoMemories project and the chal-
lenges currently being addressed in
designing tools for the realization and

visualization of historical maps. A major
issue will be to find the resources
needed to digitize and process the entire
archives. We must also find ways to
solve critical questions regarding the
copyright of the original photos.

Our hope is that the outcome of this
project will be to raise interest and to
attract funding at European and interna-
tional levels in activities that will ensure
the protection and sharing of heritage
aerial photography.

Link: 

http://www.geomemories.org

Please contact: 

Andrea Marchetti, IIT-CNR, Italy
Tel: +39 0503152649
E-mail: Andrea.Marchetti@iit.cnr.it

Nephele – Smart Digital Memory 

of Artwork Conservation  

by Barbara Zitová, Miroslav Beneš and Janka Hradilová

Nephele�is�a�comprehensive�information�system�for�processing�and�archiving�data�produced�in�the

process�of�art�conservation.�

The benefits of using digital image pro-
cessing in the area of cultural heritage
were identified many years ago. New
sensors and modern techniques are
employed in the study and in conserva-
tion of old, and often damaged, art-
works. The Nephele project introduced
here, focuses on material analysis
research and addresses the key issue of
the art conservation - identification of
the painting materials used. 

The Nephele system was designed for
archiving and use of material research
reports. To art conservators, it offers better
access to the archived material reports
they use. Furthermore, its internally
implemented methods for image data pro-
cessing improve the outcome of data
analyses and the functioning of the data-
base. Its image retrieval system  offers
report retrieval based on visual similarity
of studied samples. This feature eases the
complicated task of retrieval of relevant
experience from previous conservation
cases. Such a database with a broad spec-
trum of reports can serve as a knowledge
base for future actions. 

The Nephele project is realized in close
cooperation between the experts from
the Institute of Information Theory and
Automation, the Academy of Sciences
of CR, and from the Academic
Materials Research Laboratory for
Painted Artworks, joint site of the
Academy of Fine Arts and Institute of
Inorganic Chemistry, also belonging to
the Academy of Sciences of CR. All
organizations are located in Prague,
Czech Republic. In addition to this tight
partnership, we are also incorporating
suggestions and ideas  from other
sources, including laboratories, conser-
vation studios (UK, USA), and confer-
ence and workshop discussions. The
direct participation of the experts from
the cultural heritage area proved to be
very important in the development of
the tools for the conservators. The
project started officially in 2006 and is
ongoing.

In general, the functional objectives of
the Nephele system can be summarized
as follows:
• Archiving – standard database services 

• Content based image retrieval 
• Sample preprocessing
• Sample analysis – layer segmentation,

layer description and morphology
• Material description
• Material classification.

The Nephele system should serve as an
archiving environment with the ability
to process material reports. The data is
used to interpret painting techniques
and to support the choice of proper con-
servation method and materials. The
content of the Nephele extended data-
base reflects the structure of individual
reports, which describe the process of
material research of given artwork.
They contain all acquired information
about the object - general information
about the artwork and its author, infor-
mation about samples taken from the
artwork, results of chemical analyses,
and scanned parts analyzed in different
modalities. The implicitly included
imaging modalities are microscopic
data in visible and ultraviolet light and
scanning electron microscope (SEM)
data.
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The standard database functionality,
such as report creation, editing, or saving
is upgraded by an image based search
function, which fetches the image-wise
most similar reports and its usage is often
more natural than standard databases for
the operator. The content-based image
retrieval approach is implemented here
(based on co-occurrence matrices and
wavelet based descriptors), which com-
pares the query image sample with
archived image data (see Figure 1). This
functionality is enabled due to the
included image processing modules,
which go beyond the functionality of
ordinary databases and, furthermore, are
intensively used in the process of art-
work analysis and report creation.

The ultimate aim of the image pro-
cessing modules is the identification
and description of individual material
layers. The Nephele system can process

multimodal data, which can be consecu-
tively enhanced (denoising, artifact
removal, deconvolution), geometrically
aligned (mutual information), and,
finally, segmented into individual mate-
rial layers (a feature-based approach).
These steps produce set of base struc-
tures, which are homogenous and can
be further described and analyzed. The
indentified structures serve as an input
for more sophisticated tasks such as the
aforementioned image based retrieval,
image fusion, or used material classifi-
cation. An example of the Nephele
system GUI is presented in Figure 2.

The Nephele project aims to facilitate
the tedious work of art conservators
with the use of image processing
methods and database technology. The
system is still under development, with
the described functionality being the
final aim of the project. In the long run

we want to create a knowledge base of
reports for use in future conservation
cases. Moreover, as a byproduct of the
proposed research, we plan to create a
taxonomy of material descriptors.

Link:

http://zoi.utia.cas.cz/nephele.html

Please contact:

Barbara Zitová
Dept. of Image Processing , UTIA -
Institute of Information Theory and
Automation, Academy of Sciences 
of the Czech Republic / CRCIM,
Czech Republic 
Tel: +420 266 052 390 
E-mail: zitova@utia.cas.cz

Janka Hradilová, Academy of Fine
Arts in Prague, Czech Republic
Tel: +420 233 015 324
E-mail: janka@avu.cz

Figure 1: Results of the

content based image

retrieval. The left column

contains query specimens;

the subsequent columns in

the corresponding rows are

results of the retrieval in

order of their similarity.

Figure 2: An example of the Nephele system

GUI.
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