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INTRODUCTION

Inthelast few years, because of theincreasing growth of
the Internet, general-purpose clients have achieved a
highlevel of popularity for static consultation of text and
pictures. Thisisthecaseof theWorld WideWeb (i.e., the
Web browsers). Using ahypertext system, Web userscan
select and read in their computers information from all
around the world, with no other requirement than an
I nternet connection and anavigation program. For along
time, the information available on the Internet has been
seriesof writtentextsand 2D pictures(i.e., staticinforma-
tion). Thissort of information suited many publications,
but it was highly unsatisfactory for others, like those
related to objectsof art, wherereal volume, andinteractivity
withtheuser, areof greatimportance. Here, thepossibility
of including 3D information in Web pages makes real
sense.

Aswebecomeanincreasingly visual society, away to
maintain heritage isto adapt museumsto new times. The
possibility of not only visiting and knowing the museums
nearby but also enabling anybody to visit the building
fromtheir homes could be enabled. Thiswouldimply the
incorporation of thevirtual reality (Isdale, 1998), although
today few museumsallow thiskind of visit vialnternet. In
virtual reality, human actions and experiencesthat inter-
act withthereal world are emul ated although, obviously,
with somelimitations. With virtual reality the user could
walk, examine and interact with the environment, in con-
trast totraditional medialiketelevisionthat present excel-
lent graphics but lack interactivity. Although thisis not
anew idea, it isachieving awider expression due to the
availability of the Virtual Reality Modeling Language
(VRML) (Carey, Bell, & Marrin, 1997), awidespread |an-
guage for the description of 3D scenes and WWW
hyperlinks (an analogy of the HTML for virtual reality).

VRML is, perhaps, most interesting for Internet users
eager todiscover new interesting sitesin Internet, and for
the people that use it like hobby, but VRML could also
allow usto seea3D artifact from any angle and perspec-
tive, to turn it in any way, and so on. In sum, we can
manipulate it — something totally forbidden in a real
museum.

This work deals with the design of a system which
allowsthisinteractive Web accessto works of artin 3D,
asastepinaresearch project dealing with the design and
implementation of avirtual andinteractivemuseumin 3D
on the Web. Also, all the associated information like
history, architectural data, archaeological data, and cul-
turewill be available at the click of amouse.

BACKGROUND

Several museumsaround theworld arealready committed
to astrong Web presence and many otherswill adopt one
very soon. Dynamic museum |eaders understood that the
increasing number of internauts requires special atten-
tionfrom museums: Internet— and CD-ROM’ s—repre-
sent new mediathat will challenge museum communica-
tion strategies.

According to Proenca, Brito, Ramalho, and Regalo
(1998):

Two distinct Web approaches are being adopted by the
museums. Some regard their presence on the Web as
another way to publicize the museum and to promote
their activities; othersusethe Web asa powerful resource
to achieve their purposes: to conserve, to study and to
display.

The most common attitude is to consider the Web as
asimplesum of the different kindsof information already
inuseby museums— specially printedinformation— but
gathered in aglobal structured way. These data include
amuseum description and alist of activities and collec-
tions, where atypical Web page structure contains: col-
lections and exhibitions, visit planning and conditions,
new acquisitions, projectsand activities, museum organi-
zational schemeand educational programs. Several muse-
umsontheWebfollow thisapproach. Amongthemit may
be worth a visit to Museo Arqueoldgico Nacional of
Madrid (http://www.man.es/), On-line Picasso Project
(www.tamu.edu/maocl/picasso/), Museo de CeradeMadrid
(www.museoceramadrid.com), Asian Art Museum of San
Francisco (www.asianart.org), The Museum of Modern
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Art (www.moma.org) and Library of Congress Vatican
Exhibit (www.ibiblio.org/expo/ vatican.exhibit/exhibit/
Main_Hall.html); this site has a good image quality, but
withatraditional structureto present theexhibitionthemes.

Some museums demonstrate greater innovation in
their Web presences: They have temporary exhibitions
online, promote virtual visits and access to their data-
bases, present technical information for museums profes-
sionalsandresearchers, keep avail ableinformation about
previous activities and exhibitions, and organizelinksto
related sites. For these museums, the Web is also an
exhibition and a presentation medium that must be inte-
grated inthecommunication policy of themuseum. Among
them, it may beworth avisit to Musée des Beaux Artsde
Montréal (www.mbam.qc.ca/ index.html), The M useum of
Anthropology at University of British Columbia
(www.moa.ubc.ca/Collect/moaview.html), and M useo del
Prado (museoprado.mcu.es/prado/html/home.html).

L atest advances are becoming popular 3D (pluscolor)
scanners, which allow the measurement of 3D artifacts
suchasartworks(Goémez, Diaz & L 6pez, 1997; Rocchini,
Cignoni, Montani, Pingi & Scopigno, 2001). After measur-
ing, a 3D plus color model from the real object can be
obtained. 3D scanning technology has been adopted in a
number of recent projects in the framework of cultural
heritage. Just to give some examples, we may cite the
Digital Michelangelo Project of the Stanford University
(Levoy etal., 2000) , theacquisition of aMichelangelo’s
Pieta by ateam of the IBM T.J. Watson Research Center
(Rushmeier, Bernardini, Mittleman & Taubin, 1998) , orthe
acquisition of asection of the Coliseumin Rome (Gaiani
et al., 2000) . Unfortunately, a detailed 3D (plus color)
model of afreeform object usually requiresagreat amount
of data. Thisdata can hardly passthrough the Web, even
when using compression. Therefore, additional reduction
of transmission requirementsis desirable.

Recently developed image-based modeling and ren-
dering techniques (Chen, 1995; Chen & Williams, 1993)
have madeit possibleto simulate photo-realistic environ-
ments. Two of the most popular image-based modeling
and rendering techniquesare Apple sQuickTimeV R and
the Virtual Reality Modeling Language (VRML).
QuickTime VR (Chen, 1995) has its roots in branching
movies, for example, themovie-map (Lippman, 1980), the
Digital Video Interactive (DVI) (Riply, 1989), and the
“Virtual Museum” (Milleretal., 1992). QuickTimeV R uses
cylindrical panoramic imagesto compose avirtual envi-
ronment, therefore provides users an immersive experi-
ence. However, it only allowspanoramicviewsat separate
positions. Recently, the Virtual Reality Modeling Lan-
guage (VRML) (Carey etal., 1997) becameastandardfile
format for the delivery of 3D models over the Internet.
Subsequently, many efforts have been made to effec-

tively compress and progressively transmit the VRML
files over the Internet (Deering, 1995; Li & Kuo, 1998;
Matsuba & Roehl, 1999; Taubin, Horn, Lazarus, &
Rossignac, 1998).

Using thesetechniques, somesystemsallow to seeart
worksin 3D (Cignoni, Montani, Rocchini, & Scopigno,
2001), whileothersallow avirtual walk throughtherooms
of some real building as The Virtual Living Kinka Kuji
Tempers (Refsland, Ojika, & Berry, 2000), some recon-
structed scenario astheHistoric Villagesof Shirakawa-go
(Hirayu, Ojika, & Kijima, 2000) or someimaginary build-
ings as Virtual Museum of Helsinki
(www.virtual hel sinki.net/museum) and Virtual M useum
of Art (www.elpais.com.uy/muva).

Themain feature of our systemisthat usersmay walk
through a three-dimensional (3D) representation of the
whol e Fabio Neri’ sPal ace, the building where M useum of
Valladolidislocated, viewing its collections, and seeing
picturesin 2D and archaeol ogical objectsin 3D, together
with information about them. To allow all of this, an
architecture of interactive dynamic Web pages has been
designed (Diez-Higuera& Diaz-Pernas, 2002). Inorder to
capture 3D information, we have used the L aser Acquisi-
tion System devel oped by thelndustrial Telematic Group
of Telecommuni cationsEngineering School of Valladolid
(Gbémezetal., 1997). Thesedata, together with2D images
and information files, are compressed and stored in a
remote server, and can be retrieved over the Internet.
Rather than transmitting a high-resolution object, our
system at the client end allows users to selectively re-
trieve images at specific resolutions. This selective re-
trieval isachieved by implementing aclient-server com-
munication protocol. Information is accessed through
intuitive exploration of the site, and therefore, each ses-
sion varies depending on both the participant and the
path chosen. In thismanner, thevisitor becomesfamiliar
with the virtual museum, in much the same way as they
would become familiar with the physical museum. User
may identify particular areas of interest, which may be
revisited using familiar routes or accessed via browsing.

DESCRIPTION OF THE SYSTEM

Figure 1 showsthe general architecture of the system. It
has two main parts. the Dynamic Web pages system,
based on the Microsoft Internet Information Server,
which embracesthevirtual visittothe3D Museum andthe
accesstodataanditsvisualizationin 3D; and theplatform
of telematic services, whichimplementstheserver-client
architecture, allowing the transmission of three-dimen-
sional and colorimetric data of the objects in several
resolutions.
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