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The separation between art and technology initidtethg the Renaissance, when science became exbdii
a segregated set of processes and worldvigwSince that time, many artists and theorists héedlenged
this separation, questioning the role of art inety¢ our perception and awareness of technologycaitting-
edge research.

Art — just like research — can actually explorehtetogical and scientific frontiers and allows wsask
guestions about the possibilities of innovation trelagendas of technology. Artistic creativity andtural
commentary represent the need to rethink the oelstiip of art to scientific and technological resha
exploring also the perspectives for future mutaéllence, and an opportunity to forecast the infhes and
new trends that technological evolution continupusling into our society and everyday life. Onetloé
most prominent example of this process is Virtual [R], an art practice defined by the use of \aitu
Augmented and Mixed Reality as a medium, that le&s Ipioneering and exploring social, technologacel
emotional implications and potentialities of Virtlnvironments (VE).

VEs are simulated environments generated by thepaten which the human operator can interact with
through different sensory modalities. VEs commagmigvide visual and acoustical feedback, althoudierot
sensory modalities may optionally be activated,nigaihrough haptic (related to the sense of touan)
inertial feedback (related to the sense of motign)system of sensors is needed to retrieve position
information about the user, in order to correctbnhgrate sensorial feedback and to recognize upatsin
After having aroused a great interest in the 98's@e of the most promising among emerging teclymedo
applications of VEs have been appearing with arem&ing pace, although still in very specializedtexts,
notably the industrial and the medical sector. ¥&hthologies are gaining consent and positive rexreptso
in the field of Art and Cultural Heritage, espelyidior conservation and education purposes, but &ds
create new forms of art or new paradigms of aitinu by means of interaction.

Art since many years ago has been forecastingisuahsation revolution that has come finally twigh the
advent of Virtual Reality. Indeed, since the midtioé 19th century, new representation techniqueh as
the “Panoramas” became very popular to represaidridal events and landscapes. These huge cyaidri
paintings (often more than 100 m long) wrappedhgpgublic at 360°, providing a feeling of high inmsien
and illusion, anticipating the interaction and inmsien feeling of VE [3] Panoramas began to undeentine
monopoly of perspective, an abstract and “senseprided” form of visualization, placing in the cembof
representation the spectator and his/her emotitmshe 60’s, minimal and early installation artvegbegan
to introduce in the public discourse about art emts like the role of the visitor's body, humangegation
and interaction. Such issues, explored in eanhesi by artistic experimentation, have lately beconagn
issues in VEs research. Interacting with VEs reggusetting up an interface layer between the human
and the VE itself. This usually involves the useseferal specialized devices, either wearable taresl,
such as displays for the sight, loudspeakers farihg, motion platforms etc. As far as the sensmoth is
concerned several interesting approaches have beglored, the most effective being that of haptic
interfaces (HI). Hls are robotic devices able terexforce feedback stimuli on the user body, actinghe
haptic perceptual system (a perceptual systemetkalbits cutaneous and kinaesthetic stimuli to @equ
information about object properties).

The sense of touch has a special relationship auiiistic expression. Touch has always been a nteglec
sense in Western society, since it has been coesiggedominantly utilitarian in function, and reely
related to will, reason, and aesthetic sense.iBrgmoved from theory, touch has been emergingawaide

in the practices of artists. Chinese craftsmenteceimory, jade and pottery objects to be carriethe pocket,
consciously worked with a view to their being hautl(a property called "tactile appeal”). Indeedgctocan
deliver emotions, gives us the sense of the "itisafethings, and of their interconnections. Follogi
Marshall McLuhan [4], touch has been the obsessiomodern Western artists that, since Cezanne, have



been trying to escape from the predominance obwigi order to “get in touch”, using an appropriaterd,
with the expression of tactile awareness.

Nowadays we know that our knowledge and understgnali the world would be impossible without bodily
and haptic awareness. Studies confirm that a catibm of touch and visual cues is essential to
understanding and learning, providing more tharhdac the construction of a meaningful image of the
world. To touch means getting something whole,rsp it: touch is a complete act of knowing, tHktves
analyzing our percept intellectually and affirmingir reality.

PERCRO is an engineering laboratory of Scuola SogpeiSant’Anna of Pisa, Italy, whose mission is to
conceive and develop advanced interaction concapdstechnologies for improving the communication
between the humans and the environment, with dpatiention to Virtual Environments and Robotic
Systems. Most of PERCRO research is focused oradsarg the realism of the information conveyedhto t
senses and, at the same time, on investigating comemunication modes that build on the human it
transmit and receive physical cues like gestum@sefand tactile stimuli. This vision was the badiseveral
research projects exploring this topic on a numbérdifferent applications, including ergonomics
investigations [5], development of interfaces fgeuwith special needs [6], and the setup of mettaod
technologies for the transmission of enactive keaolgke [7] and human skills [8]. A consistent effort
PERCRO research has been also devoted to theofigld and cultural heritage, in particular invgating
how the aforementioned technologies may be usethérconservation and the divulgation of tangilid a
non tangible heritage, exploring interaction pagaw that allow to go beyond the usual cultural eepee,
either real or virtual.

In traditional museums visitors may only observe éxposed statues because, for security reas@ysaté
not allowed to touch them. On the other hand, tatib perception represents the most immediate afay
interacting with sculptures, allowing the obserigeperceive the concept of space the artist haseisspd on
the art forms while shaping them. In the perceptibeculptural pieces of art, the mere observalipsight

is a limit which prevents the observer from fullgpaeciating the artistic value and the intrinsiauy of
those art pieces. Moreover, any fruition of thesistec works is denied to blind and visually imped users.

.1 User interacting with the Museum of Pure Form



Through Virtual Reality, the Museum of Pure Fornh §8fers art a way out of such limits by giving the
haptic perception of artistic forms the same esaleraie it had for the artist when creating thefig(1).

The use of innovative technologies allows userpeieeive suitable
tactile stimuli able to simulate the hand while dontact with the
digital copy of a real statue. Besides this, thaisen of the virtual
simulation is increased and integrated by the csm@pic
visualization of digital models, giving users thealrfeel of touching
the surface being visualized and placed in theespader their own
hands (Fig. 2)

A selected set of sculptures belonging to theectithn of partner
museums has been digitally acquired to createabdaé of artworks
P\~ \ copies that constitutes the core of a new web-besegbuter network
among partner museums and other European cultaossituitions.
s o Two specifically devised Haptic Interface systerosmposing the
Y Sa MPF system, have been installed in temporary andngeent
/ ' exhibitions of partner museums, where the visitars allowed to
- - explore, in a multisensorial perspective, the digishapes while

2 Touching a virtual statue immersed in the Virtual Environment.

Nowadays, the deployment of virtual expositionsigh quality 3D models is a common practice in save
cultural initiatives, not only in physical museutnst also over the World Wide Web. However, the web
experience, due to technological limitations, igeofbuilt only around visual aspects of virtual ibiions:
very little has been explored about the potentaddiits that the sense of touch might introductheéweb
interaction paradigm.

Recently, a substantial decrease in price andadvkiy of portable
haptic interfaces has allowed a fair diffusion loége devices, and
recent advances in hardware and software techmadgive opened
new and exciting opportunities for the creationhafptic enabled
multimodal web systems

PERCRO, in the framework of the Museum of Pure Fohas
developed a Web site [10] (hosted at http://wwweomm.org)
using advanced 3D technologies where all the dagitisculptures
are accessible in a single, unified virtual expositin which haptic
interaction has been enabled as well (Fig. 3).

The Museum of Pure Form has thus become a distdbostallation
that enables users in scattered locations aroued whrld to
experience haptic exploration of digital sculptumgising the hint of
a future moving towards technological and sensegahectivity.

3 Haptic interaction with the Web
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