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ABSTRACT

All old problem ill ceram ic prescription hus been and st ill is the phy sical
imposs ibility of presellt illg all the ceramic produc t rallges ill realistic l'lll'inJ1lmellts ill tile
slIozurooms.

Tile lise ofconwutcrs mitt especially computer graphics ill real time hare soilvd this problem
by desigllillg a tool thni allows "strolting " through a rirtual elll'irollmellt (bathroom. lil'illg room
or kitchen), ill which it is possiNe to show allY ceramic element and immetiiateh; replace it by
another of tile same type.

The tool has beell developed by the lnstiiu to de Robotica of the Ullil'ersily of valen cia ill
co-operalioll with TAULELL, 5.A. , with [numcial suppor! by IivIPIVA. Tile /Iew tool has beell
called CEV, the acrollym for "Cerdniica l'll Entornos Virtualcs '' (Ceramics ill Virtllal
Enoironm ents).

This loll' cost uiruutl reality system consists of a PC with specific graphics hardware for
gelleratillg images, a multifrequcncu stereoscopic screell and a stereoscopic sys tem for immersillg
the IIser ill the uirtual reality scelle. Filially the mOllse is the inpu t device II sed to capture the
actions of tile II ser all his r irtual trip. The sof tware is ill charge of maximising and syllchrollisillg
the hardtrarc capabilities uia a user-friendlu interface.

As all added m ille, the system is jitted with a module for calculating estimates based all tile
selected tiles and actual measurements of the elll'irOilmellt to be tiled.

1. INTRODUCTION

Recent years have seen a tremendous boo m in computer techniques relating to the
world of computer grap hics. Examples of these techniques are the 3D interactive graphics
and especially virtual reality.
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Th e world of 3D in te ractive graphics (also known as 3D graphics in real time)
cons ists of a set of applica tions, systems and techno log ies directed at sy n thes is ing
fictitious three-dimensiona l environments, which can be perceived by the user as if
rea l environments we re involve d. The illusion of rea lity can be crea ted to a g rea te r
o r lesser degree depending on th e specific needs of each case, from a PC vid eo game
to co mplica ted fligh t simulato rs th at need specia l in pu t- ou tput sys te ms and
com pu ters .

Virtua l reality is often related to the use of svstem s such as the virtua l reality helmet,
datagloves, stereosco pic glasses and othe r artefacts belonging to th is world . These
elements serve to enh ance the illusion of reality but are not ind ispensable when it comes
to impl eme nting an application of th is typ e.

1.1. VIRTUAL REALITY APPLICATIONS

Virtua l rea li tv was born a t the end of th e six ties, w hen th e Am e rican
Department of Defence was interested in techno logy re la ting to flight si mu la tion.
During its in it ial stage (seventies ), the uses were jus t mili tary and academic. Th e first
comme rcia l applica tions appeared in the eigh ties and at p resent th e virt ua l reality
market is rap idl y ex pand ing, marked by th e appea rance of a mu ltitu d e of
commercia l p rod ucts aime d at the PC world, promising fast g row th in th e short
te rm .

There are many cu rrent fie lds of virtual rea lity ap plica tions: p roto typing,
simulat ion and instru ction of specialists, handl ing abs tract dat a, telepresen ce, and
leisu re. Virtua l reality is used in flight simulato rs, instructing drivers of heavy
machinery, ope rato r training in complex systems (nuclea r facil ities), p lanning surg ical
ope rat ions, manipulating ph armaceutical molecu les, geogra phic information systems,
vehi cle and ergo no mics assessme nt, human factor and reaction eva lua tion,
visua lisation of a rchitectu ra l scena rios, theatre staging, etc. To give a few practica l
examples, the Jap anese compa ny Matu shita has been usin g virtua l rea lity for five yea rs
in interactiv e kitchen de sign for p rospective buyers, allow ing furniture locati on s to be
changed and vis ualising the final appearance. The Caterpilla r compa ny tha t builds
vehicles for cons truction and publi c works uses an application that a llows verifying
visib ility in the company's new models, which has allo wed red uc ing design time by 9
mo nths.

2. VIRTUAL REALITY IN THE CERAMIC SECfOR.

The explosive evolu tion in interactive visua lisa tion techniques of recent yea rs has
led to applications of these techniques extend ing to ever more indus trial branches and
socia l secto rs. In this sense the ceramic secto r can becom e one of the first to benefit from
these techno logies since the specific needs of the bran ch make it an interesting
techniq ue .

The first ap proach to cre ating th e CEV concept was using a virt ual rea lity
sys tem, which d ispl ayed on screen a realistica lly tiled room (ba throo m, kitche n o r
lounge), th rou gh which to take a virtual "stro ll" , cha ng ing the tiling in the sce ne a t
any tim e.

The so ug ht after objective was developing a tool that would perm it generati ng
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su fficiently realistic imag es to enable the cl ient to make an aesthet ic eva lua tion. To
achieve such realism , realist ic lighting techn iqu es were used (radiosi ty), as we ll as a
stereos copic system for ach iev ing the necessary immersion effect associated with any
effective virtua l reality tool.

Vir tu a l reality helme ts p ro v id e inade q uate re solut ion, so th at they a re
u nsu itab le for th is type o f ap p lica t io n. The o u tp u t sy stem is a h igh-resol ution scree n
tha t ca n be com bine d w ith the use of s te reos co p ic glasses, y ield ing an in-dep th
vis io n o f the sce ne, thu s he ighten ing th e im p ression o f rea lit y. The use o f
ste reosco p ic g lasses mak es it possible fo r va rious people to visua lise the scene a t the
same ti me.

The basic element of a ceramic ap plica tion is the tile, wh ich is set on the th ree
di men sional model as a texture. The systems to be used in a visua lisin g applica tion or
manipulation of ceramic environme nts need to be able to work with textu res in an
efficient manner. Th is requ ires using special hardware, to d ate on ly avai lab le in ve ry
ex pens ive computers. At presen t PC cards are be ing developed , wh ich allow pu tting on
textures in real time witho u t excessive expense.

The hardw are used fo r 3D g ra p hi cs in rea l tim e is ca pa ble of ap p rox imate ly
calcu la ting sce ne light ing . Objects are ill u m ina ted taking int o acco u n t their spa tia l
orient ation. Thus, a good spatia l d escri p tion co u ld be obt ained o f the scene, though
th e qu ality needed to be improved . Thi s was done by using mo re com plica ted
lig h tin g, w hi ch takes in to accou nt the p hys ica l cha racte rist ics of ligh t propaga tion.
Us ing thi s so ftwa re method known as " rad iosity" , very good qu ali ty im ages can be
obta ined .

2.1. VIRTUA L REALI TY AP PLICATIONS IN T HE CERA M IC SA LES PRO CESS

The ideal situa tion at a sales outl et is ha ving a su fficiently large sho wroom layo ut
to enable showing all the av ailable collections . As this is impossible, sma ll d isplays are
typ ically used , recreating a small pa rt of the w hole collection, plus a se ries of photog raph
cat alo gues to cover all the av a ilable product ranges. A drawback to such sys tems is the
fact that the envi ronmen t created in the show room or th e cata logue w ill often not
coi nc ide with the spa tia l layout an d measurement s of the prospective clien t' s
env iro nme nt. Thi s makes the user hesit ate with rega rd to the most sui table se lectio n for
the actua l context to be decorated.

These p roblems can be solved by using 3D interactive visu alisation tech niques,
wh ich vield exce llent results. On the one hand we can store all the ceram ic models we like
in a compu ter and present them in the sa me sce ne or different scenes. In a brief space of
time, a ba throom or kitchen can be modelled for the client and va rious combina tions
d isplayed on the model. In this way the client no longer need s to imag ine w ha t the
combination will loo k like at ho me, since he ca n ta ke a "stro ll" and see it dircctlv, There
are fu rther advan tages, since after having mod elled the scene for visua lisat ion, the
nu mber of tiles req u ired for the tiling can be calcula ted, and an accu rate es tima te made
based on the price of the se lected tiles

3. CEV: A NEW CONCEPT

CE V (Cera m ics in Virt ual En v iron men ts ) is a new Ha rd w a re / So ftw a re
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ge ne ra tion, designed to present co mplete ti le co llec tions in a rea lis tic virtua l
env iro nment. The system aims to provide the se lle r and the client with a reliabl e idea
of the products di splayed , and help in the cus tome r's decision-taking procc's, . r he
CEV tool has been forma lly designed to avoid the above problem s and simulta neous ly
allow:

• Creation of virtua l environments with a view to displaying d ifferent till'
compositions. The user "s trolls" th rough the virtual scene w ith a high degr"e of
immersion and good tile visua lisation quality, including ste reoscopic vision . The
system is contro lled by a graphics interfa ce that sets up a simple interaction with
the system.

• The immediate rep laceme nt of wa ll and tloor tiling by othe rs forms a databa-c ,
With the aid of this system, the client or the designer can take decision- mo re
eas ily tha n by consulting cata logues and do so with a grea ter degree of re Iiahilitv.

• The CEV is ins ta lled on low cost computer p latforms. A CEV can be quite
access ible thanks to being based on PC type plat forms with a spec ia l g r.lphics
card .

• The client can also handle a simplified mod el of his ow n room, with the rea l
measurements. This mod el together with the se lected ti les au to m.u ical lv
produces an estimate that can be printed out.

3.1. CEV ELEMENTS

3.1.1. DESCRIPTION OF THE HARDWARE ARCHITECTURE

The p roduction of 3D images in rea l time requi res g reat hard ware powc'r in the
com pute rs that are to hand le this ty pe of sys te m. The gene ra tion of a three
d imensional feeling is based on th e images perce ive d by bo th eyes be ing sli ght"·
d ifferent as a result of in terocu lar se para tion. To produce th is ef fec t a s te reosco pic
pai r is ge ne rated in which ea ch image of the pair co rresponds to the p ro jectio n tha t
each eye should observe. By using a screen and a pai r of specia l g lasses, it bC' C' "l1l'S

possible for either eye to just see the image it should . The fact of having to produ ce
two images and sy nchronise the fu nctioning of the screen and g lasses requires
fitti ng the computer wi th special ha rd ware, main ly based on graphics accelc r.u ing
ca rds .

The eq uipment is made up of the following functional design elements:

• System base com puter: The base computer manages all the processes and runs
the design and visualisation modules, as well as con troll ing the access to till' tile'
model database. Th is computer inpu ts the data to the graph ics accelera ting Coll'd s
so that they can yield the end images.

• Gra phics accelerating cards: These run the g raph ics computati ons an d allow
several images to be genera ted per second. These types of cards have their o wn
da ta storage mem ory and have se veral p rocessors in parall el arch itect ure .
They make it possibl e too stick on textures in real tim e and wo rk w ith 2-t
colour bit s.
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• Multifrequen c)' stereoscopi c screen: This involves a specia l screen that can wo rk
at twice the normal scann ing frequency (120 Hz), on which the two images can
be seen (alte rnative scan s) needed for the stereoscopic effect.

• Stereoscopic synchronism system and I:lasses: The synchronism system man ages
the synchronisa tion of the multifreque ncy screen scans, blocking out the
stereosco pic glasses so tha t eit he r eye only sees the image it sho uld .

The following can also be optionally added :

CD-RO~1 reader: As a store of ceram ic tile catalogu es.

Hil:h quality colour pri nter: To provide a hard copy of the created en vironments.
These types of pr in ter s are capab le of representing up to 16 million colours and are
suitable for producing realistic images.

The following schematic sets out the -v-tern's functional design :
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Figu re 1. CEV hard,cart' architecture.

3.1.2. SOFTWARE MODULES

A CEV must basically answe r the need to visual ise a given environment for a client,
tiled with different wall and floor tile models, with the greates t possib le rea lism . It also
needs to prod uce a price est imate for the tiling with each respective design.

To satisfy these need s the re is a:

3D Graphics lib rarv: This consists of a series of base g raphics primitives and
functions, p rogrammed in C and C++, which are used as a support for modelling and
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visualising module progr amming.
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Env ironme nt visual isation software: This is programmed on the 3D graphics library
base. The software runs the visual isa tion and interactive stro ll (in real time) th rough the
environments design ed wi th the environment- mo de lling module. It need s to exhib it a
gra phic interfa ce that enables changing the various eleme nts making up the env ironme nt
(flooring, skirting, liste l or trim ).

Th is module, moreover, also manages the stereoscopic pair required to produce the
sensa tion of depth in real time . It also allows wo rking in normal use.

The organisation of the objec ts in th is module is hierarchical so tha t their
representation process is optimised, achieving the refresher frequency needed to ru n in
rea l time.

Environment modellinj; system: This is th e softwa re that perm its desig n ing
the va rious environments . It need s to be a simple mod ul e to handle, in which the
non-speciali st compute r user ca n design a bathroom or kitche n in a m att er of
minutes.

The module is param etrically conceived, so that on inputting certain measurem ents,
the design is automa tically rem ad e and adjusted to the measurem ents of an y user 's
scenario.

The system needs to be fitte d with a th ree-di mens iona l int erface th at ea sily
allows situa ting the various items making up the scenario (sa nitary ware, ba th , close ts,
etc. ).

It is moreover advisable for th is software to have a CAD file inpu t th ro ugh the
DXF forma t or other standard CAD forma ts, to allow introd uc ing designs of sanita ry
ware, cupboards, etc. that a re marke ted by producers with com mercial CAD
sys tems.

Lij;htin j; software: Th is software is connected to the design module and deter mines
the lighting, once the scene has been se t and the lights have been positioned with the
desired power.

The lighting model chosen is light ing by rad iosity. In th is model, ligh ting is
determined on the basis of a physica l model of energ y tr ansmission by lig ht sources,
and lig h t absorption and subsequen t emission by the objects making up the scene.
A diffu se lighting model is involved, par ticularly su ited to architectural
applications.

Tile calculation software: This software captures dynamic data (produced by each
designed bathroom), as well as static data (from the database), and calcula tes the tota l
nu mber of tiles needed. Based on tile price, the tot al cost of the selected tiling is then
com puted .

This software separa tion is transparent to the user, who sees the sys tem as a wh ole
without concern ing himself wi th which part runs the function that the user calls up at
each moment.
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figure 2. CEV 'f,(lf ti.mn· arc1rilt'Cllln'.

4. THE TAU SYSTEM, FIRST EXAMPLE OF A CEV SYSTEM

The first CEV was developed th ree yea rs ago and was set u p as an R+D project
be tween the University o f Valencia and TAUCR ES, one of the top companies in the
Spanish ceram ic industry, w ith finan cial support by IMI' IVA.

4.1. TAU SYSTEM M ODULES

The TA U syste m is made up o f two mod u les, e ach of whi ch forms a n
independen t modul e by itself, tho ugh th ey are perfectl y ma tch ed. The fir st o f
th ese modules is closel y related to visua lis a tio n . This is th e par t that helps the
cl ie n t d ecid e w he the r to choose o ne coll ection o f ceramic products o r another. The
other mod ul e focuses on in st an tly co m p u ting the number of til es in volved and
the ir cost.

4.1.1. REALI STI C VISUA LISATION MODULE

The rea listic visua lisa tion modu le is closely related to the virtual rea lity techniques
employed, as mentioned above, to provide a rea listic feel and faithfull y perceiv e th e effect
of different ce ramic d esigns on env iro nme nts that are sim ilar or identical to those th at the
client wi shes to tile.

The visua lisation module consists of seven di sp lays. Except in the firs t one, which
is the presentation, and the sixth, which corresponds to the virtual stroll, in the remainder
the user is asked to make selections . The user can go back from an y intermediate display
to the fore going one in order to modify a selection mad e, or go on to the next display with
a view to proceeding with the selection process.

Each of these di splays is described be low.

The first d isp lay is the presentati on . Here we can decide to leave the programme or
start it. Until a decision is tak en, multim ed ia background mu sic is p layed .

The sec o nd di spl a y in vi te s us to selec t a ty pe o f environmen t as Fig ure 3
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sho ws. The se le ct ion is made by clickin g on th e name or image of the
enviro nment involved . The lower pa rt of th e di splays co ntains two keys, one
labell ed " Esca pe" and th e o ther " Retu rn "; cl ick ing on e ithe r w ill re tu rn us to th e
firs t disp lay; both have been kept in orde r to be consistent w it h th e res t of the
app lication .

figure 3. Di:-.play for ~d(,[ t illg till' tllJlt' tlf ('" ,-,iro/WIt'll t .

In the th ird d isplay, in the environment chosen in the foregoing displa y, the
selection is requested of the tile size to be used in tiling the scene. Under each possible
se lection, there is a presentation containing information conce rn ing the tile mod els
appearing in the enviro nme nt, as sho wn in Figu re 4. A slid ing bar under the mod els
allows us to move th rou gh all the possibl e se lectio ns . As in the forego ing d isplay,
there a re two keys, one labelled "Es cape " and the othe r " Return"; clicking on
" Escape" will return us to the first di splay; whe reas " Retu rn" takes us back to the
previ ous di splay.

figure 4. Dj~I'Jay jor cJl(lo~ i'J.~ tht' vnrinnnnent [orm. Figure 5. Di:'l'la,1I for cOll::, trllcti"S ti'l' collection 1'1l1t'1tt'.

Clicking on one of the keys lead s to the next display, the selection of product
collections. In this display there is an inset labelled "Collections" , whi ch presents all the
available collections in the chosen tile size. A collection is chosen simply by clicking on
the collection; the selection is undone by clicking on it agai n. All the chosen collections
appear in the inset labe lled " Palette" .

To the right of the window there is an information box for each type of tile contained
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in the -cene, that is, if for example the chosen sce ne appea rs as a chequered Hoar, tw o
inform ation bo xes appear, refe rr ing to each tile making u p the chequered pattern . Each
dat, box conta ins three lines; the first refers to the typ e of tile, the second to the size, an d
the th ird indicates the tot al nu mb er of tiles th at wo uld be involved on add ing together
the corres pond ing models from each collection . As in all the displays, there are th ree keys:
"O K" lead s to the next displa y, " Retu rn " goes back to the previous one, and " Escape"
take', the user back to the origina l presenta tion di spl ay. Figurc f depicts a selection
example.

After clicking on "O K", we proceed to the tile selection display. This sh ows an
in set for each se lected tile in the scene. The information that a ppears is the ty pe of tile,
name, code, and picture of th e tile. On the right th ere is a bo x cont ai n ing a tree with
u nfold ing b ranch es . Each mai n branch con tai ns the na me of a co llec tion, th e sub
branches tha t d angle from the collection each contains a type o f tile, and from these
in tu rn sp ring as shoots each of the tiles o f a concrete type belonging to th e main
branch .

Ihe tile s are ch osen as foll ows: each information pa nel ca n be selected . Th e
selected pa nel is id enti fied by its background colour, which differs fro m the othe rs .
Whone vc r a type of tile is se lected, all the branches of the tree of the selected ty pe
u nfo ld , to facilita te changes. Once the tile to be changed has been chosen, another t ile
th en needs to be selected to repl ace it from th e tree . On d oing so, th e in formation in
th e co rres pond ing inset is upda ted, amongst ot her thi ngs show ing the new till'
model.

In thi s way we can choose all the tiles of a specific design; once the design selection
ha s been pe rformed, it can simply be stored by clicking on one of the keys labelled
numbered 1 to 6, whi ch appear at the bo ttom of the display. In thi s way it is possible to
store up to six of these d esigns, altho ugh it is not necessa ry to use them all. Figure 6
presen ts the tile selection di sp lay.

.;.-u

::::::::.-_._-" ._._-" ._.0'Pv<,.,. .._._.,..,_....._._-,,_._...-.._.....
=:='.=;,~~.
_.~-. ..wo ._._...._.
_.~_._._..-.._.._.--_.....-_._..~

Figure 6. Tiic selection di:->play.

O nce aga in we proceed to the next di splay clickin g on "O K". The keys "Retu rn " and
" Escape" are also on view,

Afte r selecting the tiles co mes the flig ht di sp lay; in th is sc reen the se lected
environmen t, decorat ed with th e chosen tiles is presented in a reali stic model. Using
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the mou se we can "fly" th rou gh the sce ne . The direction to be tak en is chosen wi th
the mouse cu rso r. Th us, if the mou se is moved to the right we need to move our head
to the right , and the envi ronme nt wi ll ro ta te toward s the left. The opposite occ u rs
when we wish to turn towards the lef t. We can simila rly lower our eyes to th e floor o r
raise them to look at the top tri m. To get close r o r furthe r away fro m th e scene
involves repeatedl y pressing the mo use keys: the left key bring s us closer w hi le the
righ t one d istan ces us fro m a given spot. The system's main use an d po ten tial is
tapped on pressing the '0' key. Th is tak es us into the stereo mod e, i.e ., using the
ste reoscopic glasses and the glass-screen sy nchronism system, we can " fly" th rou gh
the scene whi le viewing it in three d imensions . The spectacu la r pe rfo rm an ce of the
system is best dem onstr a ted by tryi ng it. Figure 7 illu stra tes a moment of fligh t
wi tho ut ste reo . The othe r key functio ns are presented in the display and can be
su mmed up as follows : 'A' takes us to th e starting d isplay, ,., takes the flight to the
initia l position, 'S AVE' s to res th e presen t comb inati on to input it into th e es timate
module, 'ESTIMATE' presents the d isplay showing the set of combina tions present ly
cho se n, as sho wn in Figu re 8.

Fig"" 7: vi sualisatien and intemctire flight di~l'/ay. Figure 8: Selected w mbillatiolls.

An v of the chosen combina tions can be del eted from the selected combina tions
d ispl ay before goi ng on defin itively to the estima te module, just by clicki ng on
"Delete" .

The visualisation module is the module th at ma xim ises the exploita tion of the
vir tua l reality.potential. Thi s is the module th at solves the main probl em, that of
spa ce, for the sellers, and on which the prospective purchaser will ta ke his final
decision regarding whether to buy one tile design or ano ther. The follow ing part
helps fine tu ne the se lection process amo ngst th e p re-sel ec ted items, so as to obtai n
the one tha t best fits the pa rticul a r ge ome try an d d istribution of the elements in the
env iro nment to be deco rated, draw ing up an accu rate es timate base d on the defi nit ive
cho ices mad e.

4.1 .2. ESTIMATE MODULE

The main purpose of the estima te module is automatically calculating the number
of tiles (in squa re metres if tiled surface areas are involved, in number of items if trims are
involved ), needed to carry out the tiling of the environment that has been designed and
its cost.

On entering the estimate mod ule, the first item tha t appears is the tool bar. The tile
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tool bar is set on the right side. Each element on the tool bar has an icon representing the
element th at is activated by click ing on it. The icons are shown that corres pond to floor
tile, skirting, listcls, etc. At the bottom of the d isplay lies the tool ba r corresponding to th e
vis ualisation m ode: N (New Design), P {Ground Plan }, A (Elevation), 3D (a 3D vis ion is
presented ); clicking on one of these allows quickly going from one visu alisa tion mode to
ano ther.

Th e ste ps in v ol ved in p reparing an estimate are as foll ow s: if we ha ve com e
from th e v is ua lisation mod u le all the pre-selections w ill h ave been m ade . To start
th e d esig n re qu ires se lect ing one of the se p re-se lections . This w ill cause the
co rrespon d ing tiles to be loaded like the on es in the sce ne. A fte r th e se lect io n, a
tool ba r w ill be load e d at the top of the display, w ith the fu rn itu re m odel s
co rrespon di ng to the ty pe of se lected enviro n ment; table, cha ir, etc., for a livi ng
room, wash basin an d sa n ita ry w a re etc., fo r a bathroom , extrac tor h ood and s ink
e tc., for a kit ch en . .

The real d esi gn sta rts a t the m oment of creating th e ba se ou tline o f ou r
enviro n ment w ith th e mouse. To help in the d esign, th e sys te m h as var ious options
suc h as ad d ing wa lls, mov in g or removing them e tc. Having crea te d the b ase and
adjusted the d imension s, the objec ts are lo ca ted in the scene, by select ing the wa ll
that is to be as sociated w ith the object a t poin t, and cli cking on th e object icon on
th e too l bar. Th ese object s ca n be moved all along th e wall to w h ich th ey bel ong,
both in th e grou nd p lan an d in th e eleva tion. Th e ir di mensions ca n al so be
appro pri at el y modifi e d to m at ch th e ac tual size, for example in the client' s
bathroom . Figure 9 d epicts an exa m p le of a g ro und p lan layou t, w h ile Fig u re 10
illu st ra tes an e leva tio n.

Figure 9. Ground plan layout.

••

Figure: 10. Eteiatton dc~jgll

A ft er desig n ing the ground p la n an d posit ioning th e ob jects, the n ext s tep
is to ha ve a 3D look, and th is is done b y s im p ly clicking on th e key labelle d 3D .
Figure 11 shows a sa m p le 3D view. In the 3D mode, th e choice of v iew ing poi nt
is m ad e b y u s in g the mouse . If the le ft key on the mou se is he ld , and we mov e
ve r ti ca lly u p w a rd s, we a pproa ch the sce ne. If th e d irect ion is downward s, we
d istanc e oursel ve s from the sce ne. If the r igh t key on th e m ou se is held, and w e
mo ve ho ri zonta llv, ro tation around th e X-ax is o ccu rs, w h i le if w e mo ve
verticall y there i ~ rotation around the Z-ax is . A printed h a rd copy can be
obtained from a ny v iewin g po int by selec ting the item " p r in t" from the menu
"M ode" .
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f igure 11. 3D t'il'1(' of a batlm'/(ltr/ ~(('Il('.
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Any tile can be changed jus t by clicking on the key that represents it on the tool ba r.
If one of these elements is clicked on, a window ope ns showing all the tiles correspond ing
to the chosen tile model. One is then selected from the list and the 'O K' is clicked on . If a
tile is to be eliminated, the window correspond ing to the model opens and the key
labelled " Delete" is to be clicked on.

If the client is satisfied with the decorated environment, the next step is visua lising
de tails setting out the pr ice of each element, its weighting in the final pr ice, and the end
price itself. If the price is beyon d the client's mea ns, any element can be suppressed or
replaced. Figure 12 presen ts such a list of sta tistics. When the seller manages to adjust the
sales price, the end estima te can be visualised and printed out as with the 3D view. Figure
13 presents a final estimate.

•
•

••••

figure 12. Vh'1{' of tlu' :'lati:'lic:,di:'l'llly.

5. FUTURE WORK

~
•
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Fig ure 13. Vit'll' (ifti't'filial (':,timalt'.

..
..

CEV is a wide concep t but can be enr iched with other ideas. It can for instance be
extended beyond the or iginal branch for which it was designed (ceramic branch) to
sectors such as tha t of kitchen buil ders, furn iture or textile industry. Its possibilities can
also be enhanced by ad ding tech no logies associated with other scientific disciplines such
as computers, telernatics or multimed ia.
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The following improvements to the TAU system are planned : O pen ing a datab ase
so that mo dels from other manufacturers besides TAUGR ES can be incorpo rated . 
Int rod ucing a new tele-d atahase via the Internet or in formation highway. -Extending the
range of users to sellers of kit chen s, furni ture and textile products. There are sti ll others
tha t may look far off but w hich in tim e, as technology advances, w ill become atta inable,
such as creating a vi rtual sales syste m with portable com pu ters, or telepu rchasing from
the home throug h the Internet, e tc.
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