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Rezumat. Un produs industrial parcurge mai multe faze Abstract. An industrial product goes through
de dezvoltare, de la idee la produsul finit (comiegp several phases from the starting idea to the fadsh
proiectare, prototipare etc.), apoi vanzarea,zatiBasi product (conception, design, prototyping etc.) amare

sfawitul vietii produsului. In fiecare faz se impune to the selling, use and end of life. Each of theBases
interagiunea cu fiina uma@ (conceptor, inginer, required the interaction of human beings (the desig
muncitor, client etc.). Realitatea virtdal(RV) este an engineer, a worker, the customer, etc). Theualirt
caracterizat de interagunea n timp real dintre utilizator reality (VR) is characterized by the real time ratgion

si sistem, In timp ce realitatea augmentéRA) adaug between the user and the system while the augmented
scenei reale elemente virtuale; ambele pot realizaeality (AR) adds to the real scene virtual eleraghbth
interagiuni generand senga unui mod de lucru real. of them give the possibility to perform interactowith
Utilizarea tehnicilor RVsi RA sunt azi consolidate de the product, bringing in the sense of being th&he use
comunitateastiintifica ca mijloace pentru intregul ciclu of VR/AR techniques are, nowadays, consolidatethén

de viga al produsului, dar ele nu sunt adoptate uzual descientific community as support tools along the leho
industrie, in activittile de zi cu zi; datorit faptul & product/process life cycle, but they are not comiyon
aplicgiile virtuale nu sunt intotdeaungar de folosit, in  adopted by industry in their day-by-day activitieginly
ciuda naturii lorgi nici fidele in prezentarea rezultatelor. because virtual application was not always bothr use
Tn ultimii 10 ani ITIA-CNR Milano a fost implicatdi  friendly, despite their own nature, as well rel@i the
activititi de cercetare-dezvoltare din dadnde a  presentation of results. In the past 10 years ITHWR
prezenta industriei tehnicile R\i RA astfel incat Milano has been involved in research and developmen
potenialii parteneri industriali & le poal adopta sau activities in order to present VR/AR technigues to
integra n procesele lor. In aceabicrare se vor prezenta industries in such a way they can adopt them iiir the
cateva studii de caz. processes. In this paper some case studies aenteds

Cuvinte cheie:realitatea virtudl, realitatea augmentat Key words: virtual reality; augmented reality; product
ciclul de viaa al produsului life-cycle

1. Contextul cercetirii 1. The Research Context

In ultimii ani, sectorul industrial european se Since some years the European industrial sector
confrunf cu o competie acerld pe piaa, impusi  speaks about the competition that the globalisation
de procesul globalizii. Unele segmente de péia has imposed to the market. Some segments are
sunt afectate mai mult decat altele, dar problemaffected more than others, but the problem is
este general Produgia sufed schimbiri foarte  general. The production is changing very fast &nd,
rapidesi dad, la un moment dat, un produs lyiga  once a good product gained its market niche
definit nisa sa de pia, a satisfcut un segment de satisfied a slice of consumers who stand by the
consumatori care sunt fidelizdunului, azi, acela  good, now the same product shall innovate faster
produs trebuieasfie inovat din ce in ce mai rapid, and faster, and the consumer is looking for new
deoarece clientul sau consumatorul &aafproape original proposals almost each day. The life-cycle
in fiecare zi, noi oferte originale. Ciclul de tiaal  of a product starts with conceive and the design,
produsului Tncepe prin cona@psi proiectare, faza passes through the production, then enters into the
de fabricaéie, apoi este lansat pe fiasi in final, market and, finally, it has to be recycled/re-used:
trebuie 4 fie reciclat/refolosit: fiecare dintre aceste each of these phases require the interaction with
faze necesit interagiunea cu fiina umad  human beings (the designer, an engineer, a worker,
(proiectant, inginer, muncitor, client etc.). the customer, etc).

RV si RA reprezini dowi tehnici care ajut The VR and AR are two techniques that help
utilizatorul € perceap, prin imersie, mediile de the user to perceive impressively the environments
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lucrusi produsele. R\&i RA pot facilita dezvoltarea
si testarea produsului Tn orice fade a ciclului 8u
de viga, simuland activitateai redefinind produsul

dupi testare, sau pot realiza participarea utilizatorul

n anumite etape de dezvoltare corespuamziclului
siu de vial, cum ar fi, asistgd in procesul de
decizie din faza de curagare.

in prezent, in cazul piei orientai pe
consumul de masrelgia dintre clienti productor
este foarte importait deoarece utilizatorul doyie
si fie participant activ in ciclul & de viaa al
produsului [1]. Tn acest scenariu, RV RA sunt
indispensabile pentru a Tmhiiii astfel de
relaii/interaaiuni intre fiinka umad, implicaé n
diferite faze ale ciclului de via al produsului,si
artefact Tnsgi [2, 3].

2. VR/AR — aplicatii industriale

ITIA-CNR Milano a dezvoltat mai multe
proiecte folosind RVsi RA pentru a face fa
diferitelor realititi industriale. In continuare vor fi

and the products. VR and AR can help in
developing and having test in any phase of the
building up of the product simulating the working
and redefining the product to be tested, or to make
the user participate to some phases of the product
life, like helping he/she in the decision process
during the buying phase.

Actually in a mass-customization oriented
marked, the relation between the customer and the
producer is really important and the user wants to
actively participate to the life-cycle of the prath
[1]. In this scenario, Virtual and Augmented Reaalit
are indispensable to improve such
relation/interaction between the human beings
involved in the different phase of the product life
cycle and the artefact itself. [2, 3].

2. VR/AR industrial applications

ITIA-CNR has worked in various projects
using the VR and AR to cope with different
industrial realities. Hereafter an excursus of ¢hes

enumerate aceste proiecte, prezentand exemple gbeojects is presented showing examples of the

acestor tehnici de lucru Tn diferite stadii aleldiai
de viga al produsului.

Figura 1 preziri relaia dintre RV si RA;
prima ax evideniazi natura diferid a celor dod
tehnologii. RV este altuita din reprezeriti

application of such techniques in the differengsta
of product life-cycle.

Figure 1 shows the relation between ER and
AR where on the first axe is highlighted the
different nature of the two technologies. VR is

digitale a obiectelor reale, In timp ce RA este unconstituted by digital representations of real ofge
mix a lumii reale, captatprin filmare, la care s-au while AR is a mixture of real world, captured by a

atgzat elemente virtuale.

camera and virtual ads on.

Interactiunea cu utilizatorul

User Interaction

Mediul imersiv —

Mijloace de imersie
Immersive Devices

mai multd "

digitizare

Immersive Mediul RV

Environment YR Environme,
—

Mediul RA

Mediul real — mai multa
detaliere si cooperare
Real Environment

==>

= Tipul de mediu

R Environment

Aicatii
Applications

Environment Type

Mijloace de augmentatie
Augmented Devices

Figura 1. Relga dintre RVsi RA
Figure 1. VR and AR relationship

RV, independefit de lumea fizig, ofed mai
multa flexibilitate n reprezentarg in miscare; pe de
altd parte, RA, prin aportulas privind multitudinea
detaliilor si realism, intensifi& sensul real al
interagiunii si permite activiiti de colaborare. RV

VR, freed from the physical world, gives more
flexibility in the representation and degree of
freedom in the movement; on the other side AR
with lots of details and realism enhance the sehse
being there and allows collaboration activities. VR
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trebuie & simuleze aproape toate aspectele interachave to stimulate almost all senses while AR
tiunii, iar RA se concentreape vizualizarea interac- concentrates mainly on sight since the other senses

tiunii, celelalte detalii fiind captate din medigial. are appointed by the physical world.
2.1. RV/RA pentru faza de concetie 2.1. VR/AR for the design phase
Companiile sunt din ce In ce mai mult confrun- Companies are more and more confronted with

tate cu nevoia de @spunde rapidi eficient cererilor  the need of responding rapidly and efficiently to
de piai; tendinele se schimb de la an la an. market demands; fashion trends change from year
Considerand cateva sectoare de activitate, cum este year. Considering then some sectors, like
cel al Tnaltamintei, cea mai mare parte a timpului footwear, most of the time they have to prepare up
este alocat preditirii a patru colegi distincte pe an. to four distinct collections per year. This means a
Aceasta presupune o cantitate mare de muwese tremendous amount of design work during the
concentreazin timpul fazei de concép a unui nou conceptual and styling phase of a new product
produs, pentru aaspunde provagilor, pentru a design and the challenge to rapidly turn the wignin
transforma rapid ideile aigatoare, de succes, in ideas into producible projects and, eventually, in
proiecte valide pentru fabriga si eventual, in finished products. And all this within a time span
produse finite. Toate acestea trebuie realizateuint that, in the worst case, hardly exceeds few weeks.
timp foarte scurt, de catevapimani.

ITIA-CNR Milano a dezvoltat in cadrul unui ITIA-CNR has developed within a national
proiect naional de cercetare, in colaborare cu unresearch project and in collaboration with shoe
fabricant de Tndtaminte, sistemul VRShoe manufacturer the/RShoesystem(Virtual Reality
(Pantoful virtual). Proiectantul poate realiza Shoe) The designer imports the last model and,
importul ultimului modelsi, eventual, linia de stil, eventually, the style lines from the CAD or froneth
dintr-un sistem CAD sau dintr-o hiazle datesi DB and can have a 3D immersive view of the
poate okine vederea 3D imergah utilizarii/purtarii footwear. He/she can fly-through and move around
inciltamintei. Utilizatorul poate manevra modelul the shoe model. The 3D stereoscopic effect is
sau se poate deplasa n jurul acestuia. Efectumplemented using stereoscopic glasses and a stereo
stereoscopic 3D este realizat folosind ochelariprojector, while the interaction device is a
stereoscopicisi un proiector stereo, Tn timp ce sensorised pen and a sensorised last (figure 2).
dispozitivul de interagune este un stilou senzorizat
si un calapod senzorizat (figura 2).

Figura 2.VRShoesistem de RV pentru sprijinul congegp incaltamintei
Figure 2.VRShoeVR system for supporting the style design of shoes

In a doua faz, VRShogermiteproiectantului % In a second stegRShoallows the designer to
deseneze f§screeze) sauasmodifice direct modelul draw (create) or to modify, directly on the shoe
pantofului, stilul liniilor create anterior, ntmu model, the style lines previously created in a
sistem CAD comercial. Noii pantofi, odatreai si commercial CAD. The new shoes, once created and
verificati Tn mediul RV, sunt exportainapoi la  verified in the VR environment, are sent back ® th
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sistemul CAD, unde modelul 3D este finisat pentru aCAD where the 3D model is flattened to obtain the
obtine partea exterioaradecvat si pentru a parcurge shell and to step into the engineering phase o sho
apoi, fazele concejei. Economia de timp a design. The system allows the designer to save time
proiectantului contin reducerea nuirul de aduni reducing the number of action that he/she should do
pentru achizia de noi componente de congepsi for acquiring new design components and adjust
pentru ajustarea lor in sistemul CAD, iar in timp,them using CAD, and with time, the designer avoid
proiectantul evit risipa de materiale (efect pozitiv waist of materials (great help for environment
asupra mediului) deoarece toate schiinid asupra safeguard), because the changes are virtual and not
produsului sunt virtualesi nu reale. In sféit, real. Finally, VRShoecan be useful in a creative
VRShoepoate fi util in domeniul proietti creative, design moment making also the consumer
facand posibil implicarea direé a consumatorul participating in a natural and user friendly way.

(prin inaltarea modelului virtualsi interagiunea

efectivd cu produsul) Intr-o manigmaturad si intr-

un mod prietenos/ptut.

2.2. Testarea estetitsi a utilizarii produsului 2.2. Aesthetical and usability testing

Pentru numeroase produse se cere o validare For most of the products an aesthetical
esteti@ realizafi cu specialiti de marketingsi cu  validation with marketing people and a sample of
un gantion de consumatori, dar adesea, se impuneonsumer is needed and, moreover, an usability test
si 0 proki de utilizabilitate, mai ales pentru produseis also required for the mechatronic products. The
mecatronice. Obiectivul principal al mediului main objective of the VR/AR environment
RV/RA de a facilita/sprijini aceste faze este de asupporting these phases is to create a support tool
crea mijloace suport pentru intreaga eghige for the whole design team (designers, technicians,
concepie (proiectam, tehnicieni, speciafti de  marketing people, decision makers and sample of
marketing, factori de deciziesi esantionul consumers). The virtual environment (VE) allows to
consumatori). Mediul virtual (MV) permite configure a new product (using drawings coming
configurarea noului produs (folosind seghi  from designers) and to simulate its behaviour teank
furnizate de conceptog) sa simuleze comportarea to the integration with the control-logic of the
sa, prin integrarea controlului logic al produsului  product.

Cererea pentriWRWashMachine (Masinde The requirements of VRWashMachine
spilat virtualad) a apirut din partea companiei (Virtual wash machine)come out from the
Electrolux-Zanussi care avea nevoie de un mijlocElectrolux-Zanussi’'s needs to have a tool that
care 4-i permii, Tn mod virtual, configurareai allows, in a virtual mode, to configure and valalat
validarea noilor mgni de splat (figura 3). Prin new washing machine (figure 3). With simple
operaii simple se poate realiza contep de operations the product layout’s editing and
ansamblul/detaliatsi validarea produsului. Sistemul validation process can be performed. The system
permite utilizatorului  determine categoria de pre allows the user to define the price category aed th
si marca pentru fiecare compongnimplicati in  brand for each components involved in the
ansamblul prototipului, respectand constrangerileassembly of the prototype constrained by the usual
regulilor uzuale ale procesului de congep design process rules.

h

. D,
Figura 3.VRWashMachinesistem RV pentru validarea modului de utilizarenaiumaini de sglat
Figure 3.VRWashMachine/R system for supporting the usability validatiofa washing machine
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Sistemul este utilizat atat la intalnirile echipei The system is utilized both for the marketing
de marketing, catsi la intalnirile echipei de team meetings as well for the designer team
concepie; astfel, o sesiune de configurare semeetings: in this way, a configuration session can
realizeaz cand utilizatorul (utilizator active, UA) be considered where a user (Active User, AU)
interagioneaz in mediul virtual cu produsul, dar interacts with the VE, and the other users (Passive
exist si alti utilizatori (utilizatori pasivi, UP) in User, PU) can participate by viewing what's
sesiune care examindazinteragiunea si pot  happening in VR and they can directly interact with
interagiona direct cu UA. Astfel, se stabjte o the AU. So, a circular relationship is established
legatura circulad UA-UP, in care UA este between AU and PU where the AU is, according
principalul actor al experimentului virtual, pengii ~ with the cases, the main actor of the virtual
el execul configurarea proiectuluisi este experience because he himself performs the layout
“instrumentul fundonal” al acestuia. UP poate configuration, and also he’s the “functional toof”’
furniza observ@i si sfaturi, in timp real, @&re the PU meeting because he can follow the
mediul virtual. Totoddt, Tn sistemul virtual de considerations and the advices made in real-time in
modelare a produsului au fost integrate contrgilul the VE. Besides it has been developed the
informatiile privitoare la emisiile de sunetsi integration of the control of the product and
vibratii, date furnizate de laboratoare de specialitateinformation about sounds and vibrations coming
In acest mod, un produs virtual complet estefrom the specific labs. In such a way a complete
disponibil pentru validare din punct de vederevirtual product is available for aesthetical and
esteticsi al utilizarii sale [5]. usability validation [5].

Un sistem similar este in curs de dezvoltare = The same procedure is under development for
pentru motociclete, in cadrul proiectuldiRBike  motorcycles, under th&RBike project (figure 4).
(figura 4). De aceastdat insi, in loc de utilizarea This time instead of using VR technology the
tehnologiei RV se folosesc tehnicile RA, pentru aAugmented one is used with the effect to have b rea
obtine o machet cat mai realist a produsului, maquette of the product to which virtual parts are
careia 1i sunt aslugate g@rti/componente virtuale. added. The purpose is not just the aesthetical and
Scopul acestui demers nu este numai validaretunctional validation of the product itself but als
esteti@ si functionald a produsului, dagi pregitirea  the training of the designer, actually not used to
conceptorului,  nefamiliarizat cu  evaluareaevaluate virtual product. The mixed environment
produsului virtual. Combirtea mediilor de lucru 1i  will help them to compare the real (they know)
va ajuta 8§ compare produsul real (pe care 1l product with the digital product they should learn.
cunosc) cu produsul digital pe care il voraav

Figure 4 ARBike AR system for supporting the aesthetical valmatf a motorcycle

2.3. RV/RA in cazul procesului de concefe si 2.3. VR/AR for the process design and
validare validation
Reducerea timpului de lansare petpiaste To shorten the time to market impacts heavily

influentat de frecveta de reconfigurare a sistemului on the frequency of reconfiguring the manufacturing
de fabricgéie. De fiecare datcand un produs este system. Every time a product is changed/modified in
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schimbat/modificat, Tn ce priyee componentele its essential component or new feature are added th
sale esetmle sau noi elemente sunt aadate, production process should be modified. The factory
procesul fabricgei trebuie modificat. Sistemului de layout has to be reconfigured. The modular digital
fabricgie trebuie reconfigurat. Scopul fabricii factory aims to improve standardisation,
modulare digitale este imbititirea standardixii, specialisation, flexibility and adaptabilityRFactory
specializrii, flexibilitati  si  adaptabilistii. (virtual factory, figure 5)is a system that allows
VRFactory (fabrica virtual, figura 5) este un model and simulate a factory in a virtual reality
sistem ce permite modelarea-simularea fabricii Trenvironment where both the layout design and the
RV. production process are taken into account.

Figura 5.VRFactory sistem de conceie si simulare-modelare complea unei fabrici, in mediu virtual
Figure 5.VRFactory VR system for designing and simulating a comppetaduction plant

Ideea fabricii modulare digitale este de a The modular digital factory design is to
importa paradigma orientape model in activitatea import module-oriented paradigm to design and
de concepe si crearea fabricii digitale. Pentru a create digital factory. To implement modular
implementa conce@ fabricii modulare este factory design, the object oriented modelling is
adoptad tehnica modaéilii orientate pe obiect. adopted.

Resursele fabricii sunt standardizgitenodelate The factory resources are standardised and
ca obiectesi au interfee si proprieati definite.  modelled as objects and have defined interfaces and
Proprietitile resurselor sunt disponibile Tn subclaseproperties. The properties of manufacturing
via principiului de metenire. Pentru stocarea tuturor resources can be made available to sublevel classes
modulelor de resurse standardizgita arhitecturilor  via the principle of object inheritances. A central
de referima a fost credt o baz de date central object oriented database, Standard Facility Library
orienta pe obiect denuniit Standard Facility (SFL) is created that stores all the standardised
Library (bibliote@ de faciliiti standard). Mediul RV  resource modules and reference architectures. The
ofera disponibilitate pentru navigarea liliersi VR environment makes user available to freely
asamblarea acestor module obiect intr-un medimavigate and assembly these module objects in
imersat. Utilizatorul poate proiectaidirea fabriciisi immersive environment. User can design factory
poate evalua impactul mediului asupra fabricii inbuilding and evaluate environmental impacts on the
sine, poate crea atelierele de praghugi planuri de  factory itself, create shop floor area and design
detaliu a diferitelor subsisteme de fabtiea layouts of the production modules.

Mijloacele de simulare a evenimentelor discrete = The discrete event simulation tool allows for
permit repetarea procesului de fabtiea din  replaying the production process of the designed
sistemul digitale proiectate. Toate resursele de pdaligital factory. All the factory resources can be
modela cu efect de vizualizare intuigyv puternic, simulated with an intuitive and powerful
pe o interfaéa tridimensionad RV. Rezultatele visualisation effect on three-dimensional VR
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procesului de proiectare pot fi verificatei

interface. The design results can thus be verified

optimizate. Coresputitor se reduc consumul de and optimized. Correspondingly, the resource and

resursesi energie. Arhitectura recomandgbentru
construirea modelului  fabricii  digitale

energy consuming can be reduced. The reference

este architecture applies the standardised modules to

constituii din module standard care includ detalii, construct template, like digital factory model that
precum si informatii referitoare la procesul de includes layouts as well as related production

fabricaie etc. [6].

2.4. RV/RA in cazul fazei de vanzare
Azi, in majoritatea magazinelor, cligrinceard,
probeaz produsele pentru a testa ftinoalitatea

process information and so on [6].

2.4. VR/AR for the selling phase
Today, in the majority of the shops, customers
try the products to look at the functionalities (in

acestora (in cazul produselor electronice), peatru case of electronic object) to feel the comfort leve

percepe nivelul confortului lor (in cazul #h&-

(in case of footwear or dress) and to verify the

mintei, Tmbacamintei) sau pentru a verifica estetica aesthetic and finally, buy the chosen producthis t
in vederea cundparii produsului ales. In acest proces decision process, the customer often encounters

decizional clientul se confruhtu diferite dificultti.

Cautadnd uneori in magazinele de pantofi, nu

existi perechea dotitsau exist marimea modelului

different difficulties.
Looking at shoes shop sometimes there is not
the shoe he wants to try, there is not the sizinef

dorit; din cauza culorii sau a caracteristicilor model he wants to try, because of colour or because
estetice sau de potrivire, pantoful nu este apreicia of some other aesthetic or fitting characteristie t

clientul este falat fie & nu cumpere nimic, fieas
caute alt model.

Soluia in acest caz este produsul personalizat.

Consumatorul intr in magazirsi Tsi personalizeaz
produsul relativ la preferiele sale fungonale si
estetice. Problema care apare corist faptul @

produsul nu poate fi testa/verifica decat @up

exectia sa la comarid(si dupa plat).

ITIA-CNR Milano a proiectatsi dezvoltat un
sistem de RA pentru sectorul de #haminte. in
cadrul acestui sistem clientul paarfinciltat) un
dispozitiv special in forth de pantof denumit
generic FootGlove si se private Tntr-un monitor
denumit MagicMirror (figura 6). In aceast
,0glinda” el Tsi vedea imaginea ,reflectdt cu
inciltamintea care a fost anterior personalizgit
parametrizat. Imaginea este preldiagi inregistral
video. 1n acelg timp, FootGlove, care este un
dispozitiv fizic modular, reconfigurabil, in decuts
perioadei de prah 1i confed clientului senzga de
utilizare efectid a Tnéltamintei. Nevoile estetice
impuse vor fi vizualizate in timp real, iar cotiitt

shoe is not appreciated and the customer is faced

to buy nothing or to search for another kind ofesho
Customisation has appointed to be the solution.
Consumer enter the shop and customise the product
referring to their own preferences both functicasl
well aesthetical. The problem that arises is that i
such a way the customer can not test/verify the
product that will be produced after the order (and
payment).

ITIA-CNR has designing and developed an
Augmented Reality System for the footwear sector,
where the customer wears a special device shaped as
a shoe so call theootGloveand looks himself in a
computer monitor, thevlagicMirror (figure 6). In
this mirror he will see his image “reflected” witie
shoe (previously customised and parameterised) on
the foot where th€ootGloveis worn, which is a live
shoot by a camera. In the meanwhile Ho®tGlove
a modular physical device reconfigurable during the
trial time of the customer, gives him also theifegl
of the wearing. So, the aesthetic set-up will bense
in real-time on the virtual shoe worn by the custom

de ergonomicitate cerute sunt implementate direcand the ergonomic set-up will be felt with the

configurgiei fizice a dispozitivului FootGlove
Pantoful virtual a fost construit pe
caracteristicilor personalizate, preluate antatimfa
un eantion de consumatori [7].

3. Concluziisi tendinte
In viitor, tehnologiile digitale vor fi din ce nec
mai raspandite, chiarsi in viaa cotidiaa.
Informaiile virtuale vor domina mediul in careiim.
Magazinele au Tinceput dasvand produse
personalizate pentru o mai lausatisfacere a cligiior

physical configuration of th&ootGloveitself. The

baza shoe virtually worn has been built with the

characteristics customised on the previously sammple
customer’s foot [7].

3. Conclusions and future trends
Life in the future will be more and more
imbued with digital technologies. Virtual
information will dominate our living environments.
Shops have started selling customised
products to better satisfy clients and reduce stock
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si reducere a stocurilor. In anii ce vin, pe rafeuri In the years to come, there will be no “real”
magazinelor nu vor mai exista produse ,reale”, ciproducts in the shop shelves but rather their airtu
reprezentarea virtuala acestora care va fi folgsit representations, which will be used to make a
pentru decizia de curamare. Produsele digitalgi purchase decision. Digital products and virtual
mediile de fabricge virtuale sunt, deja, parte integran- manufacturing environments are already an integral
ta a procedurilor de lucru din cadrul intreprindetilo  part of the working procedures within factories.

Figura 6.MagicMirror: sistem de RA pentru con§i-;c'estreé unui produs personalizat de tip pantofi
Figure 6.MagicMirror: AR system for the customised shoe try-on

in viitor, concepia si trainingul vor fi, n In the future, design and training will be
majoritate, derulate prin intermediul mediilor mostly carried out within virtual environments,
virtuale, care vor fi posibil augmentate prin which will be possibly augmented by the actual
resursele actuale ale intreprinderilor. Caselefivor factory resources. Houses will be a mix of real
un mix de obiecte reakg virtuale (digitale). objects and digital add-ones, too.

Oamenii vor interatona cu informai virtuale People will be interacting with virtual
pentru aplicai domestice, TVsi chiar cu locuiga  information from domestic appliances, TV and the
nsisi. RV si RA vor furniza cadrul tehnologic de house itself. VR and AR will provide the basic
baz pentru realizarea unei astfel de rewlin  technological framework for building-up such
domeniul tehnologiei informeei. information technology revolution.

Ceea ce a fost prezentat reprexzitbar cateva What presented here is just a small sample of
exemple de medii software dezvoltate la ITIA-CNR software environment developed at ITIA-CNR in
Milano Tn ultimii 10 ani, cu orientare asupra cloiu  the last 10 years in supporting product life-cycle
de viga al produsuluigi a incercat & demonstreze and try to show the possibilities offered by the
posibilitaitile oferite de tehnologiile RV/RA pentru VR/AR technology for improving companies
imburatatirea competitivisiti companiilor. competitiveness.
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