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5 la realite virtuelle - BigBozoid

The goal of the system is to put the user in the loop of a real-time simulation, ... This process has to respond to asynchronous events by making the virtual world's ... A variable's history can be accessed using the variable's local time, which is ... A priority level is associated with each constraint to define the order in which ... 
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5 LA REALITE VIRTUELLE 5.1 Les équipements de réalité virtuelle La réalité virtuelle, c'est tout d'abord la possibilité de voir quand bon le semble le monde virtuel se dérouler sous ses yeux, ce qui implique une animation en temps réel, donc une capacité pour l'ordinateur de produire des images à la vitesse vidéo (25 images par seconde). Ce n'est que ces dernières années que les stations graphiques commencent à offrir de telles possibilités sur le marché. Le second aspect important est la possibilité de communiquer et d'interagir avec ce monde virtuel. Pendant très longtemps, le seul moyen de communiquer avec l'ordinateur était le clavier, dérivé de la machine à écrire. Le clavier est certes très utile pour le traitement de texte mais il n'est certainement pas le moyen idéal de communiquer rapidement de manière visuelle. Grâce à la souris, objet aujourd'hui présent pratiquement sur chaque station de travail, nous avons pu interagir plus rapidement. Cependant l'usage de la souris est fondamentalement bidimensionnel alors que les mondes virtuels sont tridimensionnels. Il a fallu créer de nouveaux instruments permettant de communiquer à l'ordinateur des informations de nature tridimensionnelle. Mais comment faire connaître à un ordinateur une position et une orientation dans l'espace alors que nous disposons d'un écran plan comme support d'image ? Deux techniques principales existent: l'une basée sur les ultrasons et l'autre basée sur des champs magnétiques; dans ce dernier domaine, le dispositif le plus populaire est le Polhemus. A partir de ces techniques de base, de nouveaux périphériques d'ordinateur sont nés. Les deux plus connus sont le gant de données (DataGlove) et le casque de visualisation (head-mounted displays). Une configuration minimale pour travailler en trois dimensions comprend donc une station graphique capable de générer des images 3D en temps réel, la possibilité d'afficher des images stéréo ou de changer le point de vue de manière continue et un ou plusieurs périphériques permettant la spécification directe de positions et orientations dans l'espace pour la manipulation directe en 3D. Une meilleure sensation de présence peut être donnée par une configuration immersive, avec un casque de visualisation et des périphériques de suivi attachés à différentes parties du corps: la main, la tête. A ces configurations de base, on peut ajouter d'autres périphériques pour augmenter la sensation d'immersion, fournir des informations non visuelles et permettre des analyses gestuelles sophistiquées. La Figure 5-1 présente une telle configuration: Le périphérique de suivi le plus utilisé dans le domaine des environnements virtuels est basé sur un principe magnétique: il s'agit du système Polhemus. Ce périphérique est composé de trois éléments: • • •



une source magnétique , formée de trois bobines magnétiques mutuellement perpendiculaires émettant un champ magnétique quand elles sont traversées par un courant magnétique un capteur construit de la même façon à partir de trois bobines qui génèrent un courant électrique quand elles sont placées dans le champ magnétique généré par la source un boîtier de contrôle, qui contient les circuits électroniques qui composent le système. Le boîtier peut être relié à l'ordinateur à travers une ligne série RS232 ou RS422.
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Lorsque le Polhemus est en fonction, la source émet successivement trois champs magnétiques mutuellement perpendiculaires qui induisent un courant dans les trois bobines du capteur. A pertir de l'intensité de ces courants, qui dépend de la position rélative du récepteur par rapport à la source, le système calcule la position et l'orientation du capteur. Le champ magnétique étant de faible intensité, il n'est pas possible d'utilser le système pour le suivi dans des grands espaces: par exemple, le Polhemus Isotrak (voir Figure 5-2) offre un espace de travail d'environ un mètre cube.
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Figure 5-1. Configuration immersive (selon Furness III, 1987) Source



Récepteur



Figure 5-2. La source et le récepteur d'un Polhemus Isotrak
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Le gant de données (Figure 5-3) se présente comme un gant de nylon muni d'un capteur Polhemus pour mesurer la position et l'orientation de la main et de capteurs optiques le long des doigts. Ces capteurs mesurent les angles de flexions des doigts. Ainsi à chaque instant, l'ordinateur a connaissance de la position de la main et des doigts de l'opérateur. Ce dernier peut alors faire des gestes et l'ordinateur les capte. Les positions de la main et des doigts sont en fait transmis à un programme d'ordinateur.



Diode LED
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Récepteur Polhemus



Figure 5-3. VPL DataGlove Mais que va faire ce programme de ces informations ? C'est là que l'imagination du programmeur va jouer son rôle. Une première idée qui vient à l'esprit est de manipuler une main de synthèse semblable à celle de l'opérateur. Ainsi quand l'opérateur ouvre sa main, celle de synthèse fait de même ce qui permet à l'opérateur de manipuler ainsi des objets du monde virtuel, ou même de sculpter un objet virtuel de ses mains. Une seconde possibilité d'utilisation du gant est de donner d'autres interprétations aux gestes de l'opérateur. Ainsi, par exemple, on peut imaginer que l'opérateur peut lever son index pour indiquer à l'ordinateur qu'il doit créer un cube, puis tourner la main pour faire tourner le cube. On peut tout aussi bien commander les expressions d'un visage à l'aide de la main. Rien ne s'oppose d'ailleurs à utiliser le langage des sourds-muets pour communiquer du texte par gestes à un ordinateur. L'ordinateur peut aussi piloter un dispositif mécanique comme un bras de robot par exemple. Cette correspondance entre les mouvements des doigts d'une main et d'un autre objet n'est d'ailleurs pas nouvelle; les marionnettistes l'exploitent depuis si longtemps. Pour permettre à l'ordinateur de reconnaître des gestes, il faut qu'ils les apprennent selon des techniques d'apprentissage. Dans ce domaine, ce sont les réseaux de neurones artificiels auquel on va faire appel. Ainsi par exemple, de simples gestes nous permettent de créer des formes dans l'espace, de manipuler des caméras et des projecteurs. Le principe de mesure du DataGlove est le suivant: • •



des fibres optiques passent sur le dessus des doigts, attachées au gant de manière à être pliées à chaque flexion d'une articulation; une diode est montée à un bout de chaque fibre optique et un phototransistor mesure la lumière à l'autre extrémité;
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•



la flexion des doigts modifie le chemin de la lumière à l'intérieur de la fibre, ce qui permet une estimation des angles de flexion des doigts.



Le périphérique mesure la flexion de deux (ou des trois selon le modèle) articulations de chaque doigt. Un capteur Polhemus Isotrak, monté sur le dos de la main, est utilisé pour mesurer la position et l'orientation de la paume. Le second dispositif le plus populaire est le casque de visualisation ("head-mounted display") (Figure 5-4). C'est un système qui se présente sous forme de deux écrans couleurs à cristaux liquides montés comme les verres de très grosses "lunettes". L'opérateur qui porte ce dispositif voit donc directement devant ses yeux les deux écrans. Le dispositif est aussi muni d'un capteur Polhemus qui détecte la position et l'orientation exactes de la tête de l'usager en temps réel. Ces données sont transmises à un programme d'ordinateur. Le programme va alors calculer très rapidement deux images correspondant aux vues des deux yeux de l'observateur, et les images seront envoyées sur les deux écrans. Tout l'intérêt de la technique, c'est que ces vues seront celles du monde virtuel. Ainsi, lorsque l'opérateur tournera la tête, le programme le sachant affichera les nouvelles vues et donnera l'impression à l'opérateur qu'il est à l'intérieur du monde virtuel. Le fait d'avoir une vue pour chaque oeil crée un effet stéréoscopique donnant une perception tridimensionnelle et augmente ainsi le réalisme de la scène. A ce stade, il est donc possible d'introduire une personne réelle à l'intérieur de n'importe quel monde virtuel, la faire ainsi se promener, par exemple, sur la planète Mars, ou à l'intérieur d'un corps humain, ou encore dans un bâtiment fictif. Il est aussi possible de lui faire rencontrer des êtres de synthèse.



D iodes Affichage à cristaux liquides Optiques grand angulaire



Figure 5-4. Structure du casque de visualisation développé à la NASA au cours du projet VIVED (Fisher et al, 1986). Les dispositifs d'affichage stéréoscopique utilisent tous des surfaces d'affichage basées sur des écrans. Par conséquent, l'accomodation est fixe, ce qui introduit un découplage entre l'accomodation et la convergence lors de l'observation d'un objet particulier. Dans notre vie Infographie



- 181 -



Daniel Thalmann, EPFL-LIG



réelle, ces deux fonctions vont toujours de pair et l'utilisateur doit apprendre à contrôler séparément la rotation des yeux et l'accomodation. Suivant les applications envisagées, deux types de casque ont été construits (Figure 5-5). Pour les applications où l'immersion totale de l'opérateur dans un environnement est requise, on utilise des casques dits immersifs, où les seules images perçues par l'opérateur sont celles représentant l'environnement simulé dans lequel il effectue sa tâche. Pour d'autres applications, où l'objectif est d'étendre nos systèmes sensitifs à l'aide de systèmes d'information, on préfère des casques nonimmersifs, afin de superposer les images générées par le système informatique à la perception visuelle de l'environnement réel. On parle alors de Réalité Augmentée.



Figure 5-5. Un casque non-immersif (UNC) et un casque immersif (VPL EyePhone ) La perception de distance peut être améliorée en donnant aux participants une perception binoculaire du monde synthétique. Cela peut être fait dans une configuration non immersive par l'utilisation de lunettes stéréo (voir Figure 5-6).



Figure 5-6. Utilisation de lunettes et d’une SpaceBall Les principaux avantages de cette technologie par rapport à l'utilisation de casques sont le faible encombrement, la possibilité de voir en même temps les images du monde réel et la bonne qualité des images. L'inconvenient principal est que les participants n'ont pas l'illusion d'être immergés dans un monde synthétique, ce qui peut être un inconvénent pour certaines application (par exemple les walkthrough).Comme modèle courant de lunettes stéréo, nous pouvons considérer lesCrystalEyes. Leur principe de fonctionnement est simple:
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•



• •



la station graphique doit être positionnée en mode stéréo: dans ce mode, l'écran affiche alternativement à grande fréquence (120 Hz) deux images, qui doivent correspondre à la vision depuis l'oeil gauche et à celle depuis l'oeil droit; un boîtier transmet un signal de synchronisation à la fin de l'affichage de chaque image; les lunettes masquent alternativement l'oeil droit et l'oeil gauche à la réception des signaux de synchronisation. Le masquage est effectué à l'aide d'écrans LCD.



On peut utiliser un capteur de position et d'orientation pour obtenir les informations permettant de recalculer le volume de vision à chaque image de manière à donner au participant la sensation de regarder à travers une fenêtre. Bien sûr, on peut combiner le gant avec les lunettes, permettant par exemple à l'humain de s'approcher d'objets de synthèse et de les saisir, et pourquoi pas de prendre la main d'une créature de synthèse. Tous les fantasmes sont permis. Il y a pourtant une limitation de taille: que va ressentir la personne qui saisit une orange de synthèse ou caresse la joue d'un acteur virtuel? Avec le gant, il n'y a pour le moment pas encore de sensation de toucher, ni de résistance. C'est là qu'est le principal obstacle à la réalité virtuelle. Il faudrait pouvoir créer des dispositifs permettant à l'ordinateur de recréer nos sens. Or aujourd'hui, il est possible de créer la vue et l'ouie. L'ordinateur peut fournir à l'être humain des images correspondant à une vue sur le monde virtuel; il peut aussi créer des sons sensés provenir du monde virtuel, comme par exemple faire crier l'acteur de synthèse dont on serre fort la main. Créer la sensation du toucher est beaucoup plus compliquée. Mais déjà la compagnie américaine VPL a annoncé un gant capable de donner une certaine sensation de toucher et une capacité de résistance lorsqu'on saisit un objet virtuel dur. D'autres équipements permettent encore de faciliter cette intégration de la machine et de la personne. On peut citer, par exemple, la souris tridimensionnelle, extension de la souris bidimensionnelle ou la "SpaceBall" (voir Figure 5-7), fabriquée par Spatial Systems, qui est un périphérique permettant la détection de forces et torsions sur 6 degrés de liberté.



Figure 5-7. SpaceBall Composé d'une boule rigide et d'un ensemble de capteurs de pression, elle offre une position d'utilisation confortable grâce à sa base plastique conçue pour un soutien de l'avant bras de l'utilisateur. Les positions et les orientations sont spécifiées en poussant ou tournant la sphère dans la direction du mouvement désiré. La Spaceball est assez bien adaptée au déplacement d'objets dans l'espace et à la spécification de la caméra virtuelle. La métaphore d'interaction, reposant sur le principe que la sphère est l'objet manipulé, est aisément assimilée. De plus, sa nature incrémentale et sa construction offrent une certaine résistance, ce qui aide les participants à calibrer leurs Infographie
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mouvements. Le périphérique demande toutefois une période d'entraînement, notamment pour le contrôle indépendant de chaque degré de liberté. Une autre approche intéressante que nous expérimentons d'ailleurs est l'utilisation d'un clavier de synthétiseur pour donner à l'ordinateur une multitude d'informations en un temps donné. En effet, si nous considérons un pianiste, il a la liberté de peser sur chaque touche avec la force et la durée qu'il veut. De façon semblable, chaque touche d'un synthétiseur peut être codée de manière spécifique et fournir à l'ordinateur une information différente avec la durée et l'intensité correspondantes. Le programme d'ordinateur peut, en réaction aux actions de l'opérateur, animer par exemple les muscles du visage d'un personnage. Enfin, comme le "DataGlove" permet de connaître tout sur la main de l'opérateur, le "DataSuit", sorte de costume en une pièce mis sur un acteur réel et relié par des fils à l'ordinateur, permet à ce dernier de capter les mouvements du corps de l'opérateur. Mais il est encore plus courant d’utiliser des capteurs tel que nous l’avons expliqué dans la section d’animation. En plus du développement fulgurant des images par ordinateur, il faut considérer l'essor considérable des réseaux informatiques et de télécommunications qui peuvent maintenant transporter très rapidement des informations de nature très diverses telle que les images, le son, les séquences de télévison, la parole, les résultats de calculs, les graphiques etc... En utilisant le stechniques de la réalité virtuelle, il est maintenant possible de communiquer à l'autre bout du monde des gestes, des forces, des positions, des attitudes et de contrôler ainsi n'importe quel équipement, n'importe où. En d'autres termes, on peut utiliser des outils de communication pour manipuler de l'équipement qui est à des milliers de kilomètres tout en ayant l'impression de manipuler directement l'équipement. Ceci n'est possible que par l'immersion de l'opérateur dans un monde virtuel recréant le monde éloigné. C'est la téléprésence ou la téléopération. La réalité virtuelle n'en est qu'à ses débuts, et déjà de nouveaux dispositifs apparaissent, plus légers et plus performants. De plus en plus, l'ordinateur va être capable de reconnaître les gestes de la personne en face de lui. Grâce au traitement d'images, il est également possible d'analyser, par une caméra vidéo, une personne et d'en tirer des informations sur elle, ses expressions. La reconnaissance et la synthèse des sons et plus particulièrement de la parole, va encore renforcer cette symbiose entre la machine et la personne.



Logiciels Différentes architectures ont été proposées pour modéliser des applications d'environnements virtuels, un domaine assez vaste et avec des buts multiples. Par exemple: • • • •



Minimal Reality a comme but primaire l'intégration de plusieurs périphériques dans un environnement distribué; World Toolkit est une bibliothèque commerciale d'outils pour la création d'applications d'environnements virtuels.; Reality Built for Two est un système commercial pour le prototypage rapide d'applications d'environnements virtuels à l'aide d'une interface de programmation visuelle dVS est un système commercial développé par DIVISION LTD en Angleterre.



Dans les annexes, nous présentons deux systèmes développés à l’EPFL (LIG): VB2 et VLNET. Infographie
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Appendix: Extrait de l’article VB2: AN ARCHITECTURE FOR INTERACTION IN SYNTHETIC WORLDS par E.Gobbetti, J.F.Balaguer et D.Thalmann, Proc. UIST, 1993 VB2 is an object-oriented architecture designed to allow rapid construction of applications using a variety of 3D devices and interaction techniques. The goal of the system is to put the user in the loop of a real-time simulation, immersed in a world which can be both autonomous and dynamically responsive to its actions. DataGlove Rendering
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Figure A- 1. Overall structure of VB2 A VB2 application is composed of a group of processes communicating through inter-process communication (IPC). Figure A- 1 shows the typical configuration of an immersive application. Processes are represented as circles, while arrows indicate the information flow between them. As in the Decoupled Simulation Model , each of the processes is continuously running, producing and consuming asynchronous messages to perform its task. A central application process manages the model of the virtual world, and simulates its evolution in response to events coming from the processes that are responsible for reading the input device sensors at specified frequencies. Sensory feedback to the user can be provided by several output devices. Visual feedback is provided by real-time rendering on graphics workstations, while audio feedback is provided by MIDI output and playback of prerecorded sounds. The application process is by far the most complex component of the system. This process has to respond to asynchronous events by making the virtual world's model evolve from one coherent state to the next and by triggering appropriate visual and audio feedback. During interaction, the user is the source of a flow of information propagating from input device sensors to manipulated models. Multiple mediators can be interposed between sensors and models in order to transform the information accordingly to interaction metaphors.



Figure A- 2. Synthetic environment Infographie
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Dynamic Model In order to obtain animated and interactive behavior, the system has to update its state in response to changes initiated by sensors attached to asynchronous input devic es such as timers or trackers. The application can be viewed as a network of interrelated objects whose behavior is specified by the actions taken in response to changes in the objects on which they depend. To provide a maintenance mechanism taht is both general enough to allow the specification of general dependencies between objects and efficient enough to be used in highly responsive interactive systems, we decided to model the various aspects of the system's state and behavior using different primitive elements: • active variables are used to store the state of the system; • domain-independent hierarchical constraints, to declaratively represent long-lived multi-way relations between active variables; • daemons to react to variable changes for imperatively sequencing between different system states. In this way, imperative and declarative programming techniques can be freely mixed to model each aspect of the system with the most appropriate means. The system's description becomes largely static, and its behavior specified by the set of active constraints and daemons. A central state manager is responsible for adding, removing, and maintaining all active constraints using an efficient local propagation algorithm, as well as managing the system time and activating daemons.



Active Variables and Information Modules Active variables are the primitive elements used to store the system state. An active variable maintains its value and keeps track of its state changes. Upon request, an active variable can also maintain the history of its past values. A variable's history can be accessed using the variable's local time, which is incremented at each variable's state change, or using the system's global time. By default, global time is advanced at each constraint operation, but it is also possible to specify sequences of constraint operations to be executed within the same time slice by explicitly parenthesizing them. This simple model makes it possible to elegantly express timedependent behavior by creating constraints or daemons that refer to past values of active variables. All VB2 objects are instances of classes in which dynamically changing information is defined with active variables related through hierarchical constraints. Grouping active variables and constraints in classes permits the definition of information modules that provide levels of abstraction that can be composed to build more sophisticated behavior. Modifying some active variables of an information module is performed inside a transaction. Transactions are used to group changes on active variables of the same module. A module can register reaction objects with a set of active variables for activation at the end of transactions. Reactions are used to enforce object invariant properties as well as to maintain relationships between sets of active variables that cannot be expressed through regular constraints. A typical use of reactions is to trigger corrective actions that keep a variable's value within its limits. The reaction code is imperative and may result in the opening of new transactions on other modules as well as in the invalidation of the value of modified variables. All the operations performed during a transaction are considered as occurring within the same time slice.



Hierarchical Constraints Multi-way relations between active variables are specified in VB2 through hierarchical constraints,. To support local propagation, constraint objects are composed of a declarative part defining the type of relation that has to be maintained and the set of constrained variables, as well as of an imperative part, the list of possible methods that could be selected by the constraint solver to maintain the constraint. Constraint methods are not limited to simple algebraic expressions but can be general side-effect free procedures that ensure the satisfaction of the constraint after their execution by computing some of the constrained variables as a function of the others. Algorithms such as inverse geometric control of articulated chains, state machines, or non-numerical relations such as maintaining textual representations of various values, can be represented as constraint methods. This kind of generality is essential for constraints to be able to model all the various aspects of an interactive application. A priority level is associated with each constraint to define the order in which constraints need to be satisfied in case of conflicts. In this way, both required and preferred constraints can be defined for the same active variable. Constraints themselves are information modules, and their priority level, as well as their boolean activation state are represented by active variables. This makes constraints full-fledged constrainable objects and
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allows the specification of higher-order constraints that act on other constraints to activate or deactivate them, as well as of meta-constraints that change other constraint priorities in response to the change of some variable.



Daemons Daemons are the imperative portion of VB2. They are objects which permit the definition of sequencing between system states. Daemons register themselves with a set of active variables and are activated each time their value changes. The action taken by a daemon can be a procedure of any complexity that may create new objects, perform input/output operations, change active variables' values, manipulate the constraint graph, or activate and deactivate other daemons. The execution of a daemon's action is sequential and each manipulation of the constraint graph advances the global system time. Daemons are executed in order of their activation time, which corresponds to breadth-first traversal of the dependency graph. Daemons can thus be used to perform discrete simulations. Examples of VB2's daemons are inverse kinematics simulation for articulated chains and scene rendering triggers.



Hand Gestures VB2 uses a gesture recognition system linked to the DataGlove. Whole-hand input is emerging as a research topic in itself, and some sort of posture or gesture recognition is now being used in many virtual reality systems for a detailed overview of whole-hand input). The gesture recognition system has to classify movements and configurations of the hand in different categories on the basis of previously seen examples. Once the gesture is classified, parametric information for that gesture can be extracted from the way it was performed, and an action in the virtual world can be executed. In this way, with a single gesture both categorical and parametric information can be provided at the same time in a natural way. A visual and an audio feedback on the type of gesture recognized and on the actions executed are usually provided in VB2 applications to help the user understand system's behavior. VB2's gesture recognition is subdivided into two main portions: posture recognition, and path recognition. The posture recognition subsystem is continuously running and is responsible for classifying the user's finger configurations. Once a configuration has been recognized, the hand data is accumulated as long as the hand remains in the same posture. The history mechanism of active variables is used to automatically perform this accumulation. This data is then passed to the path recognition subsystem to classify the path. A gesture is therefore defined as the path of the hand while the hand fingers remain stable in a recognized posture. In our case, the beginning of an interaction is indicated by positioning the hand in a recognizable posture, and the end of the interaction by relaxing the fingers. One of the main advantages of this technique is that, since postures are static, the learning process can be done interactively by putting the hand in the right position and indicating when to sample to the computer. Once postures are learnt, the paths can be similarly learnt in an interactive way, using the posture classifier to correctly segment the input when generating the examples. Many types of classifiers could be used for the learning and recognition task. In the current implementation of VB2, feature vectors are extracted from the raw sensor data, and multi-layer perceptron networks are used to approximate the functions that map these vectors to their respective classes.



(a)



(b)



(c)



Figure A- 3.a. b. Creating a cylinder by gestural input c. Grabbing the cylinder through posture recognition



Infographie



- 187 -



Daniel Thalmann, EPFL-LIG



The gesture recognition system is a way to enhance the data coming from the sensors with classification information and thus provides an augmented interface to the device. This is modeled in VB2 by explicitly representing these higher-level views of devices as dynamic objects with a set of active variables representing the augmented information, the gesture-recognition system being represented as a multiple-output constraint responsible for maintaining the consistency between the device data and the high-level view. Application objects can then bind constraints and daemons to both low- and high-level active variables to program their behavior.



Virtual Tools The amount of information that can be controlled on a three-dimensional object and the ways that could be used to control it are enormous. Gestural input techniques and direct manipulation on the objects themselves offer only partial solutions to the interaction problem, because these techniques imply that the user knows what can be manipulated on an object and how to do it. The system can guide the user to understand a model's behavior and interaction metaphors by using mediator objects that present a selective view of the model's information and offer the interaction metaphor to control this information. We call these objects virtual tools.



Figure A- 4.Examples of simple virtual tools VB2's virtual tools are first class objects, like the widgets of UGA , which encapsulate a visual appearance and a behavior to control and display information about application objects. The visual appearance of a tool must provide information about its behavior and offer visual semantic feedback to the user during manipulation. Designing interaction tools is a difficult task, especially in 3D where the number of degrees of freedom is much larger than in 2D. Therefore, experimentation is necessary to determine which tools are needed and how these tools must be organized to build a powerful workspace. In VB2, virtual tools are fully part of the synthetic environment. As in the real world, the user configures its workspace by selecting tools, positioning and orienting them in space, and binding them to the models he intends to manipulate. When the user binds a tool to a model, he initiates a bi-directional information communication between these two objects which conforms with the multiple-threaded style of man-machine dialogue supported by VB2. Multiple tools may be attached to a single model in order to simultaneously manipulate different parts of the model's information, or the same parts using multiple interaction metaphors. The tool's behavior must ensure the consistency between its visual appearance and the information about the model being manipulated, as well as allow information editing through a physical metaphor. In VB2, the tool's behavior is defined as an internal constraint network, while the information required to perform the manipulation is represented by a set of active variables. The models that can be manipulated by a tool are those whose external interface matches that of the tool. The visual appearance is described using a modeling hierarchy. In fact, most of our tools are defined as articulated structures that can be manipulated using inverse kinematics techniques, as tools can often be associated with mechanical systems.



Virtual Tool Protocol The user declares the desire to manipulate an object with a tool by binding a model to a tool. When a tool is bound, the user can manipulate the model using it, until he decides to unbind it.
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Figure A- 5. Tool's state transitions Tools have a bound active variable that references the manipulated model. Binding a model to a tool consists of assigning to bound a reference to a manipulatable model, while setting bound to a void reference will unbind the tool. When binding a model to a tool, the tool must first determine if it can manipulate the given model, identifying on the model the set of public active variables requested to activate its binding constraints. Once the binding constraints are activated, the model is ready to be manipulated. The binding constraints being generally bi-directional, the tool is always forced to reflect the information present in the model even if it is modified by other objects. When a tool is bound to a model, the user can manipulate the model's information through a physical metaphor. This iterative process composed of elementary manipulations is started by the selection of some part of the tool by the user, resulting in the activation of some constraint such as, for example, a motion control constraint between the 3D cursor and the selected part. User input motion results in changes to the model's information by propagation of device sensor values through the tool's constraint network, until the user completes the manipulation by deselecting the tool's part. Gestural input techniques can be used to initiate and control a tool's manipulations, for example by associating selection and deselection operations to specific hand postures. Unbinding a model from a tool detaches it from the object it controls. The effect is to deactivate the binding constraints in order to suppress dependencies between tool's and model's active variables. Once the model is unbound, further manipulation of the tool will have no effect on the model. All binding constraints reference the model's variables using indirect paths through the tool's bound variable. Second-order control is used to ensure simultaneous activation and deactivation of all the tool's binding constraints every time the value of the bound variable changes.
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Figure A- 6.a. Model before manipulation. b. Scale tool made visible and bound to the model. c. Model manipulated via the scale tool. d. Scale tool unbound and made invisible A Simple Tool: Dr. Plane Dr. Plane is a tool that manipulates a shape whose geometry is a plane. In VB2, a plane geometry is a meshed object defined on the plane XY and defined by two active variables, its width and its height. The information required by the tool to achieve manipulation is composed of three variables: the width and height of the plane, used to control its size, and its global transformation, used to ensure that the tool's position and orientation reflect those of the manipulated shape. The visual appearance of the tool is defined as a set of four markers, two for the display and manipulation of the width information and two for the height. This redundancy is introduced so that one of the markers be always accessible from any viewpoint. Each marker is associated with a single translational degree of freedom between the origin and the border of the plane. Width control and display is achieved by placing equality constraints between the value of the two degrees of freedom associated with the width markers. The width variable is constrained to be equal the value of one of the degrees of freedom. Height manipulation is implemented similarly. Infographie
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Figure A- 7. View of Dr. Plane Composition of Virtual Tools Since virtual tools are first class dynamic objects in VB2, they can be assembled into more complex tools much in the same way simple tools are built on top of a modeling hierarchy. The reuse of abstractions provided by this solution is far more important than the more obvious reuse of code. An example of a composite tool is Dr. Map, which is a virtual tool used to edit the texture mapping function of a model by controlling the parallel projection of an image on the surface of the manipulated model. The tool is defined as a plane on top of which is mapped the texture, a small arrow icon displaying the direction of projection. In order to compute the mapping function to be applied to the model, the tool needs to know the texture to be used, the position and orientation of the model in space, and the position and orientation of the tool in space. The textured plane represents the image being mapped, and a Dr. Plane tool allows manipulation of the plane in order to change the aspect ratio of the texture's image. The constraint c_mapping uses the model's and tool's transformations, the texture, and the width and height values to maintain the mapping function.



Figure A- 8. View of Dr. Map Similarly, the material editing tool is built out of a color tool and the light tool is built out of a cone tool. By reusing other tools we enforce consistency of the interface over the entire system, allowing users to perceive rapidly the actions they can perform. Building tools by composing the behavior and appearance of simpler objects is relatively easy in VB2: for example, Dr. Map tool was built and tested by one person in less than a couple of hours. The fast prototyping capabilities of the system are very important for an architecture aimed at experimenting with 3D interaction.
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Figure A- 9. View of some other composite tools
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Appendix 2: Extrait de l’article Igor Sunday Pandzic, Tolga K. Capin, Nadia Magnenat Thalmann, Daniel Thalmann, VLNET: A Networked Multimedia 3D Environment with Virtual Humans, Proc. MMM ‘95, Singapore. Properties of the System The VLNET system supports a networked shared virtual environment that allows multiple users to interact with each other and their surrounding in real time. The users are represented by 3D virtual human actors, which serve as agents to interact with the environment and other agents. The agents have similar appearance and behaviors with the real humans, to support the sense of presence of the users in the environment. The environment incorporates different media; namely sound, 3D models, facial interaction among the users, images represented by textures mapped on 3D objects, and real-time movies. Instead of having different windows or applications for each medium, the environment integrates all tasks in a single 3D surrounding, therefore it provides a natural interface similar to the actual world. The environment works as a general-purpose stream, allowing the usage of various models for different applications. In addition to user-guided agents, the environment can also be extended to include fully autonomous human agents which can be used as a friendly user interface to different services such as navigation. Virtual humans can also be used in order to represent the currently unavailable partners, allowing asynchronous cooperation between distant partners. The Environment The objects in the environment are classified into two groups: fixed (e.g. walls) or free (e.g. a chair). Only the free objects can be picked, moved and edited. This allows faster computations in database traversal for picking. In addition to the virtual actors representing users, the types of objects can be: simple polygonal objects, image texture-mapped polygons (e.g. to include three-dimensional documents, or images in the environment), etc. Once a user picks an object, he or she can edit the object. Each type of object has a user-customized program corresponding to the type of object, and this program is spawned if the user picks and requests to edit the object. Virtual Actors It is not desirable to see solid-looking floating virtual actors in the environment; it is important to have motion control of the actors to have realistic behaviors. There are numerous methods for controlling motion of synthetic actors. A motion control method specifies how the actor is animated and can be classified according to the type of information it privileged in animating the synthetic actor. The nature of the privileged information for the motion control of actors falls into three categories of motion control method. •



The first approach corresponds to methods heavily relied upon by the animator: rotoscopy, shape transformation, keyframe animation. Synthetic actors are locally controlled by the input of geometrical data for the motion.



•



The second way is based on the methods of kinematics and dynamics. The input is the data corresponding to the complete definition of motion, in terms of forces, torques, constraints. The task of the animation system is to obtain the trajectories and velocities by solving equations of motions. Therefore, it can be said that the actor motions are globally controlled.



•



The third type of animation is called behavioral animation and takes into account the relationship between each object and the other objects. The control of animation can also be performed at task-level, but one may also consider the actor as an autonomous creature. The behavioral motion control of the actor is provided by providing high-level directives indicating a specific behavior without any other stimulus.



Each category can be used for guiding virtual actors in the virtual environment, however it is important to provide appropriate interface for controlling the motion. In addition, no method alone is convenient to provide a comfortable interface to accomplish all the motions, therefore it is necessary to combine various techniques for different tasks. For the current implementation, we plan to use local methods for the users to guide their virtual actors for navigating in the virtual environment and picking objects using various input devices; and behavioral animation for realistic appearance based on these inputs and the behavioral parameters, such as walking for navigation and grasping for picking. This set of behaviors can easily be extended, however these behaviors are sufficient to perform everyday activities, providing minimum set of behaviors to attend virtual meetings. The walking behavior is based on the Humanoid walking model, guided by the user interactively or automatically generated by a trajectory. This model includes kinematical personification depending on the individuality of the user. Given the Infographie
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speed and the orientation of the virtual actor with the personification parameters, the walking module produces the movement in terms of the joint values of the articulated body. The grasping behavior is also important in order to achieve realistic looking motions of the virtual actors. Although one could apply a physically correct method, our concern is more on the visual appearance of the grasping motion. The grasping motion is automated by the user giving directions on which object to grasp, and the virtual actor doing the appropriate grasping operation depending on the type of the object. This operation again combines the animator control with the autonomous motion.



Facial Gestures Face is one of the main streams of interaction among humans for representing intentions, thoughts and feelings; hence including facial expressions in the shared virtual environment is almost a requirement for efficient interaction. Although it is also possible to utilize a videoconferencing tool among the users in a separate window, it is more appropriate to display the facial gestures of the users in the face of their 3D virtual agent actors in 3D in order to give more natural virtual environment. We include the facial interaction by texture mapping the image containing the user's face on the virtual actor's head. To obtain this, the subset of the image that contains the user's face is selected from the captured image and is sent to other users. To capture this subset of image, we apply the following method: initially the background image is stored without the user. Then, during the session, video stream images are analyzed, and the difference between the background image and the current image is used to determine the bounding box of the face in the image. This part of the image is comp ressed using the SGI Compression Library MVC1 compression algorithm. Finally, the image is sent to the other users after compression. There is a possibility to send uncompressed grayscale images instead of using compression, which is useful if the used machines are not powerful enough to perform compression and decompression without a significant overhead. However, with all the machines we used this was not necessary. If this option is used, the compression can be turned on/off on the sending side, and the receiving side recognizes automatically the type of images coming. At the receiving side, an additional service program is run continuously in addition to the VLNET program: it continuously accepts the next images for the users and puts to the shared memory. The VLNET program obtains the images from this shared memory for texture mapping. In this way, communication and simulation tasks are decoupled, decreasing the overhead by waiting for communication. Currently, we are using the simplified object for representing the head of users' virtual actors. This is due to the fact that the complex virtual actor face requires additional task of topologically adjusting the texture image to the face of the virtual actor, to match the parts of the face (Figure A- 10).



Figure A- 10. The mapping of the face to the virtual actor Communication Architecture We exploit a distributed model of communication, therefore each user is responsible for updating its local set of data for the rendering and animation of the objects. There is always one user that determines the environment. The other users are "invited" and do not need to specify any parameters, all the data is initially loaded over the network to the local machine when the user is connected to the shared environment. The communication is asynchronous. The information about the users' actions are transmitted to the other users as the actions occur. The actions can be changing position or orientation of the actors, as well as grasping or releasing an object. The actions are broadcasted to the other users in terms of new orientations of the updated objects in space, or other possible changes. Note that the architecture requires the broadcasting of the data to all the users in the system. This can create a bottleneck if there are a lot of users in the environment. To overcome this problem, we plan to Infographie
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exploit a communication mechanism that makes use of the geometric coherence of interactions among the virtual actors in the three-dimensional environment. This solution is based on the aura and nimbus concepts in order to emphasize the awareness among the entities in the virtual environment. Aura refers to the subspace where an object has potential to interact with others. In order for two objects to interact, their auras should intersect. Furthermore, if the auras intersect, then a test whether the focus of the first object intersects with the nimbus of the second object. Focus represents the subspace where the object draws its attention. Nimbus refers to the space where the object makes an aspect of itself available to other users. If the focus of the first user intersects with the nimbus of the second object, then it is assumed that the user is attracted to the object. We make use of the aura and nimbus concepts as follows: When the data is to be broadcasted, the sending program tests if the nimbus of the local user intersects with the focus of the other users' virtual actors. The intersection means that the actors are near to each other, therefore the local data of the user is sent to the other user. If there is no intersection with one other actor's focus, it can be assumed that the actor is too far and does not need the extensive knowledge of the source user, therefore the change is not sent every time. However, for consistency, it is necessary to send the local position data every k frames. The k value could be computed using the distance between the two actors, however we assume a constant k for the initial implementation.



Fully Autonomous Actors It is also possible to include additional virtual autonomous actors in the environment, which represent a service or a program, such as guiding in the navigation. As these virtual actors are not guided by the users, they should have sufficient behaviors to act autonomously to accomplish their tasks. This requires building behaviors for motion, as well as appropriate mechanisms for interaction.



Applications As already discussed, VLNET is a general-purpose system. As various widely-used file formats are supported, it is easy to create a shared environment consisting of already developed models with other computer modeling programs, such as AutoCad, Inventor, etc. In this section, we present some experimental applications currently available with our system: Teleshopping: The VLNET system is currently used by Chopard Watches, Inc., Geneva to collaboratively view and interact with the computer-generated models of the recently-designed watches with the remote customers and colleagues in Singapore, and Geneva. The models had already been developed using AutoDesk program, and these were easily included in the virtual environment, with the help of 3DS (3D Studio) reader for Performer. Business: Experiments are going on for building a virtual room involving distant users to be able to have a meeting, with the aid of images and movies to be able to discuss and analyze the results. Entertainment: The VLNET environment is also used for playing chess between various distant partners; and puzzle solving by two users. These models have been created using the IRIS Inventor system. Interior design: Currently experiments are continuing on furniture design by the customer and the sales representative to build a virtual house. The model has been created using the WaveFront package.
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Figure A- 11. Applications of the VLNET Environment



Infographie



- 195 -



Daniel Thalmann, EPFL-LIG



























des documents recommandant













la realite virtuelle dans sciencefiction polonaise 

Get la realite virtuelle dans sciencefiction polonaise contemporaine regards ... everything concerning your digitalproduct the best and most convenient way.










 








realite virtuelle et hemostase methodes ... AWS 

This particular Realite Virtuelle Et Hemostase Methodes Informatiques Pour Lexperimentation In Virtuo De La. Cinetique Biochimique PDF start with Introduction, Brief Session till the Index/Glossary page, look at the table of content for additional in










 








realite virtuelle et representation spatiale en labsence de vision 

This particular Realite Virtuelle Et Representation Spatiale En Labsence De Vision Seatouch Un Logiciel De. Navigation Haptique PDF start with Introduction, Brief Session till the Index/Glossary page, look at the table of content for additional infor










 








La cabine virtuelle d'immersion - Inria 

implÃ©mentÃ© un premier prototype de CVI sous forme de modules rÃ©utilisables au sein de l'environnement de dÃ©veloppement et d'exÃ©cution d'applications 3D.










 








The Implementation of the Cilk-5 Multithreaded ... - BigBozoid 

that generalizes the semantics of C by introducing linguistic constructs for ... design of earlier Cilk systems, but Cilk-5 exploits the prin- ... consult the Cilk-5 manual [8]. .... a solution is found by one of the searches, one wishes to abort ...










 








La partie de Â« Rondelle virtuelle 

BÃ©a affirme, entre les lignes 1 et 7, ne pas Ãªtre jalouse des nouveaux amis de Berthelot. a) Quelle rÃ©flexion fait-elle peu aprÃ¨s qui dÃ©note l'idÃ©e contraire ?










 








comprendre la voyance realite dbid ftfs1 












 








réalité virtuelle - Cheil France 

5 Des contenus social media qui se vivent en live ...... De la simulation d'avatars au social club en VR, il aura fallu 16 ans. ... online, but entire experiences.










 








RENCONTRE VIRTUELLE FLE 

et la mÃ©morisa on. Mercredi 16 mars Ã  11h et Ã  17h. Ana Castro BenÃtez ... pour travailler la phonÃ©tique et la prononciation. â�– Les jeux pour apprendre la culture ...










 








la blitzkrieg mythe ou realite recits cartes 

Save this Book to Read la blitzkrieg mythe ou realite recits cartes organigrammes strategies tactiques jeux PDF eBook at our Online. Library. Get la blitzkrieg ...










 








pandora enquete sur la realite medicale aujourdhui 

Are you looking for pandora enquete sur la realite medicale aujourdhui soins vaccins gardasil cancer chimiotherapie PDF?. If you are areader who likes to ...










 








le CNC soutient la réalité virtuelle 

démarche documentaire ou une écriture de fiction. Ces projets, qui se caracté- risent par leur diversité (prises de vue réelles ou images de synthèse, différents.










 








construire la realite un nouvel avenir pour la psychotherapie la 

If you want to possess a one-stop search and find the proper manuals on your products, you can visit this website that delivers many Construire La Realite Un. Nouvel Avenir Pour La Psychotherapie La Couleur Des Idees. You can get the manual you are i










 








dossier réalité virtuelle - Quartier Libre 

30 nov. 2016 - La filiale Infrastructures de la Caisse de dépôt et placement du Québec ...... arrive en tête du palmarès canadien, suivie de l'Université McGill.










 








Biens communs - Bibliothèque virtuelle 

planétaires.  communs.  biens ..... risque.  tout.  contre.  collectivement.  défendus.  être.  doivent.  lieux. . Ces.  ôté.  être ...... http://www.linux-france.org/article/these/cathedrale-bazar/ cathedrale-bazar. ... de manière fondam










 








le recadrage transformer la perception de la realite ... AWS 

26 janv. 2018 - This particular Le Recadrage Transformer La Perception De La Realite Avec La Pnl Transformer La Perception De. La Realite Avec La Pnl PDF start with Introduction, Brief Session till the Index/Glossary page, look at the table of conten










 








OMG UML Specification Version 1.3 - BigBozoid 

UML CORBAfacility Interface Definition (Chapter 5) - uses CORBA IDL to specify a ..... The UML Summary provides an introduction to the UML, discussing its ..... because the Unified Modeling Language is a natural evolutionary step. ...... tools, nor d










 








la vie virtuelle aprÃ¨s le dÃ©cÃ¨s 

VIRTUELLES. LA VIE DIGITALE APRÃˆS LE DÃ‰CÃˆS. QUI S'OCCUPERA DE VOTRE HÃ‰RITAGE. NUMÃ‰RIQUE. Page 2. PLANÃˆTE CALYPSO. CLUB NEVERDIE 635 000 USD. Page 3. Page 4. 972 000. USAGERS. DÃ‰CÃˆDERONS EN 2016. Page 5. 1. CRÃ‰ATION. 2. TRAITEMENT. 3. ORGANIS










 








L'unité virtuelle de soins intensifs reçoit la médaille ministérielle 

de 2015 a été décernée aujourd'hui lors de l'événement annuel Transformation Qualité. Santé, organisé par Qualité des services de santé Ontario sur le thème ...










 








emotion virtuelle 2018 creations imaginaires 

Are you looking for emotion virtuelle 2018 creations imaginaires numeriques calvendo PDF?. If you are areader who likes to download emotion virtuelle 2018 ...










 








Biens communs - BibliothÃ¨que virtuelle 

leï»¿pingouin-Linux .... http://www.linux-france.org/article/these/cathedrale-bazar/ ...... d' http://www.gnu.org/home.fr.html. ï»¿. Linux. ï»¿ noyau. La quadrature du net .










 








LA REALITE ME CASSE LES PIEDS 73-PDF-LRMCLP 

PDF Subject: La Realite Me Casse Les Pieds Its strongly recommended to ... If you are a college student, you can find huge number of textbook, paper, report, etc ... related to your desirable topics, in which we hope could be very helpful for our.










 








ecole francaise de la finance mythe ou realite ... AWS 

PDF File: Ecole Francaise De La Finance Mythe Ou Realite Lannee Des Professions Financieres -. PDF- ... Or perhaps in case you already know a precise topic, you should use the Glossary page to easily find the area of ... with data size around 3,682 K










 








machine virtuelle universelle pour codage video 

Are you looking for machine virtuelle universelle pour codage video reconfigurable et PDF?. If you are areader who likes to download machine virtuelle ...










 














×
Report 5 la realite virtuelle - BigBozoid





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



