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INTRODUCTION

Réalité virtuelle	


– « Technologie qui permet à un utilisateur d’interagir avec un 

environnement simulé par l’ordinateur, qu’il soit réel ou 
imaginaire »	



– But : immerger tous les sens de l’utilisateur pour qu’il ne puisse 
plus faire la différence entre le réel et le virtuel
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VISION DASSAULT SYSTEM







INTRODUCTION 

• Solliciter les 5 sens + permettre à l’utilisateur d’interagir	



• Périphériques de sortie : 	


	

 	

 Données de l’ordinateur ⇒ sensations	



• Périphérique d’entrée :	


	

 	

 Entrée ou modification des données de l’ordinateur 



TECHNOLOGIES



PÉRIPHÉRIQUE DE SORTIE 	


VISUEL



STÉRÉOVISION

• Léger décalage de chaque œil	



• Sensation de profondeur



STÉRÉOVISION	


STEREOGRAMMES



STÉRÉOVISION	


ANAGLYPHES



STÉRÉOVISION	


TECHNOLOGIE PASSIVE

• Projection polarisée	



• 2 projecteurs	



• Images superposées	



!

+ Lunettes pas cher	



- Mauvais rendu sur les côtés	



- Alignement des projecteurs



STÉRÉOVISION	


TECHNOLOGIE ACTIVE

• Projection alternée	



• Masquage alterné des yeux	



!

+ Pas de soucis d’alignement	



- Lunettes chères	



- Haute fréquence d’affichage requise



HEAD-COUPLED PERSPECTIVE



Inria Lille nord-Europe



Inria Saclay



Inria Rennes



Inria Sophia Antipolis



PÉRIPHÉRIQUES DE SORTIE	


AUDIO



PÉRIPHÉRIQUES DE SORTIE	


ODORAT



PÉRIPHÉRIQUES D’ENTRÉE	


POINTAGE

Souris	

	

 	

 aucune résistance	

 périphérique isotonique	



Trackpoint	

 résistance infinie	

	

 périphérique isométrique	



Joystick	

 	

 résistance variable	

 périphérique élastique



PÉRIPHÉRIQUES D’ENTRÉE	


SAISIE DE TEXTE



CLASSIFICATION DES PÉRIPHÉRIQUES 
D’ENTRÉE CONTINUS

isotonique isométriqueélastique

contrôle en vitessecontrôle en position

2D

3D



CAPTURE DE MOUVEMENT



RÉALITÉ AUGMENTÉE



REDIRECTED WALKING
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MARCHE SUR PLACE
Les utilisateurs bougent les pieds comme s’ils marchaient mais sans se déplacer



SIMULATION DE LA MARCHE

• Tapis roulant	


• + joystick	


• + tracking tête et pieds



PÉRIPHÉRIQUES DE SIMULATION 	


DE LA MARCHE

Omnidirectionnel Tore



PÉRIPHÉRIQUES DE SIMULATION 	


DE LA MARCHE



CIRCULAFLOOR



SIMULATION DE LA MARCHE

GaitMaster2 locomotion device (Iwata 2001)



SIMULATION DE LA MARCHE



VÉLO

Hodgins, Georgia Tech Sarcos Uniport



BRAIN-COMPUTER 
INTERFACES



BCI



BCI : OPENVIBE



TECHNIQUES 
D’INTERACTION



NAVIDGET



NAVIDGET



STYLECAM



MOVE & LOOK



SÉLECTION, MANIPULATION

• Techniques isomorphiques	



• Techniques non isomorphiques



RAY-CASTING À DEUX MAINS

The Flexible Pointer: An Interaction Technique for  
Selection in Augmented and Virtual Reality

Alex Olwal Steven Feiner 

Department of Computer Science 

Columbia University 

New York, NY 10027 

{aolwal,feiner}@cs.columbia.edu 

ABSTRACT 

We present a virtual flexible pointer that allows a user in a 

3D environment to point more easily to fully or partially 

obscured objects, and to indicate objects to other users 

more clearly. The flexible pointer can also reduce the need 

for disambiguation and can make it possible for the user to 

point to more objects than currently possible with existing 

egocentric techniques.  

KEYWORDS: interaction techniques, augmented reality, 

virtual reality. 

1 INTRODUCTION 

There are many interaction techniques for selection in im-

mersive environments. Poupyrev et al. [7] classify interac-

tion techniques as egocentric or exocentric. Egocentric 

techniques include virtual hand (e.g., “classical virtual 

hand” [3] and “go-go” [6]) and virtual pointer (e.g., ray-

casting [3], “flashlight” [4], and aperture-based and image-

plane–based selection [2,5]). Exocentric techniques include 

World-In-Miniature [8]. Each of these interaction tech-

niques has its advantages and disadvantages, as discussed 

in previous work [1,3,7]. One problem that the virtual 

pointer techniques share is that they typically need some 

way to disambiguate the object to which the user is pointing 

when many objects are close to each other, or when the 

target is obscured by other objects. Most of these tech-

niques also obstruct the user’s view of the scene with the 

pointer or the user’s hand. (Pierce et al. [5] suggest the use 

of transparent rendering of the user’s hand to address this 

problem, but this does not help in optical see-through aug-

mented reality.) While pointing in a World-In-Miniature 

potentially avoids the disambiguation problem (since the 

user can choose a viewpoint that makes it easier to select 

the target), it can make obscuring the view even more prob-

lematic because of the denser rendering of the scene. Aper-

ture-based selection [2] and image-plane–based interaction 

[5] do not apply well to pointing out objects to other users 

in collaborative environments who do not share the point-

ing user’s line-of-sight. 

 

 

2 THE FLEXIBLE POINTER 

To address these problems, we have developed an interac-

tion technique that extends existing ray-casting selection 

techniques [2,4,5,6]. The flexible pointer allows the user to 

point around objects with a curved arrow, to select fully or 

partially obscured objects, and to point out objects of inter-

est more clearly to other users in a collaborative environ-

ment. The flexible pointer reduces ambiguity by avoiding 

obscuring objects, which could have been selected with 

traditional ray-casting techniques, as shown in Figure 1. 

The flexible pointer also has a visual advantage of not ob-

structing other objects of interest, such as the large structure 

in the foreground of Figure 1, while still providing a 

continuous line from the user to the target. 

The advantages provided by the flexible pointer can be 

summarized as: 

! Expands the set of objects to which a user can point. 

! Makes it easier to point to some objects by exploiting 

surfaces that are not directly exposed. 

! Reduces the need for disambiguation. 

! Clarifies indicative pointing in multi-user environments. 

! Avoids obstruction of the user's view. 

! Helps selection through visual cues. 

Figure 1. The flexible pointer selecting a partially obscured 
object, without visually interfering with the occluding object. 
The pointer also gains access to a larger selectable area 
than is visible to the user.

Copyright held by author/owner. 



TECHNIQUE WORLD-IN-MINIATURE 
(1995)

• Réduire l’échelle du monde pour le rendre à portée de main	



• Interaction indirecte avec une copie du WIM


