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Multitouch & interaction gestuelle : vraies et fausses bonnes idées
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Multitouch Un nouveau paradigme d’interaction, plus intuitif, plus naturel, plus direct ?



Multitouch Une surface capable de détecter plusieurs points de contact et un logiciel capable d’interpréter les gestes associés



Une nouvelle manière d’interagir ?



The long-nose of innovation (Buxton, 2008)



(...) "new" technologies like multi-touch - do not grow out of a vacuum. While marketing tends to like the "great invention" story, real innovation rarely works that way.



1972 : PLATO IV



1979 : Put that there



In short, the evolution of multi-touch is a text-book example of what I call "the long-nose of innovation".



1983 : Videoplace 1985 : Multitouch tablet



1991: Digital Desk



1991: Bricks



1999 : Augmented surfaces



http://www.billbuxton.com/multitouchOverview.html http://www.businessweek.com/innovate/content/jan2008/id2008012_297369.htm



2001 : DiamondTouch



2004 : DiamondSpin



2006 : DigiTable



Pourquoi maintenant ?



1994 : Disclosure



1995 : Johnny Mnemonic



2005 : The island



2002 : Minority report



2008 : Quantum of solace



2008 : Iron man



Pourquoi maintenant ?



Pourquoi maintenant ?



Lemur (JazzMutant, 2004)



iPhone (Apple, 2007)



Surface (Microsoft, 2008)



Un changement de paradigme ?



Paradigme Conception théorique dominante ayant cours à une certaine époque dans une communauté scientifique donnée, qui fonde les types d'explication envisageables, et les types de faits à découvrir dans une science donnée.



CLI - GUI - NUI - XUI ?



On associe souvent le multitouch au concept de NUI
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‣ CLI = Command Line Interfaces
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‣ GUI = Graphical User Interfaces
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‣ NUI = Natural User Interfaces
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‣ XUI = (the next system)
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Dennis Wixon | UX Week 2008



Les transitions ne sont pas si brutales et les changements de paradigme pas nécessairement ceux-là



Evolution des paradigmes d’interaction



Multitouch



L’interaction parallélisée ?



Mobilité



Medium



Réseau, web



L’ensemble des fonctions du réseau, en parallèle



Son, image, vidéo



Outil



Partenaire



Interfaces graphiques



L’ensemble des fonctions, en parallèle Un sous-ensemble des fonctions



Menus et formulaires



Une fonction



Ligne de commande



1950



1960



1970



1980



1990



2000



2010



Une interaction naturelle et intuitive ?



A propos de Minority report



John Underkoffler http://oblong.com/article/085zBpRSY9JeLv2z.html You adapt the gestural language from the Luminous Room work. You train the actors to use this language. They become adept, even though it is partly an exercise in mime. The production will shoot the actors performing gestural tasks in front of an enormous transparent screen, but the screen will be blank, a prop. Graphics will be composited onto the screen in post-production. You understand that for a sense of causality to emerge the actors must be able to clearly visualize the effects of their gestural work. You assemble a training video showing this. When the time comes to shoot, the director explains what sequence of analysis should occur in each scene. You translate this into the gestural language. You explain what graphical elements the actors would be seeing on different parts of the screen, how they are manipulating those elements. You make sure that a detailed account of all this is subsequently available to the editor and the visual effects people. Continuity of the original intent is critical. The cameras roll. The movie appears in 2002. The scenes of gestural computation show something apparently real.



A propos des adjectifs naturel et intuitif



Jef Raskin in The humane interface (p. 150) Many interface requirements specify that the resulting product be intuitive, or natural. However, there is no human faculty of intuition, as the word is ordinarily meant; that is, knowledge acquired without prior exposure to the concept, without having to go through a learning process, and without having to use rational thought. When an expert uses what we commonly call his intuition to make a judgement, with a speed and accuracy that most people would find beyond them, we find that he has based his judgement on his experience and knowledge. Often, experts have learned to use methods and techniques that nonexperts do not know. Task experts often use cues of which others are not aware or that they do not understand. Expertise, unlike intuition, is real. When users say that an interface is intuitive, they mean that it operates just like some other software or method with which they are familiar. Sometimes, the word is used to mean habitual, as in “The editing tools become increasingly intuitive over time.” Or, it can mean already learned, as was said of a new aircraft navigation device: “Like anything, it can be learned, but it would take a lot of experience to do it intuitively” (Collins 1994). Another word that I try to avoid in discussing interfaces is natural. Like intuitive, it is usually not defined. An interface feature is natural, in common parlance, if it operates in such a way that a human needs no instruction. This typically means that there is some common human activity that is similar to the way the feature works. However, it is difficult to pin down what is meant by similar. Similarities or analogies can occur in many ways. Certainly, that the cursor moves left when a mouse is pushed to the left and right when the mouse is pushed to the right is natural. Here, the term natural equates to very easily learned. Although it may be impossible to quantify naturalness, it is not too difficult to quantify the learning time.



A propos de la notion d’apprentissage



Douglas Engelbart in Thierry Bardini’s Bootstrapping (p. 28) When interactive computing in the early 1970s was starting to get popular, and they [researchers from the AI community] start writing proposals to NSF and to DARPA, they said well, what we assume is that the computer ought to adapt to the human […]  and not require the human to change or learn anything. And that was just so just soantithetical to me. It’s sort of like making everything to look like a clay tablet so you don’t have to learn to use paper.



Bill Buxton on the power law of practice Don’t waste people skills. They’re really expensive to acquire and we’re already too busy. (...) One of the key things is whenever possible to not force you to learn something new but to do the design in a way that exploits the skills you already have. (...) Now there are some places (...) where if the value is there, it’s worth learning something new.



Une interaction directe ?



If you are going to break something, including a tradition, the more you understand it, the better job you can do. W. Buxton, Sketching user experiences, 2007



Illustrations : R. Clayton Miller (http://10gui.com)



Manipulation directe



Direct manipulation: a step beyond programming languages (Shneiderman, 1983) ‣ représentation permanente des objets d'intérêt ‣ utilisation d'actions physiques plutôt que de commandes à la syntaxe complexe ‣ opérations rapides, incrémentales et réversibles dont les effets doivent être immédiatement visibles sur les objets



La manipulation directe est mise en oeuvre de manière indirecte depuis 30 ans L’utilisation du clavier et de la souris présente certains avantages ‣ confort, absence d’occultation ‣ séparation pointage/action (survol, tooltips, etc.) ‣ paramétrage de l’action par les boutons/touches ‣ précision et portée du geste ‣ latence imperceptible ‣ fonction de transfert ‣ retour tactile/haptique



Perspectives et questions liées à l’interaction gestuelle



Geste informatique



Geste informatique ‣ acquisition, description ‣ caractérisation (mise en évidence de traits dominants ou distinctifs) ‣ segmentation et interprétation (quelle commande, quels paramètres ?) ‣ exécution de la commande ‣ retour(s) d’information



Les descriptions actuelles vont sans doute encore évoluer (e.g. prise en compte de la pression, de l’orientation, identification de la main, de l’utilisateur) Les méthodes de caractérisation dans un contexte multi-contacts, multi-utilisateurs et multi-dispositifs sont en grande partie à inventer Les gestes existants sont simples, parce que les commandes associées le sont Les retours d’information sont souvent limités



Quelles interactions ?



Fonctions du geste (C. Cadoz, 1994) ‣ Sémiotique : communiquer de l’information ‣ Ergotique : créer et manipuler des artefacts par actions physiques ‣ Epistémique : acquérir de l’information, par exploration tactile ou haptique



Objectif : dépasser l’interaction triviale (e.g. photo shuffle) pour aller vers des gestes combinants les trois fonctions et associés à des commandes puissantes



BumpTop (2006)



SpaceClaim (2009)



WPF Con10uum (2009)



Quel vocabulaire, quel vocabulaire et quelles représentations ?



Windows Touch Gestures Overview



Quel vocabulaire, quel vocabulaire et quelles représentations ?



J. O. Wobbrock, M. Ringel Morris and A. D. Wilson. "User-defined gestures for surface computing". In Proceedings of ACM CHI'09, pages 1083–1092.



Quels retours d’information ?



O. Bau and W. Mackay. “OctoPocus: a dynamic guide for learning gesture-based command sets”. In Proceedings of ACM UIST'08, pages 37-46.



M. Biet et al.: Implementation of tactile feedback by modifying the perceived friction



e Piezo-Electric Motor(PEM). (right) The stais the surface to touch.



working conditions, the motor is supplied by phases at a resonant frequency around 40 se creates its own stationary wave around the two stationary waves, in quadrature, a traveling one thanks to a right position eramics and to their initial polarization. r application, we just supply one channel ing wave can only appear. In this way, the e dragged along the stator and furthermore e to feel the traveling wave coming up if t on the vibrating stator. Nevertheless, we can add a smooth feeling to the stator’s ying standing wave ultrasonic vibration.



127



M. Biet, F. Giraud and B. Lemaire-Semail. “Implementation of tactile feedback by modifying the perceived friction”. The European Physical Journal - Applied Physics, 43(1): 123-135, July 2008. Fig. 6. Mechanism of sliding.



Fig. 7. Approximate profile of a fingertip on the vibrating



Quelles méthodes, quels outils ?



C. Appert and M. Beaudouin-Lafon. “SwingStates: adding state machines to Java and the Swing toolkit”. Software Practice and Experience. 38(11):1149-1182, Septembre 2008.



Le multitouch ne change pas la difficulté de concevoir un système interactif adapté ou adaptable à ses utilisateurs et aux contextes d’usage En l’état actuel, il complexifie même le problème...



L’Interaction Homme-Machine (IHM)



La science de l’interaction ‣ pas la science des interfaces ‣ l’interaction en tant que phénomène socio-technique ‣ l’interaction en tant que phénomène co-adaptatif ‣ une approche pluridisciplinaire (e.g. psychologie, sociologie, design)



Objectifs généraux ‣ comprendre le phénomène : le décrire, l’expliquer, l’évaluer ‣ innover : proposer de nouvelles formes d’interaction ‣ guider : intégrer les connaissances et le savoir-faire dans des théories, méthodes et outils



Une communauté ‣ en France : l’AFIHM (Association Francophone d’Interaction Homme-Machine) ‣ dans le monde : ACM SIGCHI ‣ CHI (Atlanta, avril), IHM (Luxembourg, sept), UIST (New York, oct), ITS (Saarbrücken, nov)



Nicolas Roussel Equipe MINT, INRIA Lille - Nord Europe http://interaction.lille.inria.fr/~roussel/ mailto:[email protected]



Rendez-vous début juin, à Lille ?



Put-that-there (Bolt et al., 1979)



Videoplace (Krueger et al., 1983)



Multitouch tablet (Buxton et al., 1985)



Digital desk (Wellner, 1991)



Bricks (Fitzmaurice et al., 1991)



Augmented surfaces (Rekimoto & Saitoh, 1999)



DiamondTouch (Dietz & Leigh, 2001)



DiamondSpin (Shen et al., 2004)



DigiTable (Projet ANR-RNTL 2005)



ENSAM/CPI, ENST Bretagne & Thales, France Telecom R&D, Intuilab, LIG, LIMSI



BumpTop (Agarawala & Balakrishnan, 2006)



SwingStates (Appert & Beaudouin-Lafon, 2006)



Octopocus (Bau & Mackay, 2008)



SpaceClaim + multitouch (2009)



10/GUI & Con10uum (Miller, 2009)



WPF Con10uum (Dislaire, 2009)
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