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Interface homme-machine

Interface humain-machine

Interaction humain-machine

Interaction humaine médiatisée



1968 : S. Kubrick "2001 I'odysée de I'espace"



qfih m]v[ Accueil Association Manifestations Publications Subvention Adhésions Ressources Espacemerr

Association Francophone d'Interaction Homme-Machine

Présentation

L'Association Francophone de 'Interaction Homme-Machine (AFIHM) a pour but principal de promouvoir le savoir
et les connaissances du domaine de l'Interaction Homme-Machine et des divers domaines concourants au savoir
et aux connaissances facilitant la conception, la réalisation et |'évaluation des systémes interactifs actuels et
futurs.

L'Interaction Homme-Machine est la discipline qui se consacre a la conception, ['évaluation et la mise en ceuvre de
systémes informatiques interactifs pour ['usage humain ainsi qu'a l'étude des phénoménes majeurs qui les entourent
[Traduction de Hewett, T. et al., 1992 (chap. 2)].

L'AFIHM offre aux chercheurs et praticiens de I''lHM un lieu d'échange de savoirs sur leurs domaines
professionnels.

Liste de diffusion

L'association dispose d'une liste de diffusion modérée de toutes les personnes intéressées par ['IlHM (annonces
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pub : association mondiale ACM SIGCHI
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(re)lire Leroi-Gourhan

L’homme
et la matiere

André Leroi-Gourhan

Milieu
et technique

André Leroi-Gourhan
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Exercice :
nommer un logiciel sans I[HM



Exercice :
calculer la proportion d’heures de formation
a I'lHM par rapport au total d’une licence



Plan de l'exposé :

1. historique IHM £ WIMP
2. au-dela du WIMP
3. la captation

(pause ?)
4. I'immersion

5. 'augmentation
6. les objets malins



=
=
e
k-
e
=
=3

(1) Histor

3.

o
=

0

ENIAC - 1945



Le temps-réel : projet Whirlwind MIT, 1950




défense aérienne (SAGE)



1961 : Ivan Sutherland sur TX1 (MIT)






J.C.R. Licklider (1960)
“man-computer symbiosis”

“The hope is that, in not too many years, human
brains and computing machines will be coupled
together very tightly and that the resulting
partnership will think as no human brain has
ever thought and process data in a way not
approached by the information-handling
machines we know today.”



Le temps partagé (time sharing) :
MIT, 1959-64



D. Engelbart : "augmenting human intellect” (SRI, 1963)

"A Research Center for Augmenting Human Intellect," Douglas C. Engelbart, and William K. English, AFIPS Conference Proceedings of the
1968 Fall Joint Computer Conference, San Francisco, CA, December 1968, Vol. 33, pp. 395-410



Douglas Engelbart et sa souris de 1963 (Stanford), 40 ans apres
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70’s : XEROX PARC machine Alto : cut copy & paste
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e Ecran N&B 606 x 808 pixels (80 ppi)

e Clavier séparé, reconfigurable,

mesure de force et durée

e Souris 3 boutons

e 2 disques durs de 3 Mo pour le stockage local
e Ethernet

e Imprimante laser

mon portable



e "métaphore" du bureau (EE desktop)

: |
'fn rm - toto, txt |||

§

e le copier/coller ( == copy/paste)

e 'annulation ( k= undo)

=>"manipulation directe" (Schneidermann, 1983) :
des actions rapides, incrémentales, réversibles



- langage de programmation "objet"

- modele MVC

SMALLIALK-80

THE LANGUAGE AND TS MPLEMENIATION

Adele Godberg ond David Robson

(wikipedia)

/contréleur‘

vue <+ modele



Apple : Maclntosh (1/1984)
& File Edit Diew Special

Guided Tou
19 items 327K in disk T9K available

pty Folder  System AMETLER  DeskScrap

BIRG

Example  Mousing Around Finder

http://toastytech.com/guis/



NeXTSTEP (0.8 : 10/1988)

L ——
- P P St - A

T e it bt 04 8
N .

"W File Edit View JEE Special Help
Home

Hard Drive : .
FireWire Drive | ! s MiscSliderCeilh |

Favorites
Documents

John's Public Folder
QuickTime Movies

Save as: Autumn

Where: | Documents

E Save image preview




IHM vu du coté ordinateur...

O. Chapuis, R. Blanch, M. Beaudouin-Lafon
Fitts’ Law in the Wild: A Field Study of Aimed Movements
LRI tech. report 1480, dec. 2007



(2) Au-dela du WIMP



e les domaines d'applications de I'ordinateur ont
considérablement changé en un demi-siecle, pour
beaucoup grace a la "loi" de Moore

* mais c'est toujours pénible de donner des ordres
a un ordinateur : "gulf of execution” de D. Norman

commande

réponse

ordinateur
(machine)

utilisateur



La "loi" de Gordon Moore pour les circuits intégrés (1965)
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1 : A colt égal, croissance exponentielle de puissance
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2: a puissance égale, décroissance exponentielle du colit
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ler processeur dédié 3D pour PC (1995-97)



Etiquettes électroniques (e-ink)



Etape 1: lI'ordinateur personnel (et pour tous ?)

" STYLUS

http://en.wikipedia.org/wiki/
File:Dynabook.png

Le "dynabook" d'Alan Key (PARC, 1972)



(2010)



Etape 2 :
I'information
tout le temps

Ubiquitous
computing
M. Weiser
PARC, ca. 1990

(wikipedia)

39




40

Etape 3 : lI'information dans tout

Siftables (Merill, MIT, 2009)

PhotoCubes (S.H. Hsu, CNAM, 2010)



(3) La captation



ce qu'on capte pour I'|[HM :

- position
- mouvement, déplacement
- geste

- voix : parole, chant
- attitude
- regard

- physiologie (temperature, rythme cardiaque,
sudation ...)

- ondes cérébrales



Capter pourquoi ? boucle de rétro-action (feedback)




Youliy ™ Sebastian O.H. Madgwick

Click here to see version you&an build yourselfl &l

Sy r "2
4% V-‘_

IMU camera control / stabilisation
Tx g SebMadgwickResearch

Y 3

0—> L IEECULEE 1719 06 498

https://www.youtube.com/watch?v=7GVXqNLLH7Q



R. Bolt - "put that there" (MIT, 1980)



Souris a 3 DDL, Rodrigo Almeida, CNAM/CEDRIC

procontrol & promidi pour Processing, OSC, etc



En octobre avec les —progs:

captation video, opencv



C. Verplaetse IBM Systems Journal 35(3-4) 1996 !!

Inertial proprioceptive
devices: Self-motion-
sensing toys and tools

by C. Verplaetse

)
=
-
o~




La Wiimote de Nintendo (2006)

40 € wiimote + 20 €nunchuck
-accelerometre 3axes

-Camera IR + rec. Blobs

-HP, vibreur

-Plein de boutons + joysticks
-Bluetooth (et i2c avec le nunchuck)

Totalement « hacké »
=> WWW.Wiili.com



Utilisation de I'accéléromeétre

On pose la wiimote de maniere a avoir successivement les trois axes X Y Z a la verticale et on
-Y collecte les valeurs renvoyées.

\ Pitch
+7.:x1,yl,z1
| +Z X +Y :x2,y2,22
l ( ; ) l +X:x3,y3,23
+ X

d'ot les coordonnées du point origine:

) X0 = (x1 +x2)12
@ y0=(y1 +y3)2
Wii 0=(z2+73) /2
\
\ On obtient alors les coordonnées du vecteur force (exprimées en g) :

ay = (yraw - y0)/(y2-y0)
az = (zraw - 20)/(z1-20)

&4- Y
—1 ax = (xraw -x0)/(x3-x0)

http://www .wiili.org/index.php/Motion_analysis



Utilisation de I'accélérometre

DarwiinRemote File Edit Window Help

®
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Start| UGS Force Feedback| | IR Sensor 9 e

L oe
o
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Mouse Mode Off | 5 | |Find Wiimote

=====WiiRemote discovered. Opening connection, =====
| ===== Connected to WiiRemote =====



application a la mesure d'angles

vue de face: A
tangage (pitch)

ay
Z
G
az
vue de l'arriére
G roulis (roll

tg(pitch) = ay/az
ma (belle) lunette astronomique tg(rO”) = ax/az



Centrales inertielles : les 3 angles d’Euler

xXsense

Sparkfun



Centrale inertielle du smartphone




Kinect

camera RGB
projecteur IR

camera IR

www.ifixit.com

- annoncé par Microsoft 2010
- record de vente (10M en 2011)
- soft+puce de reconnaissance de forme : société PrimeSense (Israel)



Principe de la reconstruction 3D :
-le projecteur IR diffuse un semis de point sur les surfaces a analyser

-la caméra IR récupere l'image
-la position 3D est déduite en mixant 2 méthodes

(1) la dimension des points (2) la triangulation

Pas tout a fait aléatoire !

il y a 3 types de motifs, adaptés aux distances
=> bon topo en ligne: H. Wannous, Telecom Lille



Installation du wrapper Processing de OpenNI

simple-openni

; Project Home Downloads  Wiki Issues Source

Summary People

Project Information Introduction
Project feeds
This project is a simple OpenNI and NITE wrapper for Processing. Therefore not all functions of Oy
Code license a simple access to the functionality of this library.
GNU GPL v2
Labels News
Processing, Kinect,
OpenNI, NITE For a detailed list of changes see the Changelog
£2 Members e Version 1.96 . .
m...@paus.ch o Support for Win32/64, OSX32/64, Linux64
o |Installation is now much simpler
Featured * — OpenNI2 —
« Version 0.26
+ Downloads . o Added the autocalibration, now you can only enter the scene and get the skeleton data wil
glr:nole(l?oean-LQS.zm o Updated the examples to enable auto-calibration (User, User3d)
ow all »

o Unified the SimpleOpenNI distribution library, from now there is only one library distributior
this change because of the Processing 2.0 autoinstaller.

Links o SimpleOpenNI tries on windows/linux to find automatically the valid architecture(32bit/64b
External links OSX this works already through the universal libraries. SimpleOpenNI will print out which
OpenNI o Updated the wiki-install doc(thanks to Bradley Henke)

NITE
IAD Zhdk Older logs
Groups

http://code.google.com/p/simple-openni/



La carte de profondeur (depthmap et depthimage)

esssaiKinectl

import SimpleOpenNI.*;

SimpleOpenNI kinect;

void setup() {
size(640%2, 480); k.
kinect = new SimpleOpenNI(this);
kinect.enableDepth();
kinect.enableRGB();

B kinect.alternativeViewPointDepthToImage();

void draw() {

background(@,255,0);

kinect.update();

image(kinect.depthImage(), @, 0);

image(kinect.rgbImage(), 640, 0);




- séparation fond/humains
- identifications des humains

recoscene




Favrication d’un pointeur
avec le point le plus proche dans la depthmap comme pointeur

ex06_closest_pixel

G. Borensten "Making things see" O'Reilly



] void draw() {
Code du livre closestValue = 8000;
kinect.update();

// get the depth array from the kinect
import SimpleOpenNL.*; int[] depthValues = kinect.depthMap();

SimpleOpenNI kinect;
for(inty =0; y < 480; y++){
int closestValue; for(int x = 0; x < 640; x++){
int closestX; inti=x+y*640;
int currentDepthValue = depthValues]i];
if(currentDepthValue > 0 && currentDepthValue < closestValue){

closestValue = currentDepthValue;

int closestY;

void setup() {

size(640, 480); closestX = x;
kinect = new SimpleOpenNI(this); ~ closestY =y;
kinect.enableDepth(); }
} }
}

il faud //draw the depth image on the screen + le point le plus proche
Il Taudra image(kinect.depthimage(),0,0);

filtrer le point\ﬁll(255,0,0);
}

ellipse(closestX, closestY, 25, 25);



Reconstruction 3D basée sur la depthmap

demo "DepthMap3d" de SimpleOpenNI



N

-
00:32 00:02 * -
B i HD 2

ﬁ Body Dysmorphic Disorder

flight404

ﬂ:qht404 com/bloq/"p_472



monDepthMapBALL

realWorldPoint = realWorldMap[index];
(realwWorldPoint.z < 2000)

(O3
z(realWorldPoint.x,realWorldPoint
e (rgbImage. [inde
rgbImage. [index]);
e(20);

keyPressed()

context.sethirror(icontext.mirror());

enNI Version 1



void draw() {
// debut comme dans code depthmap3d

PVector[] realWorldMap = context.depthMapRealWorld();

// draw pointcloud®
for(int y=0;y < context.depthHeight();y+=steps) {

// ici variables globales comme dans for(int x=0;x < context.depthWidth();x+=steps) {
// le code de "depthmap3d" index = x +y * context.depthWidth();
if((depthMapl[index] >0)) { //draw the projected point
void setup(){ realWorldPoint = realWorldMap[index];
// ici debut comme dans code depthmap3d
sphereDetail(5); if (realWorldPoint.z < 2000) {  // pour avoir juste moi
} pushMatrix();

translate(realWorldPoint.x,realWorldPoint.y,realWorldPoint.z);
stroke(rgblmage.pixels[index]);
fill(rgblmage.pixels[index]);

sphere(20);
popMatrix();
}
}
}

}

// draw the kinect cam
// context.drawCamFrustum();

}



Suivi du corps : demo "User" de simpleNI

Java Examples

% @ net
» [ pdf
» [ serial
» [ video
¥ | Contributed Libraries
» [ ControlP5S
» [ $1 Unistroke Recognizer
» [ OpenCV for Processing
¥ [ SimpleOpenNI
» (] Extensions
¥ [ OpenNI
" AlternativeViewpoint3c
" Depthimage
" Depthinfrared
| DepthMap3d
" Hands
| Hands3d
7 MultiCam
_~ MultiCamHands
“ MultiCamUser
" RecorderPlay
jUser
" User3d

sketch_141210a | Processing 2.1

ocon
|
B

Run




onNewUser

I
startPoseDetection €——

v

onStartPose

request(alibrationSkeleton

v

onEndCalibration

SUCCess failure

startTrackingSkeleton

G. Borensten "Making things see" O'Reilly



Couplage Kinect - openCV

opencvonkinectiR

S

avec la depthmap

avec la camera IR



sur la kinect :

Make: Books

Making
Thll‘lgS See piesowry

A




Leap Motion

www.ifixit.com



N e

Application
de test

e i




installer |a librairie Processing

GitHub This repository . es Enterprise Blog m ]

voidplus / leap-motion-processing K Star 129 YF

Simple library to use the complete Leap Motion APl in Processing.

<> Code
72 commits 6 branches 1 contributor
Il Pull Requests
s branch: master v | |eap-motion-processing / + =
- Pulse
fixed getType() bug of fingers in gestures
L‘ voidplus authored Nov 27, 2014 latest commit 486b9f3fee [ ﬁl! Graphs
I download fixed getType() bug of fingers in gestures Nov 27, 2014
= HTTPS clone URL
examples added basic camera image api Oct 24, 2014
https://github.co
B8 library fixed getType() bug of fingers in gestures Nov 27, 2014
You can clone with HTT
B reference fixed getType() bug of fingers in gestures Nov 27, 2014 Subversion. @
B src/de/voidplus/leapmotion fixed getType() bug of fingers in gestures Nov 27, 2014 (4 Clone in L
B .gitignore fixed generated jar bug Jun 11, 2014 <> Downloa
B LICENSE.txt fixed generated jar bug, ty @rbnVnznz Jun 10, 2014
B README.md fixed getType() bug of fingers in gestures Nov 27, 2014

https://github.com/voidplus/leap-motion-processing



la demo "el basic"

el_basic | Processing 2.1

el_basic

import de.voidplus.leapmotion.+;
LeapMotion leap;
void setup(){

size(800, 500, P3D);

background(255);
noStroke(); fill(50);

leap = new LeapMotion(this);
void draw(){
background(255);

int fps = leap.getFrameRate();

/ HANDS
for(Hand hand : leap.getHands()){

hand.draw() ;
int hand_id = hand.getId();

PVector hand position = hand.getPosition():

el _basic




ET ENCORE : La reconnaissance de tracés simples

‘@00 $1 Recognizer "
| «|> | |£j | €9 depts.washington.edu ¢ |lecteur | 12'
eo [T] HE  webmail

CNAM/CEDRIC/MIM/IL] 1 $1 Recognizer [ - [‘-:‘

$1 Unistroke Recognizer

Jacob 0. Wobbrock, University of Washington rcontact] S
Andrew D. Wilson, Microsoft Research .

Yang Li, University of Washington® . X
Currently at Google
Download whos -3

$1 Recognizer: JavaScript, C# ge 2 oo’
Dynamic Time Warping: C# faan
Rubine Classifier: C#

Pseudocode: $1, Protractor

Unistroke gesture logs: xml

About

The $1 Unistroke Recognizer is a 2-D single-stroke recognizer designed for rapid prototyping of gesture-based
user interfaces. In machine learning terms, $1 is an instance-based nearest-neighbor classifier with a
Euclidean scoring function, i.e., a geometric template matcher. $1 is an extension of the proportional shape
matching approach used in SHARKZ, which itself is an adaptation of Tappert's elastic matching approach with
zero look-ahead. Despite its simplicity, $1 requires very few templates to perform well and is only about 100
lines of code, making it easy to deploy. An optional enhancement called Protractor improves $1's speed. The
SN Multistroke Recognizer extends $1 to gestures with multiple strokes. The SP Point-Cloud Recognizer is the
latest in the dollar family, performing unistroke and multistroke recognition without the combinatoric
overhead of SN. The $1 recognizer is distributed under the New BSD License agreement.

Demo

In the demo below, only one unistroke template is loaded for each of the 16 gesture types. You can add
additional unistrokes as you wish, and even define your own custom unistrokes.

1. 2. 3. 4.
Make strokes on this canvas. If @ misrecognition occurs, add the
misrecognized unistroke as an example of the intended gesture.
Result: pigtail (0.82).

triangle “x" rectangle circle



® O O Java Examples 1 el_basic | Processing 2.1

» [ Basics
» [ Topics
» [ Demos g el_basic
» (L1 Books import ¢
¥ Libraties . | Detected gesture: circle
> (G dxf String § 2 ~
> D minim PVector Position: 390 / 50
» [ net
» (3 pdf OneDol1l:
» [ serial ) |
> (l video vo’.c.I sei
¥ [ Contributed Libraries ;;zig
> ControlP5 {
v E $1 Unistroke Recognizer textr
i smooth
 e0_simple
‘: gestu[
. e2_several_callbacks posits
" e3_local_binding centr¢
" e4_more_gestures '
" eS_settings one =
> &3 OpenCV for Processing one. s¢

» [ SimpleOpenNI print]

|
|

Draw anticlockwise a circle or triangle.

Prendre le temps de I'évaluer !




COLLECTION SCIENCES COGNITIVES

Les interfaces
cerveau-ordinateur 1

mais apres ?

fondements et methodes

sous la direction de
Maureen Clerc, Laurent Bougrain
et Fabien Lotte

editiomns




(3) L'immersion

Occulus rift



Lascaux -15000



Le diorama de Daguerre (1822)

http://www.digischool.nl/ckv2/romantiek/romantiek/panorama/

Rue Léon Jouhaux (Xeme)




Multiplication des écrans

http://www.stocktradingtogo.com/2007/09/25/are-20-
monitors-enough-for-one-trader-you-decide/



Immersion dans les

[ 3 LOGIH + [SELECT ALL AR FR GEl

Democrats begin effort to
negatively define Chris Christie
before 2016 campaign
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Philippines
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données

S-Iran Thaw Grew From Years Of
ehind-the-Scenes Talks

Tajik leader wins
new term, faces
challenge to
ensure stability

Yasser Arafat 'may have
been poisoned with
polonium’

In Dallas, Obama urges
Medicaid expansion as
he scoops up cash

Shooting at Detroit
barbershop kills 3
Dolphins players defend
Incognito, question
Martin in bullying case

In the messaging
war on Obamacare,

toth sides get
personal

Tim Kennedy overcame
torn muscle,
overwhelming emation in
UFC Fight Night ..

Brad Stevens

Hampus Lindholrm:
Lindholm scores in
Baseball notes: David Ortiz  Dcks in
wins sixth Silver Slugger

Award
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Les expériences de J.C. Lee (HCIl, Carnegie Mellon Univ., 2008)

You )

Broadcast Yourself ™ Home Videos Channel:
" Videos %:"
Head Tracking for Desktop VR Displays using the WiiRemote

M e = o~

> | @ 0:06/4:46 «f| (=l

Rate: % % % % % 19,980 ratings Views: 5,349,510

<=11M en 2015



Reprise sur mur d'écrans (INRIA+CNAM, 2012)

e 8x4=32¢écrans LCD 30" => 5.5mx1.8m and 131 Mpix
e cluster de 16 macpro avec 16 x 2 nvidia 8800GT
¢ capture mouvements video IR VICON (e<1mm, 200 Hz)



Le stéréoscope

Brewster (18xx)
Wheatstone (1830)

5.8 - 38118,

Paris - Lez Arta ab M/ itars.

Société anonyme - Capital : 4.000.000 de francs

ﬂ Société des Etablissements GAUMONT

57-59, Rue Saint-Roch, Paris

Paris 1900, Grand Prix & Saint-Louis 1904, Membre du Jury H.C. @ Liége 1905, Grand Prix # Milan 1906.Grand Prix

Les Stéréodromes nouveaux Sté-
réoscopes classeurs pour la vision

—
e .

ul '(.'-(" _,( directe et les projections se font en
I pro)
é O | 45107, 6x13, 8 % X17
&
g , m’ Envoi de la Notice franco sur demande
‘E Développement et Tirage
‘E Format 8X16
» (Positifs sur verre 8% X17)
unité la douz.
Développement........ 230 3 »
45107 et 10 blocs classeurs. 300 »  Tirage sur papier...... >4 4 >»

6x13 et 10 blocs classeurs. 325 » Tir. s. verre non monté. » 90 9 »
8% x17 et 10 blocs classeurs. 425 » Tirage sur verre monté. 1 15 11 50

ouje||ou00 0d00S09uNS

Optique spéciale, la seule donnant la vue
des images avec la perspective, le relief et
la grandeur de la nature.

PRIX Format 6x13... 70 »

— 45x107.. 75 »
Vet 84 x17... 90 » I




Le "mexicain”

http://www .berezin.com/3d/holmes.htm (en kit 45€)



Google cardboard




Les anaglyphes H. VUIBERT

d'Almeida (1858)

Ducos du Hauron (1891) LES
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l. Sutherland (1968)



Ivan Sutherland - The ultimate display, 1965

The ultimate display would, of course, be a room within which the computer can control the
existence of matter. A chair displayed in such a room would be good enough to sit in. Handcuffs
displayed in such a room would be confining, and a bullet displayed in such a room would be
fatal. With appropriate programming such a display could literally be the Wonderland into
which Alice walked.

http://www.eng.utah.edu/~cs6360/Readings/UltimateDisplay.pdf



CAVE : Univ. lllinois Chicago (1992)

Cruz-Neira,C., Sandin, D .J., DeFanti, T.A., Kenyon, R.V., and Hart, J.C.
"The CAVE: Audio Visual Experience Automatic Virtual Environment,"
Communications of the ACM, Vol. 35, No. 6, June 1992, pp. 65-72.

http://www.evl.uic.edu/pape/CAVE/

http://www.mechdyne.com/
16 Mpix / mur !




La réalité virtuelle : Scott Fisher et al., Jaron Lanier (1985-7)

L
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Foruad  Back
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ce tre Log

http://itofisher.com/sfisher/

http://itofisher.com/sfisher/portfolio/files/viewlab.html
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gant de captation (éleve ingénieur cnam paris, 2010)

... a suivre (cours de J. Dupire)



paru en 2016

+ le traité de la RV
Fuchs et al.

Philippe Fuchs

Les casques de realité virtuelle
et de jeux vidéo
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(4) L'augmentation

V. Bush. "As we may think" 1945



réalité augmentée ?



AFOSR-3223

Susimary Report

RS — D. Engelbart (1962)

Prepared for

DIRECTOR OF INFORMATION SCIENCES
AIR FORCE OFFICE OF SCIENTIFIC RESEARCH
WASHINGTON 25, DC
CONTRACT AF 49{838)1024

By, D. C. Engelhart

Augmenting human
STANFORD RESEARCH INSTITUTE intellect (...)

MENLO PARK, CALIFORNIA

This is an initial summary report of a project taking a new and
systematic approach to improving the intellectual effectiveness of the
individual human being. A detailed conceptual framework explores the
nature of the system composed of the individual and the tools, concepts,
and methods that match his basic capabilities to his problems. One of
the tools that shows the greatest immediate promise is the computer,
when it can be harnessed for direct on-line assistance, integrated with

new concepts and methods.



Augment: Approach Technology Applications
Users Wear devices VR helmets Medicine
on the body Goggles Field service
Data gloves Presentations
Physical objects Imbed devices Intelligent bricks Education
within objects Sensors, receptors Office facilities
GPS, electronic paper Positioning
Environment Project images and  Video cameras, Scanners Office work
surrounding objects  record remotely Graphics tablets Film-making
and users Bar code readers Construction
Video Projectors Architecture

Figure 1: Examples of augmented reality approaches,

with relevant technologies and applications

W.E. Mackay. Augmented reality : Linking real and virtual
worlds. A new paradigm for interacting with computers.
Proc. ACM AVI'1998
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COMMUNICATIONS

: P. Wellner
Computer Augmented Environments:
Back to the Real World
s -
W. Mackay
et al.

July 1993
VOLUME 36, NUMBSER 7

DFTHEACHM

CACM July 1993




1997 : S. Feiner et al. : Columbia touring machine



ARToolkit
H. Kato + U. Washington + U. Canterbury, >1999



couplage restitution stéreo et captation des mouvements

utilisation d'AR toolkit pour la captation




Le stylo Anoto
et les cahiers
augmenteés
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writing on 4K tablet everything else is easy.
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2014 : Google Glass

SCIENCE:VIE

CULTURE D'ORGANES
ET MAINTENANT"
LE CERVEAU! @

+ Aura (Optivent)
+ SpaceGlasses (Meta)
+ Reconlet (Reconinstrument) /
+ Wrap 1200 DXAR (Vuzix) o suvonofience BN

N WNTEIXSTGl  CONGELATION

nov. 2013




Intel "RealSense » en 2014

intel' Menu -~ Chercheruncontenu | France (Frangais) @ Connexion

Utilisation des S

La technologie Intel® RealSense™ va boul

fagon dont vous communiquez avec Ve

avec le monde qui vous entoure. Comi

apportant des interactions plus immersive!
reconnaissance des gestes et le scan 3D ne s

qu'un début. La technologie Intel® RealSense™
permet de travailler et de jouer comme jamais, cz

les appareils peuvent vous voir, vous entendre et @
vous sentir. %

-
.
-l

A propos des cookies sur ce site:
Ce site utilise des cookies pour les fonctionnalités, les analyses d’audience et la publicité, comme décrit dans notre Avis sur les cookies et technologies

similaires. Pour savoir quels cookies nous utilisons et définir vos préférences, accédez a notre Outil de consentement sur les cookies. Autrement, si vous
acceptez notre utilisation des cookies, continuez d'utiliser notre site.

Intel® RealSense™ Nouveau seuil de
réalisme

http://www.intel.fr/content/www/fr/fr/architecture-and-technology/realsense-overview.html

Accepter les coi



en 2016 : les premiers produits

Right IR RGB Laser Left IR Motion module Platform Camera
imager Camera emitter imager fisheye camera

|
|




(intel)‘ Developer Zone

J

Android*

HOME LEARN GETADEVICE TOOLS >  WHAT'S NEW

Introducing Intel® RealSense™ Smartphone Developer Kit

By Miao W. (Intel), Added February 22, 2016 | Translate >

During CES 2016 in Las Vegas in January, Intel announced the Intel RealSense Smartphone Developer Kit
(SDK), an Android device with embedded Intel® RealSense™ Camera ZR300 and supports Google*
Project Tango* developer ecosystem. Currently the developer kit is open for reservation.

The Intel® RealSense™ Smartphone Developer Kit is powered by the Intel® Atom™ x7-Z8700 SoC
(formerly Cherry Trail), which features the 14nm Intel Architecture technology with 4 Cores / 4 Threads and
Gen 8 Intel® HD Graphics, and the industry-leading Intel® RealSense™ Camera ZR300. The Developer
Kit includes a 6" QHD (2560x1440) display. The device comes with 2GB of memory and 64GB of internal
storage. It includes an 8MP rear camera and a 2ZMP front-facing camera. Figure 1 and Figure 2 show the
front and back views of the Developer Kit, respectively.

Forum

Intel® H



@® Ta ngo APPS  DEVEL(

Lenovo Phab 2 Pro

The Lenovo Phab 2 Pro is the world's first Tango-

enabled smartphone.

LEARN MORE

http:// get.google.com/tango/



[Réalité augmentée] En réponse a Apple,
Google annonce ARCore et arréte Tango

JULIEN BERGOUNHOUX | REALITE AUGMENTEE, GOOGLE, SMARTPHONE |
PUBLIE LE 30 AOUT 2017 A 11H12

T Y I

[ VIDEO | A deux semaines de la sortie des premiéres applications en réalité
augmentée sur iPhone, Google annonce ARCore, un kit de développement logiciel pour
démocratiser la réalité augmentée sur Android. La plate-forme Tango, sur laquelle il travaillait
depuis 3 ans, est abandonnée au profit de cette nouvelle approche. Un changement de
stratégie brutal forcé par la perspective de millions d'iPhone compatibles avec ARKit, alors
que les ventes smartphones embarquant Tango ne se comptaient qu'en milliers.







(5) Les objets malins

Theremine (1917)



(existe encore : ex. de Moog)




"Physical computing" ?

Physical computing

From Wikipedia, the free encyclopedia

« Have questions?

Find out how to ask questions and get answers. *Jump t0: navigation, search

Physical computing, in the broadest sense, means building interactive physical systems by the use of
software and hardware that can sense and respond to the analog world. While this definition is broad
enough to encompass things such as smart automotive traffic control systems or factory automation
processes, it is not commonly used to describe them. In the broad sense, physical computing is a
creative framework for understanding human beings' relationship to the digital world. In practical use,
the term most often describes handmade art, design or DIY hobby projects that use sensors and
microcontrollers to translate analog input to a software system, and/or control electro-mechanical devices
such as motors, servos, lighting or other hardware.

INTRODUCTION
In the last decade, various movements embraced human-
, computer interface designs that include physical user
(Greenberg, UIST O1) interfaces augmented by computing power. These include
ubiquitous computing and calm technology [15], pervasive
computing [1], tangible user interfaces [7], information
appliances [12] and context-aware computing [3].

Researchers in these areas have demonstrated many simple
but exciting examples of physical user interfaces. Ishii and

Physical Computing is an approach to learning how humans communicate through computers that starts by considering how humans express themselves
physically. In this course, we take the human body as a given, and attempt to design computing applications within the limits of its expression.

(Interactive Telecom. Program ITP NYU)



Tangible Bits is our vision of Human Computer Interaction (HCI)

i which guides our research in the Tangible Media Group. People
Les Interfaces have developed sophisticated skills for sensing and manipulating
tan ibles our physical environments. However, most of these skills are not
g employed by traditional GUI (Graphical User Interface). Tangible

Bits seeks to build upon these skills by giving physical form to
digital information, seamlessly coupling the dual worlds of bits and
atoms.

Guided by the Tangible Bits vision, we are designing "tangible user
interfaces" which employ physical objects, surfaces, and spaces
as tangible embodiments of digital information. These include
foreground interactions with graspable objects and augmented
surfaces, exploiting the human senses of touch and kinesthesia.
We are also exploring background information displays which use
"ambient media" - ambient light, sound, airflow, and water
movement. Here, we seek to communicate digitally-mediated
senses of activity and presence at the periphery of human
awareness. The goal is to change
the "painted bits" of GUIs
(Graphical User Interfaces) to
“tangible bits," taking advantage
of the richness of multimodal
human senses and skills
developed through our lifetime of
interaction with the physical
world.

Per_ipherx

air:lent media

Tangible Bits full paper presented wing.' Hiroshi Ishii
at CHI 97

Prof. Hiroshi ISHII http://web.media.mit.edu/~ishii/



Ex. de projet de 1'équipe : super cilia skin



Les « phidgets » (S. Greenberg, C. Fitchett, U. Calgary, 2001)

End user

Physical interface Software interface

Physical designer Programmer

Primitive ActiveX
device components control

Microcontroller- Phidget-specific

based COM object

circuit board :
Phidget Manager
Communication layer

The Physical Device Computer software

Figure 5. Phidget Architecture

o Trontiy WA

bjcradle & phone ¢) missad calls aial

oy g

a) cradle

Figure 11: Phidget Eyes: closed. open & lit, fully open
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iRobot s L e s

Robots Owners Talk Service/Support International

"Ge

Home > Home Robots > Robots > About ConnectR Search Our Site | Search Site 20|

Choose your robot 2
Vacy:um C|gan'|::. About ConnectR
Floor Washing
Shop Sweeping
Pool Cleaning

Gutter Cleaning

g skyscout

i ® ™ N
Sign up here to receive iRobot® ConnectR ™ virual Visiting Robot
lar updates on iRobot
A onnsain. Stay close to those you love — no matter where you are!
Don't miss out on special moments at home even when you are away. The iRobot
ConnectR is a fun new way to see, talk to and interact with your loved ones, friends
and pets — when you can't be there in person. Combining the latestin Internet
communications and robot technology, ConnectR lets you virtually visit with loved
ones, relatives and pets anytime you wish — seeing, hearing and interacting with
them in their home as if you were there in person.

>

Participate in family moments even though you're working late

On a business trip? Read your kids a story and see their faces ight up
Join the fun from near or far

Throw a party from a thousand miles away

Tell Fido he's a "good boy™ even while you're on vacation




Le projet « siftables » (David Merril, MIT, 2007)

http://web.media.mit.edu/~dmerrill/siftables.html
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Sift
OS' ED Sifteo Cubes Intelligent Play  Games AboutUs Press Shop

Sifteo Cubes

award-winning interactive game system

"
"

B thougnt possible.” &&hgg‘::‘:: 0 aclever new way for childre)



projet "fat and furious" Master ENJMIN 2013



3D Robotics Sifteo Cubes Sifteo Support FAQ Contact

So long, thank you, we're still here

We'll cut to the chase: Sifteo has been acquired by 3D Robotics! We're

really excited about it; we will continue to support Sifteo Cubes and
Sifteo users; and we are so grateful to our customers and supporters
around the world. Thank you.

When we (Dave and Jeevan) started Sifteo in 2009, we knew we could
deliver magical versions of everyday objects - that we could use the
latest in computing and sensors to create new interactions that were
more natural, more human, and just better than what currently
existed.



HH## zooids



La carte ARDUINO

(Science et vie junior - février 2012)



« blink » : le Hello world de I'Arduino

®E)

Blink

int ledPin = 13;

id setup()
1

pinMode(ledPin, OUTPUT); /¢ sets the digital pin as outpu
¥

id IDUD{}

digitalWrite(ledPin, HIGH);
de Loy {1008 ;
digitalWrite(ledPin, LOW);
delay (1698 ;

b




Blink : le montage




Dialogue avec une application processing (liaison série) :
La demo "physical pixel" de exemples->communication

PhysicalPixel | Arduino 1.0 ® sketch_jan25a | Processing 1.5.1

PhysicalPixel
~ import processing.serial.*;
tup(d { g
initialize serial communication: ::':: :2:3’
2 TR A oat s
rial.begin{960@); r int boxSize = 28;
/ initialize the LED pin as an ouigmis lean mouseOverBox = false:
v : & M 7 sketch_jan25a e WeRDs
pinMode(ledPin, OUTPUT); . b
} ial port;
.
o d setup() {
void Loop() { ;g : : (208, 200);
1f the s incoming serial = width/2.8;
if (Serial.available() > 8) { Y = height/2.8;
'/ read the old byte in the g tlode (RADIUS);
incomingByte = Serial.read(); ! ) ) :
7 iF i B CEpital B ¢ 11 72 List all the available serial ports in the output pane.
s U SORLERE s ’ You will need to choose the port that the Arduino board is
1f (lncomlngByt ==' H ) { connected to from th list. The first port in the list is
digitalWrite(ledPin, HIGH); port #*8 and the third port in the list is port #2,
1 Sprint In{Serial. list());
/7 if it's an L (ASCII 76) turn off the LED: 4 ; ; s o § ) i
c o7 . R, Open the port that the Arduino board is connected to (in this cas™
o (mcom}ngByte 4 L ) { /{ Nake sure to open the port at the same speed Arduino is using I._,JEA
digitalWrite(ledPin, LOW); nonk s neu Sanialffhis Sanial listfi[Al qaaals X
1 b )] Jal»
A ~ aAv
1
¢ e o Ve
[5] "/dev/cu.Bluetooth-Modem"
[6] "/dev/tty.FireFly-DAGC-SPP"
[7] "/dev/cu.FireFly-DAGC-SPP"
Binary sketch size: 2226 bytes (of a 32256 byte maximum)

55

Arduino Uno on /dev/tty.usbmodem411

=> a suivre cours de J. Dupire



