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Dual Eye Tracking
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Gaze recurrence predicts team performance
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Gaze distance predicts misunderstandings
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Gazes during the first minute predicts
knowldege level (HMM=>» 96% accuracy)

36_A& T---TTTT--TTTTTTTITYYYIICC-CCTISSS0000000000000000000MMMM)00000YEREE -~ ~KRE - - - - - mmmmo =
16_A -—--PPP---¥---YI-I-————--—-—- IRRRRPPPPYY —— === ===~ PPPEEEEEIIIEECCCCYYYL-——————————=——=———————~.
BB mmmmm e e e e
LB A === mmm e m e e e e e
D B mmm e m e e
13_A --EEYYYYYY¥LLYYYY === ————— YRRRRDDDDD -~ = === === == == == == == RRRRRLLYYYYYY¥LLYYLL -~ - === === —mmm -
26_B RR--RRR------—-—-moe—mmmmmm RRRRR-———-——————— -~ RR----R-------=- DDT---TTTTPPPPPDDFFFFF - - ————————~-
2O B mmm e e e
54_A ====DDYYDDDDDDD === === == === == o m mm e e e e LLLLLWWYY- - -¥Y¥YWWRRRR - - - - - AT LL L LERTMM]
BO_B —— =YY Y Y Y Y Y Y = === mmmm e e e e e e e e e TETTVYYYY - XYYV

37_B QQQQLLLLLLESSSSSSSS-————----- SESSSSYYSEE - mmmmmm e mmmm e RRRRDD----DLLLLLL========= =z~ (35?‘;
38_B PS--SSSYYYYYY-PPSS---YYPPRROQRRRRR - - ————————————- RR----FF------ FYYQQ——— —at - S Rrrorer

14_EB ME--RERERRREE¥YYHHWEEREREEMHNHN--HRERRR---

12_& - RRRRRRRRERK -~ FRRRREFYYYYY VYR CVYCCCCCOVVRRICCCRRRRERRCCC RRDDI
L] A == mm e e e e e e
20_4 - CRRRRR-CCRRR-—— - HHHHERRRREEERRRI (¥ P PY¥CCCCI PP PPP--mmmmmmmmmmmmmmm oo PPPPYYY]
14_A FEEEEYYYYYYYY Y¥YY¥PPP-—————- PYYYYYYYYMM-—————————- MMMMCCCM - MY YEEEEYYY -~~~ ——— -
29 B - RRRRRRPEE BRRPPYLLEEG - === == == mm e o o e e e e e e e e
49 A - CVYYYYYYYYY CYYYYYYYYY EEEEECCCCCT Vel - I IYY Yy Y Yy YN VYN D DD - - - - — - -
27_A CORPRYYYYYYO(O o EEXYPIYYYY VY UMME R R NEMMNERE - - EPPREEEEWW - - - - === —— -
18_B ----GGGGGEEC0EGEGCCOCCCCRGEEEETTTTIISEEET ICCCCEEECCCCaEN -~ ———————~ NEMN GG EMMMMD D DMMME S S S CC CSSRREEE Yy
15_A ==--PPPOOGEAA -~ === === == o m o e e T AARA ~—mmmmmm e t
54_B TTRR¥YYYY¥LOQQ)-——--—————-—-—-- QOPQOOYY - ———-—- TTTEEGGYYPP--———-———-- RRPPPccc——ccccyycc§§‘—efast}355

LO_A === === e e m e e e e e e e e e e e AR P
17 8 YY¥Y¥YOOo-—— RRYYYYYHHHEEEE -~ EEEECCOCT - - 0 —I§§Cﬁ31[ ———————————————— ITIH---

Yan Liu, Pei-Yun Hsueh, Jennifer Lai (IBM Watson Labs)

Mirweis Sangin,

Marc-Antoine Nussli,

Patrick Jermann



08 . T T

—— Listener

———Speaker

0.7

o O o
IS o o

Gazes ratio on referenced concept

o
w

0.2

| ! |
-10 -8 -6 -4 -2 -070 12 2 -+ 6 8
Lag with word onset [s]

Average gaze ratio on referred concept for
different time-spans from the verbal reference
onset for manually detected verbal references

Mirweis Sangin, Marc-Antoine Nussli, Patrick Jermann
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REGARD (REmote Gaze-Aware Reference

Detector)

Gaussian distributions of

probabilistic optimization

Speaker's fixations ——p
Listener's fixations ——p n Ia Ii
Time-stamped dialogue —»
Optimal Reference Optimal
Speaker's Onset Listener's
Span Time-stamp Span

Mirweis Sangin, Marc-Antoine Nussli, Patrick Jermann



REGARD (REmote Gaze-Aware Reference Detector)

potentiel

I o™ | potentiel
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au repos posséde

John says “difficult” John says ‘“neurone”

\ Classified as Classified as Cnncepl’ Totals
Common-words words
Correct Incorrect
matches matches
Actual Common- 112 121 Kappa =0.71
words
Actual Concept- 14 61
words
Totals 126 56 182

Mirweis Sangin, Marc-Antoine Nussli, Patrick Jermann
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T-Test: t=2.176, p = 0.036

Khaled Bachour, Frédéric Kaplan, Jean-Baptiste Haué, Quentin Bonnard, Wolfgang Hokenmaier



NOot smart

(Mirroring < Predicting)
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Low resolution



User’s perspective

(Before) Ethnography\

(Early) Prototyping | |
(Later) Usabrlity

(After) Experiments
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TinkerTable

Guillaume Zufferey, Patrick Jermann
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Learning gain

condition

tangible touch

score

F(1,37) = 6.68, p < .05

BeietrandeBehnedter, Aurelien Lucchi



Type d'engin

Contrepoids
Mat retractable

Préparateur de
commande

Mat rétractable
latéral

Engins de manutention

“ But: Comprendre impact du choix de l'engin de manutention
sur la capacité de stoc kage et le temps de travail

Référence: Classeur Stockage (1.1.7)

Nombre de palettes a sortir du stock

Simulation

Vitesse

Start

100
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surfaces de stockage

1)

2)

3)

—

Le stockage

Implantez I'entrepdt dont
le plan est dessiné sur la

figure ci-contre.

Reportez les valeurs des
surfaces de stockage

dans les cases prévues de la
feuille de travail ci-contre.

Que pensez-vous du degré
d'utilisation de cet entrepdt?

Comment pourriez-vous
laugmenter? Pourquoi est-ce

important?

Simulez 30 minutes de travail
avec 1 gerbeur, et reportez
les valeurs dans les cases prévues

ci-contre.

Combien faudrait-il de gerbeurs

Surf. brute

Surf, brute
de stockage

Surf. nette
de stockage

Degré
d'utilisation

Type

O

pour sortir 100 palettesen 1 heure? | ceeur

A votre avis, quel est le type de
chariot le plus efficace dans

cet entrepot?

O

O

Chariots élévateurs

Mat rétract.

Contrepoids

Entrepot

Bureau

Fear |
rechnigue]

Arrvages

Surfaces de stockage

= largeur x hauteur

= Surf. brute - locaux annexes

Surf.brute _ Aliées de
destockage  circulation

Nombre , Surf.d'une

détagéres étagére

Surf. nette de stockage

Surf. brute de stockage

Exploitation

Heure :

Nombre

Article 1:

Article 2:

Article 3:

Palettes sorties

Temps moyen par palettes (sec.):

Par jour:
Article 1:
Article 2 :

Article 3:
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The Approach

e Not e-learning but augmented teamspaces
«“Modest”’= not smart, light, semi-ambient,
e Physical, not virtual

e User-oriented = less bla-bla, more data

Pierre Dillenbourg, EPFL
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Rolex Learning Center (EPFL), Architects: SAANA
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Goal In IM2/Phase 111

bits of IM2 = augment social spaces

(1 PhD student)
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