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Social Robotics
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Associate editor of the
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HUMAN-TECHNOLOGY INTERACTION
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Research Group: Human Technology Interaction
Eindhoven University of Technology

PhD students:

* Sofia Fountoukidou: Personalization of Persuasivgeg
Technology

* Aimi Ghazali: Persuasive Social Robots
 Hanne Spelt: Psychophysiology and PT
e (Caixia Liu: Facial Expression ldentification




MAMEM: Multimedia Authoring and Management
using your Eyes and Mind (EU--H2020)

WWWw.mamem.eu
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MAMEM Visie

Patient & Clinician Academia & Research Industry & Society
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Integration

SensoMotonc Instruments

Spinal cord injury,

EEG and sensors trials & evaluation

optimization

Cnaim Sheg

@

Neuro-muscular
disorders, trials &
evaluation

EEG Analysis &
) interaction
Information

Technologies paradigms

Parkinson disease,

Eye-gaze analysis & trials & evaluation

novel interfaces
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MAMEM bouwen

— Technisch

— Gebruikers in beeld brengen
— Stimuleren tot gebruik

Veldtest 1: Gebruikers in het lab
MAMEM aanpassen

— Sociale inclusie

— Stimuleren tot sociale inclusie
Veldtest 2: Bij gebruikers thuis




Technische Universiteit 'o Q})
Eindhoven
University of Technology

MAMEM bouwen

— Technisch

— Gebruikers in beeld brengen
— Stimuleren tot gebruik

Veldtest 1: Gebruikers in het lab
MAMEM aanpassen

— Sociale inclusie

— Stimuleren tot sociale inclusie
Veldtest 2: Bij gebruikers thuis




@
Social Integration YM DA HELLAS

Technische Universiteit

TU e s

University of Technology

MUSCULAR DYSTROPHY ASSOCIATION
WP7: Mechanisms for monitoring social integration
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Devices for signal capturing & recording

Eye-tracking EEG recording @

* Heavy-weight (SMI REDn Scientific) * Heavy-weight (EBN Be Plus LTM EEG

/\
/ amplfien

Friovesas
| geesese:

* Light-weight (MyGaze Assistive-2 ~ * Light-weight (EPOC EEG headset)
eye tracker

.

Galvanic Ski B
alvanic Skin Heart Rate Shimmer3 GSR+ H
Response
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Software for connecting to Middleware
C/C++ interfaces for LabSteamingLayer built upon the SDKs of

each device

Eye tracker setup/calibration

Headset setup +

GSR sensor setup
Ohmeter check

(no calibration required)

¥ N

9

—
=
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System architecture & implementation

End-user applications e Abstract description

-Nav. & ctrl. through eyes and mind

r \ . . . .
Interaction SDK * Requirement for flexibility &
- Interface with WinAPI, XLIB, Cocoa 1l
- Alg. for translating signals to control eXte nsi bl I Ity
- ) .
Middleware * Serve as a middleware for novel

-signal acquisition - time stamping . .

| -signal de-noising - synchronization ) multi-modal interfaces
OPerating System Interaction SDK
>
Eye-tracker || EeG |[ @sr 5

* Four architectural layers

Middleware (LabStreaminglLayer)

+ Modules in each layer

J19AeT Bupjiomian-uonedddy
J9Aeq uoneoddy

* Input/output interfaces for each module

Time

suoljes||ddy
19smolg g

BEPIusLTM driver

* Relying on existing frameworks

Sensors Layer

18
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Translate eye-gaze signals into controls

eyeGUI

SVG Loader

* Adoptable layout defined by XML
files

XML Parser

Image
Loader

Visual elements for gaze-based
interaction

Renderer
C < XML * Ready-made interaction components
++ that can be easily re-used

<>

GazeTheWeb

* Browser-based framework offering all
typical operations through eyes

* Relies on the eyeGUI library

e Serve as container for many different
applications

19-06-18 19
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Translate EEG signals into controls

SSVEPs SMRs

* Reliable setup of EEG

Linear SVM 5.98 86.43 .
P— iy _— sensor infrastructure
s001 99.99 98.55 PWelch
MLR 6.05 87.86
5002 99.13 87.82 = e 2 * In-house experimental
Linear SVM 5.72 87.14
S003 47.82 34.78 RBF SVM 5.78 87.86 protoco Is
PYAR
MLR 5.6 88.57
S004 97.82 77.17
LDA 5.65 79.29 .
; * Replicate SoTA results
Linear SVM 5.86 89.29
S005 26.08 30.43
RBF SVM 5.86 90.71
DWT . .
5006 83.47 86.08 L 566 BE:37 * Focus in on-line and
LDA 5.66 87.86
5007 98.26 60 Linear SVM 6.99 83.57 low-cost BCls
RBF SVM 7.09 83.57
csp ErrP
S008 42.02 31.88 . - - S
l O
S009 99.99 99.99 —Error
_ g}|——Correct 5} — 5}
S p<10® S S
=) = =)
5010 96.52 92.17 < = Y
3o 30 3 o
S011 98.26 98.26 3 3 g
< 5t < 5} << 5t
19-06-18 200 0 200 400 600 800 1000 -200 O 200 400 600 800 1000  -200 O 200 400 600 800 100(

Time (ms) Time (ms) Time (ms)
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How to combine ET & EEG
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WikiegprA  Koblenz

LS From Wikipedia, the free encyclopedia

Manpage This articie is 300t the ety i Germany. For Omer uses, see Kodienz (GSamoiguaton).

Koblenz (German: Kodienz German pronunciaten: [ k0 biCrés] (a4 lsten), aiso
spetied Coblenz (Engish and pre-1926 German speling) or Coblence (French
Codience), is a German iy stuated on both banks of the Rhine at ks confluence
WD the Moselle, where the Deutsches Eck (German Corner) and ks monument

pepeds o (Emperor ViKam | on horsedack) are stuated

Faeraiion
S As Koblenz was one of the mitary posts estabished by Drusus about 8 6C. the
F - chty celedrated ks 2000th anniversary in 1992
Communty portal The name Koblenz originates from Latin (ad) confuentes, confiuence of *(at the)
P merging of rivers™. Subsequently & was Covelenz and Cobelenz. In the kxal
Contactpage

clalect the name is Kowelenz

Selection * Cope with the Midas Touch

ST Afe Mainz and Ludwigshaten am Rne, i the 1ed argestcy i Rnneland
Reland changes Palatinate. wih 3 population of ¢. 106,000 (2006). Koblenz Bes In the Rhineiand . .
En [ st roblem in eye-trackin
Permanent ink 1 History
Page intormaton 1.1 Ancient o3
Cite s page 1.3 Modem era.
interfaces using the Senso-
Create 2 book 21 Fotffied cities
Downioad as POF 2.2 Other sights oKotiens
Priotadle version 23 Electods palace

fiam | monument

Motoric-Rhythms (EEG)

ot
o ] T E—
:

'WIKIPEDIA Koblenz

e * Facilitate error-correction in

Featured conent

nom ancie |
onate o Wigedia | wih theffiosene Junere t |German Comer) ana rs[Ronumen
Mpeda sore | Emperor Wisiam Thn horseback) are situated.

As Koblenz wass one of the mitary posts estabished by wout 8 BC.
chy celebrated its 2000t anniversary in 1992

The name Kobienz originates trom{Latr](aq) confuentes “(atthe)
merging offivers] Subsequenty it was Covelenz and Cobelenz. In the local

e name is Kowelenz

nd| 1815 the third largest ciy in
[Faiatmate]wtn a population of ¢. 105,000 (2006). Kobienz hes in 1

eye-tracking intefaces by
performing undo using Error-
related potentials (EEG)

Reading ,

P
Fohed ces ]
ow Other sights | oKebiee
[Frsse e Electors pasce]
e Wiliam | menoment|
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e Literatuur, focus groups en vragenlijsten
* Qualitatieve and statistische analyses

* Users behoeftes en gewoontes

* Requirements op 5 dimensies

o R)

Technische Universiteit
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Wie zijn de gebruikers?

Example of req.

Personalization/
adaptation
Performance
Emotions/
Motivation
Interoperability

Usability

Physiology

19-06-18

personal variables, e.g., age,
individual work spaces

Unified required actions from
the system

Persuasive design (see WP5)

interfaces with other software
and hardware

ease of operation and user
experience

Specific to eye movements and
brain waves (i.e., re clinical
cohorts)

Compatible with different age or cognitive
profiles

Enable using a computer in a variety of
different body positions

Training phase should provide ‘fun’ for the
user

Should work with Microsoft windows

To distinguish between an intentional and
unintentional movement

Tremor generated artefacts (4-6 Hz) and
dyskinesia generated artefacts in PD patients
should be taken into account

23



Task 1: User Profil&ée &
Personas

» Spinal cord injury disorder

» Neuromuscular disorders

» Parkinson’s Disorder

19-06-18 24



Model users using Personas

Persona 1: Arie

Demographic
Name Arie Cohen
Gender Mals
Age as
Country of Origin Israsl
Marital status Marrnied
Children One

Occupation

Unemploysd

Educational

level 14 years

Main hobby

rReading

Medical information

Medical condition

Spinal cord injury

Level of Injury

Complete injury in the c& vertebra and loss of

mobility from the neck down

Secondsary conditions

Respiratory and breathing issues

Computer use information

Compuzter skills

Intermediate

Computer use frequency

Medium

Assistive device use

Typing stick

Frequent computer activities

Recreation, communication

Main computer difficultiss

Using two keys at the same times, zooming

Goals and attitudes

Technology attitude

Technophobs

Main computer contribution

potential

Employment

employment potential, communication

19-06-18
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TU/

Based on requirements

User needs and computer
habits

Medical condition and
psychological status

Make user profiles

Build personas for each cohort
* Demographic
* Medical info
* Computer user info
* @Goals & attitudes

MAMEM Review, Luxembourg, September 16th, 2016 25
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Usage scenarios

‘ Training tasks Sugge-sted task using MAMEM platform
Select: Click the left button * Basic taSkS
Click the right button

Activate: Double click the left button
Move the cursor around the edges of the

Cursor — basic

* Intended for training and
screen familiarizing with the

Zoom in / out system
Copy and move
Scroll bar- scroll down and up, change

pages Dictated task (communication) Suggested task using MAMEM platform
. , . Menu — ¢| Writing an e-mail Open an email client software, write and send

Windows' operations )
select “ci an email
Switchiny Photo editing Open arz image edlt[ng software, resize or re-

colour picture, save it

Openan Sharing information Post text and pictures in a social network, e.g.
Typing w Facebook

Keyboard operations Using fre| Searching the internet Use a search engine to find specific
action) information including navigating to the pages

and scrolling (e.g. getting to the bottom of the
information on a long page)

.. Instant messaging Use an Instant messaging app, e.g. The
* SOph Isti Cated taSkS Facebook’s Instant messaging app
Watching a movie online Search for a video on YouTube, and watch it
(e.g. ability to start and pause the video)
i Intended fOf' becoming more Managing music library Arrange several music files into a playlist
Writing fediting text Write a few sentences in word fcreate one

socially active

slide in PowerPoint

19-06-18 MAMEM Review, Luxembourg, September 16th, 2016 26
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MAMEM bouwen

— Technisch

— Gebruikers in beeld brengen
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Veldtest 1: Gebruikers in het lab
MAMEM aanpassen
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— Stimuleren tot sociale inclusie
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19-06-18

2. Keep using to

Increase social

training participation

engagement

WP5 - User modelling and interface design, Luxemburg, September 2016
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How to influence the acceptance and use of MAMEM
technology for the different target groups?

¥

MAMEM Review, Luxembourg, September 16th, 2016
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TU/
ersuasive Design

1. Conducting a needs
assessment

P

6. Evaluating the proposed
programme

F

A

N
5. Achieving programme
adoption, implementation
and maintenance

Technische Universiteit
Eindhoven
University of Technology

J\ * Intervention Mapping Framework

2. Developing programme
objective matrices

W - * Six stages

behavioural and

3. Selecting theory-based

intervention methods and

practical strategies for
environmental change

4. Producing programme
components and materials
for behavioural and
environmental change

V

Change objective
Determinant

Persuasive strategy

19-06-18

Change objective Determinant

Choose realistic goals Effort expectancy:
and appropriate tasks
Belief that goals
you choose are
do-able,
appropriate and
selected for you.

e Determines the interventions

Persuasive strategies
(examples)

Suggestion: let the system make
suggestions and let users make
choice guided by what the system
provides as good option

Tailoring: make sure that offered
options are relevant to the user
profile

MAMEM Review, Luxembourg, September 16th, 2016
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Games om te leren

Gaze The Web
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TU /e mas
b) Action card updates

* Remove any task explanations;
* Provide instructions in a meaningful way

reOedie e — UL
Mme S [Bbo| b hlermedite - of Soroll up
el e -/\A
1 EJ
A )
i & :
v te e
\(_
~ &
e s
S :’-_
b J 7 \ sed
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/oek de tovenaar

Fmd the wizard

He ] somewhere along the river

astasios Papazoglou - Challoas

Scroll up

the auto scrolling, and use the click emulation button to select the

Scroll through the level 1o find the wizard using the scroll overlays or
place where he is hiding!

e 4

= C

lick emulation

Scroll down »
‘ Auto scrolling

B.3 Level intro & tutorial
19-06-18 34




Technische Universiteit " \’)))
e Eindhoven
University of Technology

Zoek de tovenaar

WIZARDS TOWER
l | Select me using h

19-06-18 35
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Nog meer beinvloeding: Scores

S, you scored really great! You finished the level very effectively, gaining you the trophy!

SCORE

NEW
89428

RANKINGS - TOP 5
# Name

1 1234567

Overview

SC

98

95169
Q4747
9471
94107

C  Replay

Time

00:02
0008
0010
00:09
gomn

REWARDS

Lightning strikes onlly once

Rewards

§ The Flash!

19-06-18
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Platform Communlcatlon

/e —

GazeTheWeb

|
E

PD Dashboard

1

WZ

GTW Training

Social Tracker
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Veldtest 1: Gebruikers in het lab
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Alle deelnemers werden beter

Figure 8. Training tasks learning curve for all participants

Relative accuracy scores for all participants on the training tasks

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Accuracy
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Accuracy
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SCIl, PD, NMD werden beter

Figure 9. Training tasks learning curve for the disabled participants

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Relative accuracy scores for patients on the training tasks
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Able-bodied warden beter

Figure 10. Training tasks learning curve for the able-bodied participants

Relative accuracy scores for healthy participants on the
training tasks

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

19-06-18 WP5 - User modelling and interface design, Florence, June 2017 41
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In de games, maar ook in 4 web-taken

Figure 11. Dictated tasks learning curve for able-bodied (blue) and disabled (red) participants

100 ~
80 -
80 -
70
60 -
50 -
40 -

Accuracy rate (%)

30 - s PATIENTS
20 - — HEALTHY
10

0 . I
E-mail Photo edit Social media You tube

19-06-18 WP5 - User modelling and interface design, Florence, June 2017 42
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Steeds sneller typen

Figure 13. Typing speed learning curves for able-bodied (blue) and disabled (orange) participants

Ty g £peac In charschrssacond ove Tha deration of T eupaerment avarsged lor nearh@natient palcinatts

L

as

19-06-18 WP5 - User modelling and interface design, Florence, June 2017 43
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Usage in non-controlled environments

Laboratory
Environment

Heavy-weight
infrastructure

Training
processes

Home
Environment

Light-weight
infrastructure

Monitor on-
line activity

19-06-18 MAMEM Review, Luxembourg, September 16th, 2016 45
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Methodology synthesizing
digital indicators with social
inclusion areas

e Participation and social
capital

EDUCATION °

AND EMPLOYMENT Empowerment and well

being

Social Indicators: Prospects for learning and income

DIGITAL EDUCATION EMPLOYMENT

INCLUSION INDIC ATORS * Education and employment
Use of professional networks, resources
Use of online courses, software, aps

and tools

19-06-18 47



Tools for guantifying social integration

19-06-18
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Computer monitored activity pre and post MAMEM use

Questionnaire filled in by sample with disability
Questionnaire filled in by respective care takers
Questionnaire benchmarked against healthy sample

Audio diaries to captivate usage momentum and
insights about MAMEM optimization

48
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MAMEM Dashboard / Homepage

sushi

Basic:

0 [ ) Q 28 ® * Total score

- 39.2%

nt: @ © @ 40%  394%  38.1%

HELP PROFILE TRAINING
Adv: ‘ ' ‘ ‘ 27% Score summary

Contact us if you need help Edit your information Replay the training app to
score better Training summary

DETAILS

See how you can improve

How to get better

= Participation & Social @ Empowerment & Wellbeing ® Education & Employment
I I — I

~
] ® =] * L Q
Social media YouTube Entertainment E-learning Pro networks
— — — —
39.4% 43.4% 38.1% 38.1% 38.1%

- ) [ a Q

YouTube Health Job search

— — —
43.4% 38.1% 38.1%

LA

19-06-18 50
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Stimuleren in GazeTheWeb

DuckDuckGo

DuckDuckGo

DuckDuckGo

19-06-18 -
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DETAILS

See how you can improve
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Contact us if you need help

Basic categories

PROFILE

Edit your information
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TRAINING

Replay the training software to
score better
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—— Participation &
Social

Empowerment &

Wellbeing

—— Education &
Employment

o4

104 12/4 144 1674 184
114 1314 1504 1714 19/4




Technische Universiteit " \‘»)
Eindhoven
University of Technology

gasic O @ mda’
- m an ® < Total scor
359
" 43%  33%  29%
HELP PROFILE TRAINING
Adv 04% Score summary
Contact us if you need help Edit your information Replay the training software to o
score better Training summary

GRAPHS

See how well you perform over time

Basic categories All categories

— email
facebook
— twitter
— instagram
—— forum

\ (A — oo

Wl I\ TA\] o) \\ — news

\
Il

\

L
v

|
A

USSR
17 |

AL / AT AW\ —— entertainment

____———— — health

// . elearning

— linkedin
— job

6/4 a4 1004 124 144 184 1814
504 T4 o4 14 134 154 174 1004




AR

Technische Universiteit
Eindhoven
University of Technology

mda2
20 < TuvoAikn BaBpoloyia

: 0 s o
i P 18%
Evb 24% 31% 0%

BOHOEIA 2TOIXEIA EKIAIAEYXH
Mpo Zuvoyn BabuoAoyiac

AOKIAoTE va METUXETE . .
Zuvoywn exnaidevonc

Eneéepyacia MpoowiiKwy
KaAUTEpN BabuoAoyia

Emukowvwvrjote padi pag
oTolxeiwy

AETNTOMEPEIEZ

Agite nw¢ pnopsits va BeATIwOsitTs

MNMwc¢ va BeATiwOeiTe
31 Ekmnaidevon & Epyacia

o JUPPETOXN & KowvwvikotnTa @ Evbuvapwon & Evegia
| | |
* * Q

Y )
Ataokgbaon g-pdénon EnayysApatikd

Kolvwvika Aiktua YouTube
—
43% 41% 0%

A Q

Epyaciacg

0%

14%

= ]

YouTube
—
43%

—
0% 41% 0%

a




University of Technology

HORIMIFINL2 02 0 o Technische Universiteit '0 J)))
o Eindhoven

s @ mda2
o Q 2 @ * Tuvohikn BaBuoloyia
i 000 18%
Evd T 24% 31% 0%
BOHOEIA 2TOIXEIA EKIAIAEYZH
no @O0 @ 83% Sovown BaduoAoyiac
Emukowvwvrjote pagi pac Eneéepyacia mpoowmiKwy AOKIUAOTE va METUXETE . i
atoleiwv KaAUTEPN BadpoAoyia Zovoyn ekmaibevone

TPAOHMATA

Agite Tn BeATiwon oag ps TNV ndpodo Tov Xpovou

BaBuoAoyia

— Zuppetoxn &
Koivwvikotnta

Evduvapwon &

Evetia

—— Exkmaidevon &
Epyaoia

104 12/4 1404 16/4 1314
o4 114 134 1504 1714 10/4




HORMFM2020

2 -

BOHOEIA 2TOIXEIA EKIAIAEYZH

Emukowvwvrjote padi pag Eneéepyacia mpoowriKwy AOKIUAOTE va METUXETE

oTolxeiwv KaAUTEPN BabuoAoyia

OAEG OL KaTNyopieg

BaBuoAoyia

Technische Universiteit " 4)))
Eindhoven
University of Technology

8c O @ mda2
a5 ® * TuvoALkr BaBpoAoyia
000 18%
BE 24%  31% 0%
@000 83% Suvown BaduoAoyiac

Zuvoyn exnaidevonc

TPAOHMATA

Agite Tn BeATiwon oag ps tnv ndpodo Tou Xpovou

— emalil
facebook
— twitter

— instagram

—— forum
— youtube

— news

—— entertainment
— health

— elearning
— linkedin

— job




BOHOEIA 2TOIXEIA

Emukovwvnote pali pac Ene&epyacia mpoownmkwy
oTolxeiwv

AEMNMTOMEPEIEZ

AgiTe MW pnopeite va BeATIwOeiTs

NMwc va BeATiwOeite

an TUHPETOXN & KowvwvikotnTa

|
®
Kolvwvika Aiktuva
12%
= =

YouTube

—
45%

A

-

EKIAIAEYZH

AOKIAOTE va METUXETE
KaAutepn paduoAoyia

9

Technische Universiteit
Eindhoven
University of Technology

mdal0

ar @ * TuvoAlkn BaBpoloyia
28%
E6 29%  31%  26%

Mpo Zuvoyn BadpoAoyiac

Zuvoyn ekmnaibevanc

@ Evbuvdpwon & Evegia sl Eknaidevon & Epyacia
N |

]

YouTube

—
45%

A

* b Q

Atackééaon g-paenaon EnayysApatikd

39% 39% 40%

Q

Epyaociag

0%




Technische Universiteit '0 \QS)
Eindhoven
University of Technology

MAMEM Dashboard / Homepage

sushi

Basic:

0 [ ) Q 28 ® * Total score

- 39.2%

nt: @ © @ 40%  394%  38.1%

HELP PROFILE TRAINING
Adv: ‘ ' ‘ ‘ 27% Score summary

Contact us if you need help Edit your information Replay the training app to
score better Training summary

DETAILS

See how you can improve

How to get better

= Participation & Social @ Empowerment & Wellbeing ® Education & Employment
I I — I

~
] ® =] * L Q
Social media YouTube Entertainment E-learning Pro networks
— — — —
39.4% 43.4% 38.1% 38.1% 38.1%

- ) [ a Q

YouTube Health Job search

— — —
43.4% 38.1% 38.1%

LA

19-06-18 65



Technische Universiteit 'o Q})
Eindhoven
University of Technology

MAMEM bouwen

— Technisch

— Gebruikers in beeld brengen
— Stimuleren tot gebruik

Veldtest 1: Gebruikers in het lab
MAMEM aanpassen

— Sociale inclusie

— Stimuleren tot sociale inclusie
Veldtest 2: Bij gebruikers thuis
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Je computer besturen met je
ogen en je hersenen

Jaap Ham

MAMEM presentative — Duchenne , Luxembourg, September 16th, 2016
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