
Je	computer	besturen	met	je	
ogen	en	je	hersenen	

	
Jaap	Ham	

19-06-18	 1	MAMEM	presenta<ve	–	Duchenne	,	Luxembourg,	September	16th,	2016	



Introduc<ons	

•  Jaap	Ham	

•  j.r.c.ham@tue.nl	

•  Social	Psychology	
•  Persuasive	technology	
•  Social	Robo<cs	
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“You	should	not	have	another	drink!”	



Associate	editor	of	the	
Interna<onal	Journal	on	Social	Robo<cs	
	
	
	
Program	Chair	
Persuasive	2018,	April	18-19,	Waterloo,	Canada	
	



Jaap	Ham	
j.r.c.ham@tue.nl	
Research	Group:	Human	Technology	Interac<on	
Eindhoven	University	of	Technology	
	
PhD	students:	
•  Sofia	Fountoukidou:	Personaliza<on	of	Persuasive	
Technology	

•  Aimi	Ghazali:	Persuasive	Social	Robots	
•  Hanne	Spelt:	Psychophysiology	and	PT	
•  Caixia	Liu:	Facial	Expression	Iden<fica<on	
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MAMEM:	Mul<media	Authoring	and	Management	
using	your	Eyes	and	Mind	(EU--H2020)				
	
www.mamem.eu	
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	Consor<um	

Eye-tracking	&	
Integra<on	

EEG	and	sensors	
op<miza<on	

EEG	Analysis	&	
interac<on	
paradigms	

Eye-gaze	analysis	&	
novel	interfaces	
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Psychology	&	
persuasive	design	

Spinal	cord	injury,	
trials	&	evalua<on	

Neuro-muscular	
disorders,	trials	&	

evalua<on	

Parkinson	disease,	
trials	&	evalua<on	



Van	Eindhoven	tot	Tel	Aviv	
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•  MAMEM	bouwen	
–  Technisch	
–  Gebruikers	in	beeld	brengen	
–  S<muleren	tot	gebruik	

•  Veldtest	1:	Gebruikers	in	het	lab	
•  MAMEM	aanpassen	

–  Sociale	inclusie	
–  S<muleren	tot	sociale	inclusie	

•  Veldtest	2:	Bij	gebruikers	thuis	
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GazeTheWeb	browser	
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Devices	for	signal	capturing	&	recording	
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Eye-tracking	
•  Heavy-weight	(SMI	REDn	Scien<fic)		
	

•  Light-weight	(MyGaze	Assis<ve-2	
eye	tracker	

EEG	recording	
•  Heavy-weight	(EBN	Be	Plus	LTM	EEG	

amplifier)	

	
	
•  Light-weight	(EPOC	EEG	headset)	
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Galvanic	Skin	
Response	

Heart	Rate	 Shimmer3	GSR+	
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WP2	



•  C/C++	interfaces	for	LabSteamingLayer	built	upon	the	SDKs	of	
each	device	
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Eye	tracker	setup/calibra<on	 GSR	sensor	setup	
(no	calibra<on	required)	

Headset	setup	+		
Ohmeter	check	

Somware	for	connec<ng	to	Middleware	

WP2	



System	architecture	&	implementa<on	
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•  Abstract	descrip<on	

•  Requirement	for	flexibility	&	
extensibility	

•  Serve	as	a	middleware	for	novel	
mul<-modal	interfaces		

•  Four	architectural	layers	

•  Modules	in	each	layer	

•  Input/output	interfaces	for	each	module	

•  Relying	on	exis<ng	frameworks	

WP4	



Translate	eye-gaze	signals	into	controls	
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eyeGUI	

GazeTheWeb	

•  Adoptable	layout	defined	by	XML	
files	

•  Visual	elements	for	gaze-based	
interac<on	

•  Ready-made	interac<on	components	
that	can	be	easily	re-used	

•  Browser-based	framework	offering	all	
typical	opera<ons	through	eyes	

•  Relies	on	the	eyeGUI	library	

•  Serve	as	container	for	many	different	
applica<ons	

WP3	



Translate	EEG	signals	into	controls	
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Features	 Classifier	 Time	(s)	 Accuracy	(%)	

PWelch	

Linear	SVM	 5.98	 86.43	

RBF	SVM	 5.95	 87.14	

MLR	 6.05	 87.86	

LDA	 5.78	 70.71	

PYAR	

Linear	SVM	 5.72	 87.14	

RBF	SVM	 5.78	 87.86	

MLR	 5.6	 88.57	

LDA	 5.65	 79.29	

DWT	

Linear	SVM	 5.86	 89.29	

RBF	SVM	 5.86	 90.71	

MLR	 5.66	 88.57	

LDA	 5.66	 87.86	

CSP	

Linear	SVM	 6.99	 83.57	

RBF	SVM	 7.09	 83.57	

MLR	 5.69	 85	

LDA	 5.81	 85.71	

CSP	with	FB	

Linear	SVM	 5.63	 84.29	

RBF	SVM	 7.08	 84.29	

MLR	 5.69	 85.71	

LDA	 6.36	 89.29	

Subject	ID	 Op]mal	 Default	

S001	 99.99	 98.55	

S002	 99.13	 87.82	

S003	 47.82	 34.78	

S004	 97.82	 77.17	

S005	 26.08	 30.43	

S006	 83.47	 86.08	

S007	 98.26	 60	

S008	 42.02	 31.88	

S009	 99.99	 99.99	

S010	 96.52	 92.17	

S011	 98.26	 98.26	

Mean	Acc.	 80.85	 72.47	

SSVEPs	 SMRs	

ErrPs	

•  Reliable	setup	of	EEG	
sensor	infrastructure	

•  In-house	experimental	
protocols	

•  Replicate	SoTA	results	

•  Focus	in	on-line	and	
low-cost	BCIs	

WP3	



How	to	combine	ET	&	EEG	
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•  Cope	with	the	Midas	Touch	
problem	in	eye-tracking	
interfaces	using	the	Senso-
Motoric-Rhythms	(EEG)	

•  Facilitate	error-correc<on	in	
eye-tracking	intefaces	by	
performing	undo	using	Error-
related	poten<als	(EEG)	

WP3	
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•  MAMEM	aanpassen	

–  Sociale	inclusie	
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Wie	zijn	de	gebruikers?	
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Example	of	req.Descrip]onRelevant	Dimension

Compa<ble	with	different	age		or	cogni<ve	
profiles	

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

Personaliza<on/	
adapta<on		

Enable	using	a	computer	in	a	variety	of	
different	body	posi<ons

Unified	required	ac<ons	from	
the	system

Performance

Training	phase	should	provide	‘fun’	for	the	
user

Persuasive	design	(see	WP5)	Emo<ons/	
Mo<va<on

Should	work	with	Microsom	windowsinterfaces	with	other	somware	
and	hardware

Interoperability	

To	dis<nguish	between	an	inten<onal	and	
uninten<onal	movement

ease	of	opera<on	and	user	
experience		

Usability	

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

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

Physiology

•  Literatuur,	focus	groups	en	vragenlijsten	
•  Qualita<eve	and	sta<s<sche	analyses	
•  Users	behoemes	en	gewoontes	
•  Requirements	op	5	dimensies	

WP6	



Task 1: User Profiles & 
Personas 

Ø Spinal cord injury disorder 
Ø Neuromuscular disorders  
Ø Parkinson’s Disorder 
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Model	users	using	Personas	
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•  Based	on	requirements	

•  User	needs	and	computer	
habits	

•  Medical	condi<on	and	
psychological	status	

•  Make	user	profiles	
	
•  Build	personas	for	each	cohort	

•  Demographic	
•  Medical	info	
•  Computer	user	info	
•  Goals	&	avtudes	

WP5	



Usage	scenarios	
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•  Basic	tasks	

•  Intended	for	training	and	
familiarizing	with	the	
system	

•  Sophis<cated	tasks	

•  Intended	for	becoming	more	
socially	ac<ve	

WP6	
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Stimuleren 
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1. User 
acceptance and 

training 
engagement  

2. Keep using to 
increase social 

participation 



How	to	influence	the	acceptance	and	use	of	MAMEM	
technology	for	the	different	target	groups?	
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Persuasive	Design	
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•  Interven<on	Mapping	Framework	

•  Six	stages	

•  Determines	the	interven<ons	

WP5	

•  Change	objec<ve	

•  Determinant	

•  Persuasive	strategy	

Change	objec]ve	
	

Determinant		 Persuasive	strategies		
(examples)	

Choose	realis<c	goals	
and	appropriate	tasks	

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

Sugges]on:	let	the	system	make	
sugges<ons	and	let	users	make	
choice	guided	by	what	the	system	
provides	as	good	op<on	
	
Tailoring:	make	sure	that	offered	
op<ons	are	relevant	to	the	user	
profile		
	



Games	om	te	leren	
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Games	bedenken	
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b)	Ac<on	card	updates		

•  Remove	any	task	explana<ons;	
•  Provide	instruc<ons	in	a	meaningful	way	
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Zoek	de	tovenaar	
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Zoek	de	tovenaar	
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Nog	meer	beinvloeding:	Scores	
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Playorm	Communica<on	
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Alle	deelnemers	werden	beter	
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SCI,	PD,	NMD	werden	beter	
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Able-bodied	warden	beter	
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In	de	games,	maar	ook	in	4	web-taken	
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Steeds	sneller	typen	
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Usage	in	non-controlled	environments	

Laboratory	
Environment	

Heavy-weight	
infrastructure	

Training	
processes	

Phase	
I	 Home	

Environment	

Light-weight	
infrastructure	

Monitor	on-
line	ac<vity	

Phase	
II	
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Sociale	inclusie	
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•  Methodology	synthesizing	
digital	indicators	with	social	
inclusion	areas	

	
	
•  Par<cipa<on	and	social	

capital	

•  Empowerment	and	well	
being	

•  Educa<on	and	employment	

WP7	
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Computer	monitored	ac<vity	pre	and	post	MAMEM	use	
	
	
	
Ques<onnaire	filled	in	by	sample	with	disability	
Ques<onnaire	filled	in	by	respec<ve	care	takers	
Ques<onnaire	benchmarked	against	healthy	sample	
	
	
	
Audio	diaries	to	cap<vate	usage	momentum	and		
insights	about	MAMEM	op<miza<on	
	
	
	

Tools	for	quan<fying	social	integra<on	
WP7	
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MAMEM	Dashboard	/	Homepage	

19-06-18	 50	



S<muleren	in	GazeTheWeb	
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MAMEM	Dashboard	/	Homepage	
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