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the U
niversity of Am

sterdam
 they conduct a study into 

com
puter-aided treatm

ent of social phobias and w
ith  

Erasm
us U

niversity Rotterdam
 they exam

ine such com
puter 

support in the treatm
ent of PTSD

. “Acceptance is crucial here: 
how

 do the patients experience it? W
hat factors play a role?”  

U
nderstanding this experience factor, involving aspects  

such as convenience, confidence and safety, tells the  
designers w

here they need to focus their efforts. Experim
ents 

are also being conducted in the faculty. These experim
ents 

serve as a prelim
inary trial to test w

hether the m
echanism

 
actually w

orks. “For exam
ple, w

e are currently studying 
holiday m

em
ories. Can a virtual agent, w

ith an ontology  
of events and a certain m

ethod of questioning, take the 
subject’s m

em
ories to a deeper level? If w

e can dem
onstrate 

that this is possible, then w
e w

ill be ready for the next step: 
using a virtual agent to question PTSD

 patients about traum
a-

tic m
em

ories as part of their treatm
ent.”

A
d

va
n

ta
ges

According to Brinkm
an, a virtual health agent has clear 

advantages. “Som
etim

es it is easier to talk to a m
achine than 

to a flesh-and-blood person. Consider as an exam
ple PTSD

 

patients w
ith a sexual abuse traum

a.” In addition, an agent 
alw

ays has tim
e. And if the patient does not understand  

the agent it can repeat the routine as often as required. 
“H

ealthcare w
orkers w

ould like to be able to do the sam
e, but 

it is sim
ply not alw

ays practically feasible. This is an im
por-

tant social challenge for the future.” People today grow
 older 

than they used to and often suffer several chronic illnesses. 
The changing dem

ography – reduction of the w
orking 

population and ageing - m
eans that there w

ill be less people 
to provide this care in the future w

hile m
ore people w

ill need 
it. “It w

ould be ideal if certain cases could be dealt w
ith by a 

com
puter, so that healthcare w

orkers w
ould have m

ore tim
e 

for those cases that require hum
an interaction.”  n

W
e all know

 about the benefi
ts of a healthy 

and relaxed lifestyle, but achieving this in  
practice often rem

ains a challenge. A
ccording  

to D
r W

illem
-P

aul B
rinkm

an of the Interactive 
Intelligence research group, intelligent system

s 
can provide a solution.

These so-called Behaviour Change Support System
s com

e  
in all shapes and sizes, such as m

obile apps that offer people 
coaching to overcom

e their sleeping disorders, or virtual 
reality system

s that allow
 sufferers of social phobias to 

practice w
ith virtual characters, for exam

ple to help them
  

get over their fear of giving presentations. These system
s  

can also be used to teach skills such as negotiating or m
aking 

decisions under pressure. D
uring the past fifteen years, the 

Interactive Intelligence research group has focussed their 
research on m

ental health.
M

ost people w
ill be fam

iliar w
ith the research into virtual 

reality therapy system
s. In a virtual environm

ent, patients are 
exposed to situations that are frightening for them

, and their 
fear decreases by virtue of habituation. In the early years the 
research focussed on the treatm

ent of fear of heights or 
flying, but in recent years it has been expanded to include the 
treatm

ent of social phobias and post-traum
atic stress disorder 

(PTSD
) am

ong w
ar veterans or people w

ho w
ere sexually 

abused in their youth.
Another m

eans of stim
ulating behavioural change involves 

using intelligent virtual health agents. These virtual coaches 
can provide inform

ation on a patient’s health and m
otivate 

them
 in the change process, but they can also help them

 to 
reflect on their goals and understand the progress they have 
m

ade. These agents are often given hum
an characteristics  

in order to trigger reactions sim
ilar to those produced by 

hum
an coaches.
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A key part of the research on system
s like these involves 

identifying and m
odelling adaptive m

echanism
s that can be 

translated into a com
puter system

. These system
s m

ust be 
able to observe the behaviour of the person; their perception, 
cognitions and em

otions. This can be done indirectly w
ith 

sensors, or directly by conducting a dialogue w
ith the user.  

In addition, the system
 m

ust be able to reason based on 
know

ledge, and user and progress m
odels.

Finally, the system
 m

ust also be able to respond, in order to 
steer the situation tow

ards the intended objective. O
ften, the 

w
ay to help the patient is through finding the right incentives 

or stim
uli to change their behaviour. Since everybody is a 

little different, it is im
portant to personalise such stim

uli.  
”You need to have a clear understanding of these people’s 
goals,” explains W

illem
-Paul Brinkm

an. “A system
 that 

understands w
hat kind of individual it is dealing w

ith can 
adapt its response to w

hat it observes.”

R
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t

Brinkm
an gives the negative feedback loop as an exam

ple  
of such a m

echanism
. H

e com
pares this m

echanism
 w

ith a 
room

 therm
ostat, w

hich is activated w
hen it gets cold and 

deactivated once the desired tem
perature has been reached. 

“The treatm
ent of a social phobia requires creating a certain 

fear level: if you are not afraid you w
ill not benefit from

  

the experience of fear and if you are too afraid then the 
treatm

ent w
ill not w

ork. O
ur system

 attem
pts to m

easure 
how

 afraid the patient is, for exam
ple by m

easuring their 
heart rate or by asking them

 questions using speech  
recognition softw

are. If the system
 detects that the patient  

is not afraid enough, it w
ill m

ake the virtual experience 
dialogues m

ore unnerving by asking m
ore challenging 

questions or responding m
ore negative to the patient’s 

answ
ers. The system

 w
ill continue to increase the pressure 

until it detects that the patient has reached the desired  
level of fear.”
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Testing the effectiveness and acceptance of the system

s is  
an im

portant part of the research. In order to ascertain 
w

hether the system
 has the desired effect, the TU

 D
elft 

researchers collaborate w
ith clinical partners. Together w

ith 

 
 Volgens dr.ir. W

illem
-Paul Brinkm

an (sectie Interactive Intelligence) kunnen intelligente system
en m

ensen 
helpen m

et gezond en ontspannen leven. Een kernvraag bij het onderzoek is het identificeren en m
odeleren 

van adaptieve m
echanism

en die vertaald kunnen w
orden in een com

putersysteem
. H

et is belangrijk dat het systeem
 

het gedrag van de m
ens, zijn beleving, cognities en em

oties kan w
aarnem

en. D
it kan indirect m

et sensors, of direct 
door in dialoog te gaan m

et de gebruiker. D
aarnaast m

oet het systeem
 kunnen redeneren op basis van kennis, en 

gebruikers- en voortgangsm
odellen.  n

Katja Wijnands

The Interactive Intelligence research group is organising 
the Fifteenth International Conference on Intelligent 
Virtual Agents (IVA 2015) in D

elft from
 26 to 28 August 

together w
ith the U

niversity of Tw
ente. iva2015.tudelft.nl
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W
illem

-Paul Brinkm
an (on the right): “O

ur system
 attem

pts to m
easure how

 afraid the patient is, 
for exam

ple by m
easuring their heart rate or by asking them

 questions using speech recognition softw
are.”


