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Consortium

� Fraunhofer FIRST
� Ferrari, Maranello
� Philips, Eindhoven 
� University of Munich
� Liverpool John Moores University
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� Liverpool John Moores University
� University of Groningen 
� University of Pavia
� Institute Mihajlo Pupin



Objectives

1. Context-aware software infrastructure
2. Adaptive software components 
3. Pervasive adaptive emotional interaction
4. Pervasive adaptive cognitive interaction
5. Pervasive adaptive physical interaction
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6. Adaptive automotive demonstrator



Work Organization and Structure
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System Architecture
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WP1: Pervasive adaptive service oriented  
software architecture

WP1 creates a software framework for heterogeneous embedded 
devices that seamlessly interact with humans and local environment 
in a self-organized and context-aware manner:

� Interface to environment monitoring (context awareness)
� Interface to behavioural monitoring (personal awareness)
� Adaptive service organization
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� Adaptive service organization
� Continuous interaction with the ambient (application scenario)

Together with WP2 a service-oriented middleware will be created to 
support adaptive control of specific ambient (like driving a car, home 
ambient, etc)



WP2: Pervasive adaptive foundations, 
development and runtime

� WP2 adds another layer on top of WP1
� WP2 focuses on the application components in the pervasive-

adaptive system – in particular, on
– runtime adaptation
– runtime reflectivity

� WP2 will look at:
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� WP2 will look at:
– A solid formal background for pervasive-adaptive components
– Designs for software frameworks to run and manage 

pervasive-adaptive components
– Tools for developing, deploying, and managing pervasive-

adaptive components



WP3: Pervasive adaptive emotional experience

• facial expression detection (FED)
• skin conductance (SCR),

Specifically targets user emotional state and provides 
methods and techniques to sense, analyze and react 
according to the participating users’ mood detected by either 
physiological or behavioural expression. 
For the sensing elements various psychophysiological 
measurement techniques are used: 
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• skin conductance (SCR),
• general muscle tension (EMG)
• heart rate (HR)
• heart rate variability (HRV)



WP4: Pervasive adaptive cognitive experience 

Aims at capturing the cognitive response of the user to problem-
solving, planning, or managing task activity. Based on the measured 
level of mental effort that is required, the system can adapt to the 
cognitive experience of the users. 

This system works on the basis of a negative control loop, which 
avoids extremes of low mental effort (that risks task disengagement 
due to boredom) and high mental effort (that risks disengagement 
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due to boredom) and high mental effort (that risks disengagement 
due to distress).  

An engaging and sustainable level of mental effort is maintained by 
adapting task demand in a dynamic fashion that is tailored to unique 
combination of user skill level and objective task demand.  This 
application will function as a ‘cognitive closed-loop system.’



WP5: Pervasive adaptive physical experience

Aims at providing an optimal physiological environmental 
conditions to people in their daily environments, even during 
activities which foster deterioration in human performances. 
A number of physical factors (temperature, comfort, 
movements, etc) will be observed and taken into account for 
controlling the physical conditions in an adaptive manner 
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controlling the physical conditions in an adaptive manner 
(e.g. adaptive temperature control, adaptive seats).  



WP6: Pervasive adaptive demonstrator 

Focuses on the integration of the most relevant
methodologies and technologies developed with the previous
WPs in a more comprehensive user experience such as
driving road cars.

This work package gathers the whole consortium and
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This work package gathers the whole consortium and
evaluates the cross-experience feasibility and exploitability of
the achieved results to provide more pleasurable and safer
conditions to its end users.



Impact: Pervasive adaptation

� Adaptive software systems by providing the means for runtime adaptation of 
software systems,. The REFLECT approach is unique in that it deploys and mirrors 
major human experiences in pervasive adaptive software. 

� Adaptive emotional interaction specifically targets better understanding of 
emotional state of users. REFLECT will provide means and techniques to grasp the 
users’ emotional experience and modify system operation according to the users’ 
emotional state. 

� Adaptive cognitive interaction aims at better understanding of users’ knowledge 
and experience in a way that allow for system self-tuning (adaptation) according to 
the cognitive experience of users. 

� Adaptive physical interaction deals with constant monitoring of parameters of the 
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� Adaptive physical interaction deals with constant monitoring of parameters of the 
physical condition of the user and system adaptation according to the observed 
parameters. 

� Adaptive automotive demonstrator illustrates a seamless system adaptation to 
users’ emotional state, cognitive experience and physical condition. The REFLECT 
demonstrator will improve its performance without explicit user intervention and 
enhance comfort of its users by modifying its behaviour based on numerous artefacts 
obtained through seamless interaction with users and their specific surroundings.



Impact: Networked Society of Artefacts 

� The REFLECT software infrastructure will seamlessly communicate with 
users and their surroundings and therefore requires awareness of its 
context (which is described as a networked Society of artefacts).

� This concern will also be explored in each of three specific man-machine 
interface research domains of REFLECT, namely emotional, cognitive and 
physical interaction. In each of these areas, new results are expected that 
should further improve the possibilities of grasping these three basic human 
experiences.
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Motto

The best assistant is the one that you do not notice!
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