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The objective of the recently started EU project INTERACTION is to develop an unobtrusive and
modular system for monitoring the quality of daily-life activities of stroke subjects involving the upper
and lower limbs.
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1. INTRODUCTION

Persons who suffered a stroke are trained to improve adequate control over their movements with the objective
to optimize their daily-life functional performance. Critical is how good they are able to interact physically with
the daily-life environment, including handling objects, controlling body balance during functional ambulation
and while interacting with the environment.

Continuous daily-life monitoring of the functional activities of stroke survivors, in their physical interaction
with the environment, is essential for optimal guidance of rehabilitation therapy by medical professionals and
coaching of the patient. Such information cannot be obtained with present monitoring systems.

It is the objective of the INTERACTION project to develop and validate an unobtrusive and modular system
that enables monitoring the quality of daily-life activities and physical interactions with the environment
(Fig. 1). Data can be used to guide specific training interventions to regain upper and lower limb motor
function after stroke.

£

Figure 1. The INTERACTION concept: monitoring the quality of daily-life physical interaction with the
environment for control of body balance and upper-extremity function during daily life. The interaction quality
is derived from muscle activation (EMG), and movement and interaction force sensed at the interface with the
environment.
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2. METHODS
In order to realise the INTERACTION concept, the following methods are used:

o Instrumented textiles (shoes, trousers, shirt and gloves) with integrated textile-based and
micromechanical sensors, to unobtrusively sense muscle activation (EMQG), interaction forces and body
movements

e Methods for qualitative and quantitative assessment of the dynamic interaction of a person with the
environment, identifying activity tasks during daily-life and evaluating the quality of performance of
these tasks, applying task-dependent performance criteria

e Telesupervision and intelligent on-body feedback, well integrated in clinical training concepts

The INTERACTION system will be evaluated in an experimental clinical setting, simulating daily-life

conditions and demonstrated under daily-life conditions in stroke survivors.

3. PASTRESULTS
The project builds on the results of former research [1]:
e Instrumented textiles developed at the University of Pisa [2,5] (Fig. 2)

e  Method to assess human body balance using instrumented shoes, measuring foot movement and ground
reaction forces [3] (Fig. 3)

e  Method to assess power exchange with the environment from inertial movement sensing and interaction
forces [4]

(a) (b)
Figure 2. Fabric-based human motion monitoring devices using screen printed piezoresistive rubber sensors
and sensor track (black stripes in the garments), developed by the University of Pisa and Smartex [5]: a) upper-
limb monitoring device developed for post stroke telerehabilitation. b) instrumented glove. ¢) fabric-based
motion classification garments for monitoring leg kinematics.

(b)

Figure 3. Assessment of human balance performance by estimating body center of mass movement relative to
foot placement (a) from instrumented shoes (b) as developed and evaluated by the University of Twente,
Xsens and Roessingh Research and Development [3].
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