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1 Introduction

Due to the high costs of clinical neuro-rehabilitation, post stroke treatments are
generally limited from several weeks to a few months after the stroke event, with
a restricted amount of training due to therapist availability.

Recent developments in robot-mediated tele-rehabilitation have shown the
potential of robotic devices for delivering repetitive training. There is growing
evidence [*** refs? ***] that robot-mediated rehabilitation is beneficial to patient's
recovery of functional and motor outcome during acute and chronic phases of
stroke rehabilitation.

The SCRIPT project plans to develop robotic devices, which will facilitate
repetitive movement of the hand and wrist to be delivered during the chronic
phases of stroke rehabilitation.

The researchers plan to develop a tele-robotic communication platform which
patients can use in their own homes and which can be managed remotely thus
reducing the number of hospital visits needed.

Provision of motivating and challenging therapeutic activities using a robotic hand
and wrist rehabilitation device at home, will provide a chance for more frequent
therapies and interactions. It is thought that such frequent interaction will further
influence recovery of stroke rehabilitation.

The SCRIPT project will enable remote interaction and remote supervision of
patients, thus reducing travel costs and effort to and from hospitals. In this
project, 8 partners from ltaly, the Netherlands, England and Germany are
developing tele-reha system whose goal it is to support stroke patients during
rehabilitation at home.

The SCRIPT project will produce two prototype robotic devices, a
passive-actuated device (SCRIPT1) and one actuated actively (SCRIPT 2), both
can be used in the home at an affordable price. A novel objective in SCRIPT, in
line with the identified gap in this area, is to target the hand and wrist therapies
that are most beneficial to gaining personal independence and performance of
activities for patients’ daily living (ADLS).

The patients put on robot gloves that support hand and finger movements. They
then use these gloves to control interactive games, thus playfully learning
everyday movements again. For the patients, these small gestures have great
effects. Being able to take up things may mean that they will be able to eat again
without help. For many, this is a first, important step towards a more independent
life.
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Remote interaction will be based on existing clinical workflow and will focus on
educational, motivational and remote support aspects, of tele-robotics for
rehabilitation.

SCRIPT will benefit from a robot’s sensory potentials to measure biomechanical
parameters during the interaction between human and robot, enabling monitoring
of limb movements as well as benchmarking recovery. This will be aligned with
the clinical outcome measures enabling fusion of clinical, biomechanical and
temporal data. Based on analysis and fusion of these measures, a decision
support system will support patients’ and clinicians’ interaction while using the
SCRIPT system.

Therefore the project will provide two easy to operate user interfaces, one aimed
at stroke patients and the other for the use of clinicians and physiotherapists. The
design cycle is enriched by formative and summative evaluation cycles ensuring
input from end-users and other stake-holders including clinicians, caregivers and
family members.

The principal aims of SCRIPT are to:

— Use such rehabilitative technologies at the patient’s home to enable
better management and delivery of therapies to stroke patients

— Focus on hand and wrist exercise; as this presents the least researched
area with the most functional relevance and potential for contribution to
personal independence for stroke patients.

— Look at differences between passive and active actuated devices.

— Using interactive games, provide an educational, motivational and
engaging interaction, therefore making a therapy session more enjoyable
for patients.

— Focus on remote management and support of the patient.

— Deduce from summative evaluation in this project, the impact on health
and recovery and its potential cost implications.

— Reduce hospital or home visit frequency by remote management and
support

About the SCRIPT project

SCRIPT (Supervised Care & Rehabilitation Involving Personal Tele-robotics) is
partially funded by the European Union (FP7-ICT-2011-07; grant number:
288698). The project started in November 2011 and will run for three years.
Project partners are: University of Hertfordshire Higher Education Corporation
(UK, Project Management), R.U. Robots Limited (UK), University of Sheffield
(UK), University of Twente (Netherlands), Roessingh Research and Development
(Netherlands), MOOG BV (Netherlands), SRS Pisana Scientific Institute for
Research, Hospitalization and Health Care (ltaly), User Interface Design GmbH
(UID).
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2 Method

2.1 Requirements analysis

2.2 lterative design approche (UCD)

This working brief describes the user-centered design process and the activities
that have been carried out in order to design the SCRIPT software user interface.
The user-centered design process structures product development in four
consecutive phases that build an iterative cycle. The objective of user-centered
design (UCD) is to include the user in the design process and to focus on the
user needs in order to design a product that is easy to use and allows the user to
achieve his goals.

In order to design a product that meets these requirements, we will apply the
user-centered design process as described in the DIN EN I1SO 9241-210. It
consists of four consecutive phases that build an iterative process (see Figure 1):

— Analysis: Understanding the context of use

— Design: Implementing the requirements in the design

— Experience: Experiencing design and interaction

— Test: Testing and optimizing design and interaction

[ ]
I

Figure 1: Phases of the user centered design process as iterative cycle

2.3 Resulting Ul Spec incl. wireframes & design

2.4 Prototyping

The next objective of the script project is to create a prototype based on the user
interface specification. The prototype will enable to experience the script system
in a way that is closer to the final product. In autumn we will test this prototype by
conducting a usability test. This will finish the second iteration of the user
centered design process
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2.5 Implementing Games

2.6 Evaluation

3 Results

3.1 UID Brief 1

One of the first steps to approach the SCRIPT system was to gather
requirements. Requirements specify what will be implemented in the system;
they describe how the system should behave or describe attributes of the system.
To gather requirements for the SCRIPT project, different methods are used.
Examples are literature research and focus groups and interviews with stroke
patients and health care professionals (HCP).

UID contributed to the requirement phase by creating use cases. Main focus of
the use cases is to describe the user actions and system response on a generic
level without determination of user interface elements. For example: The user
indicates that he wants to start a game. - The system indicates the
recommended games and/or previous selections by the patient. Besides that,
they also describe when the system will be used, by whom and in which context.
Aim was to summarize the discussions of the project team and to create a
common understanding of what the system does and what surrounding
conditions are.

Besides the definition of the system hardware it was also important to get an
idea, what are the different parts of the system and how do they interact. This
means, which interfaces are necessary and how should they be connected. In
discussions with the project team we identified four parts: (1) the robot (i.e. the
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device that supports the hand training), (2) the patient interface, (3) the game
interface and (4) the HCP interface. Figure 2 shows the scribble we used as
working model to visualize these parts and the interconnections.

Figure 2: Scribble of connections in the system

3.2 UID Brief 2

Rehabilitation after a stroke requires a great deal of motivation from patients.
Thus a robotic device and software designed to support rehabilitation should be
easy to use so that it does not reduce the motivation to exercise. Ideally the user
should enjoy using the device.

Basis of the user-centered design is to understand the context of use. This
means to collect information about the characteristics of the user (e.g.
knowledge, experience, physical attributes, etc.), the user tasks (user goals,
distribution of activities between user and system) and the environment (e.g.
physical environment, hardware). In the SCRIPT project we approached the
context of use for example by documenting user tasks in use cases.

The next two phases of the user-centered design process — design and
experience — were closely connected. Our first step in designing the patient and
HCP interface was to extract the functions gathered in the analysis phase , e.g.
from the use cases, and structure them. We wrote a small note for every function
and sorted the notes according to their content, to how important the function is
and how often the user will need the function. For the patient this resulted in a
structure of five main screens: Start screen, training progress, training schedule,
messages and help. Figure 3 shows the result of our sorting process for the
patient interface and the connections between the screens.
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Figure 3: Structuring of functions for the patient interface

Next step was to design how the functions and information are presented on
each screen. Each team member made some paper and pencil scribbles to
visualize his/her ideas for each screen. In team meetings we compared the
scribbles to existing requirements, discussed them, discarded some ideas,
merged them and sometimes created completely new ideas based on the
existing scribbles. The outcome of the team meetings was documented in Visio
wireframes and discussed with the other project partners. Visio wireframes
visualize the layouts and contents of the user interface without determining a
visual design of the elements yet. The advantage of those wireframes to scribbles
is that they allow to get a better impression of real sizes of the screen and the
interface elements. The wireframes were the basis for the visual design that
allows experiencing the user interface design. Figure 4 shows the design
progress from different scribbles over a wireframe to the visual design for the
patient start screen.
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Figure 6: HCP Ul prototype screen shots

In order to finish the first iteration of the UCD process it is necessary to get user
feedback. As it was planned to conduct focus groups with patients and HCP to
assess user requirements, we decided to present the visual design of the start
screen for patients and HCP in the focus groups. Feedback from the focus
groups was for example, that for the patients it is important to have high contrast
on the screen and that they would like to see the training progress in a way that
allows comparing their current accomplishments with previous accomplishments.
The therapists gave the feedback that on the start screen they would like to have
a patient overview that provides some detail about each patient but not too much.

With this feedback we started the second iteration of the UCD by analysing the
user feedback. This analysis resulted in adapted wireframes and visual design
that were incorporated in a user interface specification document. This document
describes the elements of the user interface and the interactions with the system.
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4 Conclusion

We believe that the SCRIPT systems will be beneficial to patient recovery and for
improving overall quality of life. SCRIPT will reduce hospital and home visits for
patients/carers, and therefore have a large impact on reducing hospital costs,
improving the quality and standard of care.
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