REMPARK
Personal Health Device for the Remote and Autonomous
Management of Parkinson’s Disease
The goal of the REMPARK project is to develop a Personal Health System, featuring closed loop detection, with response and
treatment capabilities, for the improved management of Parkinson’s disease (PD) patients.
The complete system will comprise a wearable monitoring device capable of identifying the motor status of PD patients in real
time, and of evaluating their ON/OFF/Dyskinesia status. At a second level, an intelligent data analysis engine will be provided
which will allow neurologists to more effectively manage their PD patients’ conditions.

Objectives of the Project
The main problems associated with Parkinson disease are
the motor fluctuations suffered by the patients. The motor
fluctuation observed (tremor, bradykinesia, postural
alteration, alteration of gait speed and stride length, freezing
of gait and falls) depend on the patient, the stage of the
disease and its evolution.
Medication is used to mitigate the set of symptoms, and the
effectiveness of this will depend on the patient and the
relative evolution of the disease in this patient.
Neurologists try to set the medication dose in order to avoid
the presence of motor fluctuations as much as possible. The
problem that neurologists currently face is the lack of
quantitative information on the intensity of the symptoms and
their duration. Neurologists would be able to manage the
disease more effectively if this information could be
provided.

Project Description
The REMPARK objectives will be achieved using the
following approach:
•

The REMPARK project objectives are:
•

•
•

•

To identify the motor status of PD patients in real
time. Identification will be carried out under
ambulatory conditions and will be followed by the
quantification of its intensity and duration.
To develop a complete gait guidance system based
on a self-adaptive cueing.
To develop and implement a smart phone user
interface on to facilitate collection of feedback from
the patient. This interface will also be used for
communication purposes.
To develop and implement a central computer
server service. The server will be organised as a
secure repository of REMPARK data and will be
organised to enable easy interaction with
Neurologists supervising PD patients.

•

•

•

Real-time motor status identification under
ambulatory conditions will be achieved using two
wearable inertial, electronic, intelligent sensors (one
placed in the waist and one in the wrist).
The intelligence of the artificial system will be
achieved using algorithmic encapsulation of the
acquired data in a large database constructed in
the first phase of the project. The intelligent system
will be required to correctly identify ON, OFF and
Dyskinesia states, to detect Freezing of Gait (FOG)
episodes and to identify and register falls.
The gait guidance system and FOG treatment will
be activated as a consequence of the motor status
identified, and it will be mainly based on a selfadaptive auditory cueing system. A self-adaptive
haptic cueing system, based on electronic actuation
will be also developed and evaluated.
A Smartphone User Interface will facilitate
communication between the patient and the clinical
team on issues such as medication, quality of sleep
etc. It will also permit the REMPARK system to
send specific prompts to the patient asking for the
validation of events detected by the REMPARK
system. The interface will also be used to facilitate
medical tailored tests to assess the patient’s clinical
evolution.

•

The REMPARK server will permit the clinical team
to send appropriate acquired and processed data to
the repository. Eventually, these data will be
integrated with the patient’s EHR (Electronic Health
Record). The server will contain a disease
management tool based in a rule engine developed
within the framework of the project.

Expected Results & Impact
The REMPARK system will continuously provide data to the
central server concerning the PD status and associated
parameters of its patients. These data include not only
sensor measurements, but also objective metadata and
subjective symptomatic information provided by the patients
using the Smart Phone interface.
It is thus expected that REMPARK will in this way enhance
the active and regular participation of the patients in care
processes. Doctors will be able to provide feedback to the
system, adjusting the PD assessment and treatment regime
individually for each of their patients monitored by
REMPARK.
Some strategic results expected:
•
•
•
•

A large labelled database containing ambulatory
activity of PD patients will be available.
Knowledge extracted from the labelled database
will be embedded in the implemented intelligent
models.
A self-adaptive cueing system will be developed for
FOG overcoming.
High-level intelligent data processing on the
REMPARK server will be implemented for assisting
doctors with the management of the disease in the
patients.

Strategic impacts:
•
•
•
•

Expected reduction of the hospitalisation of PD
patients using the system.
Expected improvement in the management of the
disease.
Precise detection of ON/OFF/Dyskinesia states on
a large sample of patients.
Improved medical knowledge on Parkinson’s
disease through the quantitative evaluation of
associated motor problem states.

Economic benefits:
•

While it may be difficult to evaluate the impact of
REMPARK on the indirect costs of Parkinson’s
disease, the achievement of better control of the
ON/OFF periods with PD patients, should result in a
significant percentage of patients requiring less
assistance and should consequently increase the
duration of their active professional lives.
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