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Abstract — Parkinson's disease is the most common degenerative movement disorder and a progressive nervous system disorder that

affects body movement, memory, speaking and daily mental and physical activities. In Romania are over 75.000 Parkinson patients and the

government spends over 1.5 million USD with them. Nowadays, there is no screening test for early detection of Parkinson's disease. In this

paper is presented a noninvasive low cost health care system for Neurological Disorders Screening and Rehabilitation that can be used by

doctors and patients, and also for research purposes. The system can assist the doctors/medical experts in monitoring, screening and

rehabilitation of patients with Parkinson's disease or other Neurological Disorders, leading to an early and efficient diagnosis. From a

technical point of view, the system uses the latest and most appropriate methods for medical signals acquisition and processing.
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Figure 1 The general architecture of the NeuroParkinScreen system                                          

This paper presents a health care system for Neurological Disorders Screening and Rehabilitation (NPS). The system manages data in

order to support physicians in diagnosis, treatment and monitoring of patients with Parkinson’s disease and also to facilitate the

interaction between doctors and patients.

The NPS system uses the remote controller, known as a Wiimote, component of the Wii console. The Wiimote has an infrared (IR)

image sensor that can track up to five objects simultaneously, Bluetooth connectivity, and three-axis accelerometer. Different applications

that use the image sensor capabilities and the accelerometers have already been developed, but few have been applied to tremor

acquisition.

The NeuroParkinScreen system supports the health care services by facilitating communication in real time between doctor and patient

through a friendly user interface that is accessible at any time and from any device such as PC, tablet or laptop (see Fig. 1). The user

interface provides access in real-time to data acquisition using Wiimote accelerometer sensors and has live sessions capabilities. Users

are not required to have sophisticated computer skills in order to use services provided by the health care system (see Fig. 2).

The system collects acceleration data from Wiimote accelerometer sensor via a Bluetooth linked to a personal computer. In order to

make an adequate tremor acquisition, it’s necessary for patient to try to keep the hand with Wiimote in a horizontal position facing to PC

or laptop for about 5 or 10 seconds. After the patient releases the Wiimote A button, the tremor acquisition session is finished and the

patient will receive a message about data collection. Data are automatically saved into an external .txt file. The file is uploaded

continuously, through FTP protocol, in a database stored to network server (see Fig. 2).

The main objective of this paper is to design and develop an integrated intelligent system for Parkinson’s screening in its early stages

of development followed by an automatic decision making strategy leading to prescription of treatment methodology and rehabilitation.

Figure 2 User Interface of the NPS system

Conclusions and Future Work

The NeuroParkinScreen System presented in this paper has the potential to improve the health care service and provide an efficient and

cost effective system. The system is a health care system, part of a more complex system for Neurological Disorders screening and

rehabilitation. The described system presents the following features: gather data from sensors; support user interface; has network

connectivity for access to infrastructural services; has requirements such as low power, robustness, durability, accuracy and reliability.

In future research, an expert tremor analysis system will be designed in order to compare data from Parkinson’s patients with data from

normal (control) subjects in order to generate an early prediction of the disease. This correlation will represent a novel diagnosis procedure,

much less invasive and cheaper than imaging diagnosis of the PD.
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