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Extended Abstract

In the international community, population aging is leading to an increase in the number of Parkinson’s patients.
Therefore, there is a need for effective diagnosis of Parkinson's disease. At present, when diagnosing Parkinson's disease,
the medical doctor asks the Parkinson’s patient for a specific movement and visually identifies the movement. The medical
doctor diagnoses qualitatively by subjective and empirical judgment. However, the diagnostic results can be not consistently
varied by the medical doctor's individual judgment. In addition, it is difficult to effectively manage progress and change in
disease degree while the patient is treated by any medicine or remedy. Therefore, a quantitative diagnostic method that can
objectively diagnose and effectively manage movement disorders in Parkinson’s patients is needed. In this study, we aimed
to develop methods to quantify movement disorders in Parkinson’s patients using IMU acceleration sensor. The first method
of this study is to quantitatively measure the specific movement of Parkinson's patients by motion tracking.[23] In this
method, a quantitative value is calculated by applying a frequency filter that can effectively extract motion characteristics to
an acceleration signal measuring a specific movement of Parkinson’s patients using the IMU sensor. It can calculate the
amount of motion of the specific movement in three-dimensional space by performing coordinate transformation and
numerical integration using frequency-filtered Euler angles and quaternions representing the rotation and direction of the
movement. This method requires an algorithm that minimizes the draft error generated in the process of calculating the
displacement by numerical integration of the acceleration signal. In this study, it is shown that accumulation of numerical
integration error can be improved by using the Kalman filter theory and the reference point of repeated movement. The
second method of this study is to extract the feature that can represent the motion characteristic from the measured
acceleration signal for the specific movement and use it as a quantitative index.!*®] Feature values of Skewness, Kurtosis,
Cepstrum, and Envelope detection calculated for the acceleration signal applied to the frequency filter which can effectively
extract motion characteristics can be quantification indices. When we analyzed the IMU acceleration signal for normal
movement and for movement assumed Parkinson's patient as an preliminary study, we found that there is a clear difference
in specific frequencies associated with movement. In future studies, standardized movements to classify Parkinson’s patients
in cooperation with hospital medical doctors will be established. And the various quantitative index values calculated by
signal processing of the acceleration measured by the IMU sensor will be correlated with the degree of disease diagnosed by
medical doctors. We will apply various statistical methods including nonparametric statistical methods to derive reliable
correlations.!e!
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