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Relationship between neural rhythmic generation disorders and physical

disabilities in Walking of Parkinson’s disease

oLeo OTA (Tokyo Tech), Ken-ichiro OGAWA (Tokyo Tech), Satoshi ORIMO (Kanto Central Hospital),
and Yoshihiro MIYAKE (Tokyo Tech)

Abstract: Human walking is generated by interaction between neural rhythmic and physical activities. Parkinson’s disease
is an example of disease, which causes not only neural thythm generation disorders but also physical disabilities. The
purpose of this study is to identify the mechanism of gait rhythm generation. In this paper, we reported the relationship
between neural rhythm generation disorders and physical disabilities.
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Fig. 1 Samples of stride interval time series (A) and the
fluctuation (B) relative to box size in PD patients with
mH-Y 3, who is classified to obvious-PRD group. The
variability of stride interval is large, because the CV is 3.5%.
The fluctuation property of stride interval is nearly random

noise, because the a is 0.62.
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Fig. 2 Samples of stride interval time series (A) and the
fluctuation (B) relative to box size in healthy elderly people,
who is classified to no-PI group. The variability is relatively
small, because the CV is 1.9%. The a(0.78) is higher than

that of PD patients (0=0.62, shown in Fig. 1B).
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Fig. 3 Result of the linear discriminant analysis in the
classification between the no-PRD and PRD. Solid line
represents the boundary of the classification. Gray points are
the data of no-PRD, and black points are the data of PRD.
Both of the scale values were normalized using Z score.
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Fig. 4 Result of the linear discriminant analysis in the
classification between the mild-PRD and obvious-PRD.
Solid line means the boundary line of the classification, and
the dotted line means the horizontal line. Gray point are the
data of mild-PRD, and black point is the data of
obvious-PRD.
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Fig. 5 Relationship between the two discriminant function
in the (CV, a) plane.
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