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The Evaluation of Hand Dexterity based on Fingertip Motion Analysis

Hitomi Oigawa*1, Tomohiro Umeda*2
*1 Graduate School of Medicine, Nara Medical University
*2 Center for Academic, Industrial and Governmental Relations, Institute of Medicine-Based Town,
Nara Medical University

Hand dexterity is important for extending healthy life expectancy. We examined a method to acquire fingertip
motions using wearable sensors and evaluate hand dexterity. For getting fingertip motions, we used HapLog
which measure three-axis acceleration and contact pressure of the fingertip. The object of motion was a 10-second
test. The test is used to diagnose hand dexterity by counting the number of their hand closing as much as possible
in 10 seconds. From the acquired data, we calculated the feature quantity: the maximum value, the minimum
value, the average, the standard deviation, and the peak frequency. We compared the results between each finger
or subject as evaluation. The results of analysis data about the feature quantity of acceleration and contact
pressure, they are possible to evaluate the strength and smoothness of motion on a specific finger by comparing
with each finger. By comparing between subjects, we found that it is possible to evaluate fingers movement and
age-related evaluation. By summarizing these evaluations using radar graph, it was suggested that it is possible to
visually express the evaluation of the finger movements and encourage the intuitive understanding of the

evaluation.

Keywords: clumsiness, aging, quantitative assessment, wearable sensor
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