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Analysis of Actions based on Local Cross Correlation and
Synchronized Data of Multiple Sensors with GPS

KAZUNARI ISHIDA!

We developed action measurement units with three axis accelerometers, three axis
gyroscopes, 3 axis digital compasses, and GPS. In order to categorize actions based on
multiple time series data collected from the measurement units, we also developed a
classification method of time series data with local cross-correlation function. In order to
measure similarity between two time series data, a cross-correlation function gives a
similarity measure. However, the function is not suitable for the measure, when there is big
difference between two actions in terms of speed, although the two actions consist of same
motions. In order to avoid the problem of different speed, we introduce a local
cross-correlation function. The similarity measure is defined as an average of the multiple
local cross-correlation values on local maximum peaks. However, computation time for the
measure tends to be easily increasing with long time series data. In order to reduce the
computation time, we formulated an incremental calculation of the local cross correlation.
We calculated two types of similarities on forty three time series data concerning sports

with our method and normal cross correlation. According to the result, we confirmed that

our method can clearly separate same type of sports data into a same category.
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Figure 5 Cluster by Proposed Method
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Figure 6 Cluster by CCF
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