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A Method to Calculate the Acceleration Using
Second Order Differential Filter

Chikara MIYAJI

In the field of biomechanics, there are many methods to calculate acceleration using the second order

derivative from position infomation. This study examines these methods form the viewpoint of transfer

function and describes the characteristics of an optimum filter. Then this study explains a new method of

designing such filters.

The results of this study are summarized as follows:

1) Existing methods of calculating accelaration do not always produce correct results.

2) Viewing the second derivative computation as a filter, the tranfer function can be obtained. From that

transfer function, the frequency response and the phase response of the computation method can be examined.

3) From the viewpoint of frequency response, the existing method produces results which are very close

to the mathematical values at lower frequency. Above an angular frequency of approximately 0.2 z the

results are increasingly less than the mathematical values.

4) The most suitable filter to use to get the accelaration for film analysis is one that gives the true value

from zero to some suitable frequency, and then produces a zero gain from this point to maximum frequency.

5) The filter with these characteristics achieves a wider range of accuracy than the existing methods and

obtains better cutoff at high frequencies. This method also has the advantage of shorter computation time

and space requirements, since cascaded filters are not needed.
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