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Shuttlecocks and the Akaike Information Criterion

Kurt Bryan and SIMIODE

A worksheet to help explore the project in Section 3.5.4.

First, the data for the shuttlecock's fall, in time (seconds)/distance (meters) pairs:

Number of data points

A plot

We might posit a model of the form v'(t) = g (no air resistance) and consider g as an unknown, to be 
estimated. Then the governing ODE is (from equation (3.68) in the text)

The solution with v(0) = 0 is

Make this into a function of t

The distance fallen x(t) by the shuttlecock is (using x(0) = 0)

Make this into a function of t

Form a sum of squares

Minmize in g. First, a plot

Solve SS'(g) = 0 to find the least-squares estimate for gravitational acceleration

The residual is

A plot to compare the fit of this model to the data:


