Tracking Human Locomotion by Relative Positional Feet Tracking
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Accurately tracking human movements and locomotion
in real time – e.g. for providing real walking in virtual
environments – requires expensive tracking systems
which need a lot of time to install. Furthermore, the costs
typically increase with the size of the tracked space as
these systems rely on external references. This poster
presents an approach to significantly reduce costs for
tracking human locomotion in large, potentially unlimited
tracking spaces.
Using a sort range 6 DOF position measuring system such
as the Razer Hydra [1], the position of the feet can be
measured relative to a base station located on the user,
but it cannot locate the user in space.
However, for most of the time at least one foot is
stationary. While this is the case, this foot can be used as
global reference and the position and orientation of the
base and all other sensors can be obtained using
equations (1) and (2)
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The gait cycle is split into different phases. In phase 0
both feet are stationary and can be used as global
reference. As soon as one foots starts moving (phase 1)
the other foot is the stationary reference. At the end of
the step either both feet are stationary again (phase 0) or
for a short time both feet move. In future work, this gap
has to be closed with an estimator. As soon as one foot is
stationary, it is used as reference (phase 3).
Which foot is stationary is detected using two ReSense
IMUs [2] also attached to the feet.
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Where p is the global position and A is a homogeneous
matrix containing the sensor measurements. b indicates
the base, m the moving foot and r the stationary foot.
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Initial tests show that the user can be tracked using this
approach. Figure 4 shows tracking data from a user
carrying the base station.
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