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INTRODUCTION

For many vyears, the biomechanical evaluation of
prosthetic performance has centred around gait analysis
and motion capture. While this provides useful, scientific
insights, everyday life is not limited to straight-line,
level, steady-state walking. With advancements in
portable sensor technology in the last two decades, long-
term activity monitoring (AM) has become a more
feasible and reliable prospect for accurately representing
the real-world walking behaviour of patients. Modern
microprocessor knees (MPKSs) have begun to have this
functionality built into the devices themselves, without
the necessity for additional, external hardware.

METHODS

This study aimed to validate the AM algorithm of one
such MPK in a controlled laboratory environment. The
participants were four transfemoral amputees (TFA) who
regularly wore an MPK with in-built activity monitoring
capabilities (Orion3, Endolite) day-to-day. A number of
different activities were performed in order to test the
robustness of the AM algorithm: six minute walk tests
(6MWT) on a treadmill at self-selected slow, medium
and fast speeds; walking in a figure of 8; walking
clockwise and anti-clockwise around a 3m square;
walking up and down a ramp; walking up and down
stairs. In order to provide validation for the algorithm,
each participant wore a Stepwatch™ AM around the
pylon, above the prosthetic ‘ankle’. All test sessions were
video recorded and so a manual count from the video was
taken as the ‘gold standard’ against which the two AM
outputs would be compared.

RESULTS

‘figure of 8’ tests, the Stepwatch performed worse than it
had during straight line walking, tending to overestimate
the step count. The MPK algorithm performed very well
during these tests, with <5% error. During stair walking,
the Stepwatch showed a good degree of accuracy, while
the MPK was particularly susceptible to underestimation
when gait compensation strategies were used (i.e. not
walking step-over-step).
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Figure 1: The activities performed for testing the step count
algorithms

CONCLUSION

An ‘acceptable’ performance for each device was
determined to be within 10% of the manual count®. Both
monitoring methods proved successful at achieving the
target of <10% error, with near perfect agreement with
the manual, video-based step count. For the square and

The performance of the in-built step counting algorithm
has been shown to be comparable to that of the market
leading, purpose-built hardware device, for a range of
activities. While improvements are still possible, the data
recorded by this algorithm could help prosthetists make
informed prescriptions to best suit the needs of the
patient, as well as supporting justification for the
reimbursement of advanced prosthetic technology.

SIGNIFICANCE

This technology could allow remote monitoring of
patient activity, potentially providing data to justify
reimbursement of advanced prostheses.
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