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Analysis of variability in pylon transducer signals*

D. JONES and J. P. PAUL

Biocngineering Unit, University of Strathclyde, Glasgow

Abstract

A pylon transducer has been used to provide
force and moment data relating to the stance
phase of gait of below-knee amputees fitted
with modular types of PTB prostheses.

The data has been collected and modified
using digital processing systems with particular
interest in quantifying shape differences in the
loading information curves. Earlier tests illus-
trated the need for more data to provide
statistical support for conclusions. However, the
requirements for more data greatly increased
the data handling and storage problems. A
method was devised whereby those features
considered significant from an information
point of view could be extracted from the trans-
ducer signals and then combined. The statistical
combination of features was made to allow
objective comparisons of strides for a particular
subject.

Introduction

To formulate a useful locomotion study it is
necessary to answer several fundamental
questions:

a) What data should be collected in the
study ?

b) How will it be collected?

c) Which part of the collected data con-
stitutes information valuable to the aims
of the study?

These three elements are mutually dependent.
Unfortunately, the problem of extracting useful
information from masses of data often seems
to be treated as an ‘‘after thought™ in spite of
our enthusiasm in data acquisition. The
evidence of this enthusiasm can be seen in many
locomotion laboratories where mountains of
computer output lie unused.
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Data which is collected, but not essential for
the success of a study is commonly referred to
as ‘‘redundant”. Shannon (1948) defined the
concept of redundancy as: ‘‘That fraction of a
message which is unnecessary and hence
repetitive in the sense that if it were missing
the message would still be essentially complete;
or at least could be completed”.

The study to be described attempts to reduce
the redundancy amongst collected pylon trans-
ducer data. The nature of the required informa-
tion is controlled by the aims of the study.

Aims of the study

Previous pylon transducer studies have
attempted to examine the effects of, for example,
prosthetic alignment changes upon the loading
signals, without first establishing that these
signal patterns exhibit statistical consistency
under conditions of fixed alignment.

At the University of Strathclyde the stride to
stride loading signals obtained from pylon
transducer tests were examined with a view to
quantifying the stride to stride differences. With
the signal variability established, this would
form a basis for comparison once the conditions
of the prosthetic experiment differ.

The mechanism of redundancy reduction

The details of data acquisition is given later
but it is convenient to note at this time that the
conversion of the analogue transducer signals
to their sampled data equivalents was conducted
at a sample rate of 200 samples per second upon
each channel.

Two simple observations of the data are
helpful:

a) Any single stance phase period will, at the

*Based on a paper presented at the Second World
Congress, ISPO, New York, 1977.
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