PREFACE

Fach of us is intrigued by some aspect of
human walking, Yeu while many dillerent disci-
plines study normal human locomolion, we rarely
approgch this stady from o ransdisciplinary per-
spective, One of the reasons Tor such a parochial
appreach to the study of human locomotion s our
different conceptual frameworks and the vocabu-
lary we nse to deseribe walking. Although we are
interested in understanding how the huaman system
produces the elegant behavior of walking and the
factons that lead 1o decline in performance, each
discipling has adopted a unigque set ol erms o
deline the theory and measurement ol human
walking, We designed this book 1w cul across
dizciplinary boundaries in order 1w stimulate and
Facilitate discussion.

The content provides a comprehensive review
ol current understanding of gait analvsis. The
buook has been developed to teach the reader abouwt
the theories upon which gait measurements are
hased, basic characteristics of human walking, and
technologies available to measure gail perfor-
mance, Application of this knowledge 15 demon-
strated  thiongh  examples  thal  involve  the
evalugtion of  both nendisabled  and  disabled
walking performance,

The text is divided inte four parts. Parl 1
illustrates how  different disciplines approach a
walking disorder using different conceplual frame-
works, Part 11 provides a detailed review of several
theories developed 1o explain how wulking is
procduced, & mathematical model, a neural control
maodel, o moetor leaming moedel, and 2 dynamical
systems model are cach presented. Part 11 ad
dresses the variables used o measure walking
perlormance, The theoretical basis from which the
variahles were derved s presented, the technol-
opy available w perform the measurement is re-
viewed, und operational definitions and normative
datz wre provided for many of the variables used to
deseribe gait. Chapters address measurement
theory, Tootfall measures, joint kinematics, kincl-

Xi

ics, and EMG. Part TV applies gait analysis meth
eds and theory 1o human examples of locomotion.
Coals of assessment are reviewed, and each sub-
sequent chapter is an example of the analyses
applied w meet o parlicular goal,

The hook is inlended for use as a textboak for
students learning about movement analysis, biome
chanics, or clinfeal assessment, The book has been
designed so that o variely of different disciplines
can use selecled chaplers o teach  discipline-
specific information. The other chapters can then
serve as examples of application. The chaplers are
written o that cven the reader whe lacks o sophis-
ticated mathematics background can pass over the
cquations and glean the essential issnes and prob-
lemns central o each theory,

The book should be uselul for entry-level clini-
cians interested in ogait analysis. Engineering atu-
dents  interested  in bicmechanics,  measurement
theory, and eait analysis technology can use this
book as an entry-level lext. Movemenr science
stindents can wse all aspects of the book for
entry-level teaching. The content should also be
interesting 1o experienced scientists who wish to
approach the analysis of movement from a global
perspective, Mewroscicntists may wish w wse ihis
bock Lo learn about measares of functional perfor-
mance and o integrate this inlormation with
knowledpe of the nervous system, Biomechanists
may use this book 10 learn about other disciplines,
motor comrol models, and the clinical needs for
moverment analysis.

115 our hope that we will help the reader inte-
grate current knowledge about human walking per-
lormance with measurement theory, pail analysis
technology, and clinical application. We have come
away Trom this task with an enriched perspective
about human locomotion. Tt is obvious that no dis-
cipline has fgured out how human locomotion oc-
curs or  ddentified  the sensitive and specific
variables that shonld be uscd e deseribe the be-
havior, Maybe it is time for a collective efTort,
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