BIOMETRICS IDENTIFICATION AND GAIT
be identified on a soccer field by observing their silhouettes
framed against the horizon, experienced clinicians can identify that something is not right about a patient’s gait without
evaluating specific joint angles. We are often able to identify
general features of pathological gait without describing
those deviations in terms of specific goniometric estimates.
We are more likely to say that a patient’s knee flexion angle
is too excessive or their ankle too plantarflexed than to
attempt to assign a specific goniometric magnitude to those
deviations.
Both model-based and model-free video-based biometric
approaches rely on complex calculations to compare data
points collected for a specific subject to a database of known
subjects. According to Connor and Ross, “the most commonly reported metric in the gait biometric literature is the
identification rate or the classification rate (CR)” that “indicates how likely a random test or ‘probe’ sample is associated
with the correct person in the labeled ‘gallery’ based on the
match scores generated.”1 CRs for many model-based and
model-free systems range from 80 to 100 percent. Errors
occur by either failing to identify a subject or by incorrectly
identifying them as someone else. Since controlling access
is a key motivation for biometric identification, research has
been conducted to determine whether gait identification
systems can be fooled. According to the review, “purposely
and repeatedly circumventing a gait recognition system by
imitation is either very difficult or impossible.” While it may
not be possible to mimic another person’s gait sufficiently to
circumvent a security system, “it is possible to willfully avoid
detection by gait” because we can change our gait pattern
significantly. In other words, it is possible to make our gait
significantly different than our normal gait pattern, but it is
more difficult to imitate another person’s gait pattern accurately enough to fool a gait identification system.

Identification of Pathological Gait

A recent review by Figueiredo et al. of “studies that employed
machine learning algorithms…to automatically recognize the
clinical status of human locomotion” specifically excluded
image-based systems of gait identification and focused only
on systems that collect biomechanical features of gait use sensor technology.2 The diagnoses of the subjects in the studies
reviewed by Figueiredo et al. included Parkinson’s disease,
cerebral palsy, multiple sclerosis, and knee osteoarthritis.
The systems reported on in this review were able to distinguish pathological gait from normal gait with a similar level
of accuracy as the video-based biometric systems described
earlier (80-100 percent). This review includes highly technical descriptions of data analysis that are beyond the scope of
clinical practice, but the authors’ rationale for the usefulness
of this type of technology is worth considering. Like 3D gait
assessment, these newer forms of biometric analysis could
be useful for diagnosing pathological gait, recommending
specific gait training strategies, planning treatment tailored to
individual patient needs, and identifying patients’ progress by
comparing their gait pattern in follow-up sessions to previous
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