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Summary
An Instrumented cane for the objective evaluation of gait characteristics in individuals with mobility issues.

Addressed Need

Physical therapists perform functional gait assessments to monitor the progress of rehabilitation therapy for
individuals with mobility issues. A significant component of this assessment is the assignment of subjective scores
based on observation of the individual while performing a series of mobility tasks. The disadvantages of this
approach are:

e low degree of intra-rater and inter-rater consistency

e non-objective measures of timing and cane placement

o Gait assessments typically limited to within a setting

Technology Description

Vanderbilt engineers have developed a gait assessment tool utilizing a modified standard walking cane with
an embedded instrumented system to provide objective and quantitative data. The associated software
system can analyze the generated data to provide measures of variables such as timing and speed of cane
placement, angular acceleration of the cane, and amounts of weight borne by the cane.

This system is designed to assist physical therapists:

e collection of objective data during gait analysis,

o facilitate appropriate assistive gait device prescription,

e provide patients and therapists feedback during gait training, and

¢ reduce wrist and shoulder injuries with cane usage.

In addition to this, with the data obtained from this cane, automated gait analysis and gait pattern
classification can be performed to understand a patient’s walking performance.

Technology Development Status

eLab prototype fabricated

sSoftware (acquisition, analysis and GUI) in refinement stages

esCommunication protocol finalized

ePilot study published in Robotics and Automation (ICRA), Design and implementation of an instrumented
cane for gait recognition, Wade et al., 2015 Link: http://ieeexplore.ieee.org/document/7140026/

Intellectual Property and Commercialization Status

e Pending patent application (United States Patent Application 20160262661)

Commercialization Status

Vanderbilt is seeking a commercialization partner to conduct the commercial development of a product and

undertake the manufacture, marketing and distribution of the product via technology licensing from
Vanderbilt.
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Paradigm Changer for
Galt Evaluation

» Automated, objective gait characterization

» Software-enabled

» Evaluation-based therapy modifications

» Disease progression evaluation

» Lightly modified standard walking cane

» Low cost (prototype ~$125)

» Readily manufacturable

» Current systems are either body-worn or
elaborate setups

Product Differentiation

There is a clear need for new methods of
diagnosis and evaluation of gait behavior in
individuals with mobility issues.

Current Methods IntelliCane™

Vanderbilt University, Nashville, TN, USA

» Objective
» Algorithm based
on sensor data

Analysis > Subijective
Type » Observation-based

» Non-localized data
acquisition

» Home use is an
option

Evaluation > Therapist office
Constraints » Clinic setting

» Minimal training

» Augments
therapist's
evaluation

» Requires

experience in the
field

Learning
Curve

> Leverages
advances in
sensors and anlysis
systems

Future
Prospects

» Does not leverage
technology

Market Potential

» Over 10 million Americans use walking aids

» Growing market: baby boomers maturing

» Indicator: American Physical Therapy
Association: over 90,000 members

» Detailed market analysis: in progress

Vanderbilt University:

http://research.vuse.vanderbilt.edu/rasl and
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Design Characteristics

» Modular design

» Ergonomic derby handle for prototype

» Sensors: accelerometers, gyroscopes, and
force-sensing resistors

» Offers flexible sensor usage

» On board electronics

» On board power

» Communication port feature

» |EEE 802.11 wireless communication

» Intelligent software under development

» GUIl under development
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Progress

Current Status

» Lab prototype fabricated

» Software (acquisition, analysis and GUI) in
refinement stages

» Communication protocol finalized

» Data collected: small pilot study—to be
published

» Data analyzed: promising results for
characterizing the user’s activity

» Second iteration in development

» Patent protection underway

Projected Capabilities

» Mobile applications for personal, home
use

» Automated data streaming to therapist for
compliance monitoring

» Disease progression to be studied
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