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An Algorithm for Detecting Linear Velocity and Angular Velocity for Improve

Convenience of Assistive Walking System
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ABSTRACT

In this paper, we propose a walk status method which can be fused with conventional walk intention method
to improve convenience of an electric assistive walking system for elder people with restricted walking
capabilities. The system uses a handlebar as a trigger and regards grabbing a handlebar as expressing will to
walk. And the system uses a user’s linear velocity and angular velocity as linear velocity and angular velocity of
a system, checked by laser range finder. To achieve this, we propose a method to find a virtual central point of
a human body by estimating a central point between two legs. The experiments are carried out by comparing
user’s linear velocity and angular velocity, and system’s linear velocity and angular velocity. The results show
that the error of linear velocity and angular velocity between a user and a system are 1% and 2.77%, which
means the linear velocity and angular velocity of a user can be applied to a system. And it is confirmed that the
proposed fusion method can prevent a user from being dragged by an assistive walking system or a malfunction

caused by lack of experience
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Fig. 1. A flowchart for estimating a central point
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Table 1. Measured distances from the assistive walking
system to both legs of subjects

e EA4 A 24 () S AE(%)
Aga | ee® 9% Q8% 9%
A 490 291 2.00 3.00
B 496 293 0.80 2.33
C 490 292 2.00 267
D 49 293 120 2.33
E 490 294 2.00 2.00
F 437 291 260 3.00
G 491 28 180 400
A7 177 276
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