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Abstract. In previous studies, an omni-directional walker was developed for walking
rehabilitation. Walking training programs are stored in the walker so that rehabilitation
can be carried out without a physical therapist. However, the walker sometimes strays
from the predefined path because of center-of-gravity shifts and load changes. It is neces-
sary for the walker to precisely follow the paths defined in the walking training programs
to guarantee the effectiveness of rehabilitation and user safety. Therefore, this paper
describes a path-tracking control method for the omni-directional walker to compensate
for center-of-gravity shifts and load changes. First, the kinematics and kinetics of the
omni-directional walker motion are presented. Second, an adaptive control strategy is
proposed. Finally, simulations show that the walker can be controlled accurately by using
the proposed method.
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1. Introduction. In an aging society with a low birthrate, such as that found in Japan,
an increasing number of people suffer from walking impairments due to illness or accident.
Therefore, the demand for walking rehabilitation has been increasing in recent years.
However, Japan has a serious shortage of physical therapists. Therefore, developing a
walking training machine that can efficiently conduct a variety of training programs is
highly desirable.

Walking is a complex combination of motions [1], which includes not only forward and
backward motions, but also right and left motions, oblique motions and rotations. Thus
far, walkers for walking rehabilitation have only allowed a few basic motions with the help
of crutches, canes, and parallel bars. This holds true for lift walkers [2], active walkers [3],
the SRC walker (Arizono Orthopedic Supplies Co., Japan) and the posture control walker
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