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Many of the robots that support walking rehabilitation (walking rehabilitation robots) currently on the
market place importance on the simplicity of operation. Robots that can cope with the individuality of
paralysis, which is important in rehabilitation, have not been developed. The recovery of walking function
of post-cerebral stroke hemiplegia patients, which is the main target of this research, is diverse and
individualistic. The conventional technology relies on tacit knowledge such as intuition and experience of
physiatrist and experienced therapists, and there was no system that supports the optimization of the use
of robots in rehabilitation. The purpose of this project is to develop basic technology to cope with the
individuality of patients and to realize a rehabilitation optimization support system that can be operated
easily while coping with the individuality. The purpose of this project is to digitize the use of leg
rehabilitation robots and changes in the walking function of patients for rehabilitation that has been
optimized based on tacit knowledge. The purpose of this project is to improve the sophistication and
efficiency of rehabilitation by clarifying from clinical data how to use robots to intervene in walking to
improve the walking function of patients and what to focus on to optimize robot parameters. As a research
system, the representative organization (Advanced Telecommunications Research Institute International
(ATR)) produced a leg rehabilitation robot and a walking intervention engine on a trial basis. It was
initially verified at the representative organization, and introduced into seven hospitals and day-care
facilities as clinical demonstration organizations to acquire verification data. The research and
development system consisted of clinical demonstration at the clinical facilities. shared organization as a
clinical base for verification to optimize interaction between exercise and neurophysiology. The R & D
themes involved (I) the development of a walking intervention engine and a leg
rehabilitation robot for verification ; (ii) the establishment of a system capable of
acquiring kinematic and neurophysiological indicators through optimization of MS1
intervention parameters for the verification of a clinical trial of empirical basic
performance in a clinical institution of leg rehabilitation incorporating a walking
intervention engine for the planning of commercialization and pharmaceutical /
mechanical law strategies ; and (ii) the establishment of a system capable of acquiring
kinematic and neurophysiological indicators through optimization of MS1 intervention
parameters for the verification of a walking intervention engine. The R & D themes
involved an interface for digitizing the walking strategies of MS2 experienced
therapists ; MS3 : Robot technology for performing a safe walking intervention in real
time to properly activate spinal nerve pathways ; Technology for analyzing clinical data
during walking (in addition to kinematic indicators, motion analysis of walking, and
floor reaction force analysis, technology for evaluating spinal nerve pathways) ; MS4 :
Technology for using machine learning to cope with the individuality of paralysis and to
make walking intervention easy to use. The purpose of this R & D was to develop a
walking intervention using a robot to improve the walking function of patients and to
clarify from clinical data what attention should be paid to optimize robot parameters,

thus enabling advanced and efficient rehabilitation.

Advanced Telecommunications Research Institute International (ATR) Co., Ltd., a
representative organization, developed the system, carried out the preliminary

demonstration institutions of ATR, and constructed a demonstration experiment system
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at 7 clinical institutions. More than 100 cases of clinical trials of hemiplegia patient or
frail elderly people and parameter optimizations focusing on coordination of the ankle
joints were collected, including clinical institutions of joint organizations. In addition,
to demonstrate the basic function of the gait intervention engine, we developed an
interface to quantify the individuality of the intervention and the implicit value of the
therapist in order to understand the unique kinematic aspect of the walking. We also
developed a system to evaluate the neurophysiology during walking, and verified it in a
case of post-stroke paralysis. We also developed a dynamic system and kinematics
evaluation technology, and verified it in a neurophysiology institution. The analysis of
the data obtained from these systems revealed a kinematic intermediate expression to
be the clinical goal of the intervention. In addition, in order to develop human resources
with the basic technology developed in this project, we designed development indicators
and designed guidelines for human resources development of physical therapists and
physiatrist as a concept, and put them into practice as workshops. We built a system to
hold workshops using a leg rehabilitation robot that was being developed for verification
of a walking intervention engine, and strengthened the cooperative system for clinical
demonstration. We also developed a kinematic evaluation system with less setup load
compared with the conventional system, and introduced and verified it in clinical
institutions. While reducing the clinical load, we realized quantification from kinematic
and neurophysiological viewpoints, which could not be evaluated in the past, and the
clinical significance of the data was improved. Moreover, the medical and engineering
cooperation system has been strengthened, and future case accumulation has become

possible.



