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< Obijectives of the seminar

HRRC was established as a practical research center of the care support robot in 2013. The research
activities were selected as a Private University strategic research support project in Ministry of Education,
Culture, Sports, Science and Technology from 2014.

This seminar presents the annual report of the research topics of HRRC. Especially two research topics
of the development of the care robots for SCI patient are presented.

Also the seminar promotes the exchanges of robot technologies with Korea. Korea has laid emphasis
on the development of the medical care robot. We have special guests who have researched those kinds
of robots very actively in Korea.

We hope the seminar will be useful to promote the local industries.
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O Overview

Overview of research project of HRRC /#HZE 7O x4 FOEBE

Taisuke Sakaki, Director of HRRC Eax1—<>-ORF4 2R L2 —FE fil R

In the background of the research, the aged society in Japan has suddenly advanced. Because of the
labor shortage in rehabilitation center and/or care house with the medical and care budgets’ reduction, the
introduction of the robots has been expected in those facilities.

In order to promote the realization of those robots, 1) the technical seeds matched to the necessities in
practice, 2) the product design, 3) the business model, 4) the education for the management of those
robots are important. Varieties of researchers according to the research and development fields work in
the center with cooperating to hospitals and private companies.

The application research groups have developed the three types of rehabilitation robots for walking
function trainings, the mobile robot assisting for whole body palsy patient, and the daily life assisting robot
on bed. Some of those robots were presented and exhibited in the international conferences and
exhibitions.

The core technology groups have researched the small high power actuator, the human motion
detecting sensor system, the motion control, the business model, and the product design of the robots.
The research groups of the product design and the business model of those robots have searched the
practical needs with the hospital stuff and monitoring the rehabilitation fields. Also we also have carried
out three kinds of education projects.
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& Lectures

Lecture 1- Translational Research for Rehabilitation Robots in Korea National Rehabilitation Center
Won-Kyung Song, PhD Senior Research Officer, Department of Rehabilitative and Assistive Technology
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National Rehabilitation Center is a representative rehabilitation hospital in Korea with a rehabilitation
research institute. As a new research direction, NRC is constructing rehabilitation robot translation
research infrastructure in order to help rehabilitation robots for the elderly and people with disabilities
enter the market. The entering the market contributes improving the quality of life as well. NRC would like
to push the robotic technology to clinical domain via translational research for rehabilitation robots.

We focus on the translational research for rehabilitation robots that links between existing
technology-driven R&D findings and clinical research.

The plan consists of (1) translational research projects of rehabilitation robots and (2) a testbed
construction of rehabilitation robots, called rehabilitation robotic gym.

This presentation introduces current intramural translational research activities for rehabilitation robots
in KNRC: forward translational research, reverse translational research, and clinical research. Specifically,
the interaction technology for the rehabilitation robots will be presented. Active-assisted/active exercise
with 2D/3D feedback for the reaching tasks will be presented. In addition, a NRC upper-extremity
exoskeleton robot, NREX, will be shown. NREX has a lightweight simple but practical robotic arm with
shoulder/elbow/wrist and hand movements. Some other activities of translational research will be quickly
introduced.

We will make a synergy between the intramural and extramural translational research on the basis of
NRC resources, such as clinicians, engineers, patients, and people with disabilities.
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Lecture 2- Design and Control of Lower Limb Exoskeleton-Integrated Assistive System

Do-Young Jeon, Professor , Sogang University
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People with disability caused by SCI or stroke suffer from the weakness or loss of mobility and have
many difficulties in their daily living.

For the sake of improving mobility and maintaining healthy condition, the powered wheelchair
combined with exoskeleton was developed and may be used not only as a regular electric wheelchair but
also as a device for the exercise and rehabilitation of lower limb. The exoskeleton was designed in
consideration of ergonomics and has the ability of varying the assistive power from low to high level
depending on the user’s status of health. It can be used as a rehabilitation device since the torque of the
knee and hip joint of user can be monitored. For the use of rehabilitation, an algorithm to effectively
strengthen certain group of muscles in lower limb was developed by the optimization of muscle energy
consumption.

Another lower limb assistive device named as SUBAR is introduced. It has an exoskeleton and caster
walker for the assistance of walking, sitting and standing up of weak or disabled people. The heavy
peripherals such as battery, controller and motor drivers are in the caster walker which is helpful to keep
the balance of user during motions. The user may adjust the speed of walk, height of knee during walk,
stride of walk by touch screen. The other motions may be commanded by a joystick. In the talk, the
ideas on the design and control of the developed devices will be addressed.
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< Reports

Report 1-Development of portable gripper.” e 1-:R—2 TILT 1) v /x—DEAF

Kouji Murakami, Associate Professor , Kyushu Sangyo University SN E 2 K% #F ERIT] A2

Daily life support work in a care house for persons confined to bed is a promising application of a
service robot. Most work includes a go-and-fetch task of everyday objects. If a robot can perform the
go-and-fetch task of everyday objects specified by a person confined to bed at the care house, the burden
on health care workers is reduced.

In this report, | present an object tracking system and a robot hand. They are basic components for a
go-and-fetch task. The object tracking system tracks and recognizes everyday objects. Passive RFID
(Radio Frequency IDentification) tags are attached to the objects for the object recognition. The robot
hand grasps everyday objects with various shapes. The object tracking and the object grasping are
successfully demonstrated.

LT LI
LS ORI, TR - 3% - KBREDEDICHDOZ L O E Xy FETERITy
R EAEBREOEMA PRSI ET, Xy K ARSI, A% - AR EOAIRIRS), RHE - Rikz o
fRERE PRVRE), i - 7R EORBIGE & W\ o LS HIEE O/ DI ) - TlEE LB LT 52 NS4
HYET, UL, B - Ml FEEORE, FERE 7R ERRE DR A HIR, BX O, Mok Lk
22 LT 2 08 AER ST, BESRE) - TR EITZT D 2 ST LV o Bk
T, skl Mi#EfEEEZ Ry P TRELE D EORBEMEE o TOE T, BAR v MIKRMHEIC
BIfRZ2 < P —E X ORIENRFRETH U | EEEBICE S FIAEZE O LB AB AL EEA, L LR
b, B 2 M EEEOETIZR A Yy RBRIST 5 2 L ITEMN, 22 NICRIEHRENZ L H Y
F9. FITHENREWIEEED S B2e ., i) - /g o BN RIN & B 2 BV DIE¥E
ZBEEL, ndhy NCRET L ZEZHBLET

2. By MR HRFE - WdnliR Y RS

Ny N EEEEPMLEE T 5 TERMEEXD 1 2L LT OIRY FEnH 0 £3. 2 OFEEITHEE
MW, mlRy PTREET S 2 LT B - B E O AR S WO T3 L BRI A
FICENTE DXL 2 LI TE 4, AUHETIE, Ny N EARE OLZIZE T TR DEL
WEEEZITO Ry F AT LORBZED THOET, ERFEEAT (1) noE=21U 7 G
ik EALEFHR) AT LAOFEL, (2) WROFL ETFHeR Y by FORHRED 25T,

. Ry FRAT LAORRFEIRN

WSROI FEEIT IR, JEmENEZIThH L0 E
WO TERPREC Y £, 22T, FRICE A EE
L. MibE#E ) 7L A LCEH - BoRTHE=4Y v
TYVAT AORBEEED TNET, TOVAT ATIERL
MM EENIZ & 5 B O W D 44 il & AL & FoR T&
FI. Flo. SRR A RO B AR SRS L
THRbH EFEEE2FEBTE Ry by FOBREE
HTNWET, ZorRy by RTE 10 HEZR /N
SV, Xy bR b2 EEV R EORFD BIFEITH) ZEBNHRET, I OEERKE L.
Ym0 FFEEEDOHKEBLIZ BIE L TR 2 EDH TV ET,




Report 2-Development of lightweight, compact EHA.” $j & 2 -8 & - /MY EHA DB H

Yongkwun Lee, Associate Professor, Kyushu Sangyo University UINEEEKE = B EHIT

This research is for developing of a compact-size EHA (Electro Hydraulic Actuator). The EHA has high
power density and it is small enough to be installed inside of a small robot, such as a wearable type
rehabilitation robot.

The EHA consists of a cylindrical cam mechanism, pistons having ball joints, and combination of a
valve plate and a cylinder block. The cylindrical cam has a Modified Sine (MS) curve and dwells at the
trapping region of the cylinder ports on the cylinder block. The valve plate has slot ports in a
circumferential direction on the inside and it induces high-precision contact with the cylinder block.
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