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A Study of A Removable Omnidirectional Automotive Mechanism using A Manual Wheelchair for
Movement Efficiency in Narrow Spaces
Masanobu NAGATA'", Tatsuya KATO? and Kazunori MATSUO?

Wheelchairs are welfare support devices that are indispensable for the lives of people with disabilities, including the elderly

who have lower limbs problems, and contribute significantly to the QOL of users. Manual wheelchairs can move in the front-

back direction and turn, but cannot move in lateral or diagonal directions. Therefore, it is difficult to operate them in a narrow

space. On the other hand, many studies on omnidirectional movement mechanisms have been studied so far, but in order to

utilize these functions, it is essential to transfer from a manual wheelchair a person is using. In order to solve this problem,

we have developed a removable omnidirectional automotive mechanism that can be attached to the wheelchair and detached

from it instead of changing wheelchairs. In this paper, we show the configuration of the proposed omnidirectional movement

module and the experimental results of the omnidirectional movement accuracy of the first prototype. In addition, we outline

the second prototype, which is an improved version of the first prototype for social implementations.

Keywords : Wheel-chair, Omnidirectional, Removable

WRTr =y SosE | O EEEE, 2. miE SHE, 3. ELEE, 4 B, 5. 2 ofl
Ea— (1&¢T?m\zﬁﬁﬁ%\&%”%%\4ﬁ%%%\5%ﬁ(i%)%i%\
6. EHSHE. 7. 2 DOfh
% B N & C)iﬁﬁﬁlegﬁiﬁ\&ﬁﬁ#ﬁl4&¢i%\?iﬁi%\&W%%@i%\
TRSFY - i 8. U Y | 9. WISEE, 10 B SEE. 11 EOfil
1. [ZC®HIZ EEREZMINT 2 Z & T RMED QOL O & b7 5 1A 1

HONTIE, TR A B2 ERWECE i O4IRIZ
RiE W EAERE TH Y | FIHZE O QOL 12K & < HHk
L%, —J, PFE#RKENTE, 7Y —F v AX—T
B 5 il & FENC LV B ICERET 2 BRENR THRERL S h
L2728, mitg S ~OBE) & FEREER FIEETH 5 D3,
B - RO R~OBEN TE R, 2D, FTTO
BENREEL 720 TR Y, BHOTITHE - Rl FR~0%

VLR e e Y =2 FR (MR T n Y= 2 —)
T861-1102 REAWLAEHZAE 2659-2
Faculty of Project Centers (Center for Industry Collaboration
Project),
2659-2 Suya, Koshi-shi, Kumamoto, Japan 861-1102

2 B AT A LR
T861-1102 REANLAE TR 2659-2
Faculty of Electronics and Information Systems Engineering
(Group of Control and Information Systems Engineering),
2659-2 Suya, Koshi-shi, Kumamoto, Japan 861-1102

*  Corresponding author:
E-mail address : nagata-m@kumamoto-nct.ac.jp (M. NAGATA).

EASFEMER HRLE H135 (202D

DHFETE S, — . ZNETICE L OB aE
BT B (D MTbi, ZOREE Rk 5 —FiE L
LT, Hnd~o@fAbfEshTnsd @, UL, =
N ORGWBEEMEIL, BTz fe OB UGE

F LM ENFEXFE NI TH > TV AHTZ0H
RO ITE &9, 2 OMRERTEM T 212k, FEK
NI ORFBEIFEN T ~OBRENLIEL 2> T
5,

T TEHELE, RN TEIRECTICE MR A
FIRBERERE & (N3 2 ZRX 2 H MBEE Y 2 — LD
FFZEBAZEICEL D flA TETWVWAD B, ZDdEE A2 WS =
LT MBIBLUOBREREZED Z & FEIREOT O
e L 2B A At E o — AV AZTEHT 5
ZEMAREL 20 . NS CTORRFTER ORI A D
ZENRTES,

ARG T, BETHERKES BET Y 2 — LRk




54 tx4
(a) S

(b) HWTIZAERE LR EE
M1 ERREFOBET D 2 —/  3IE 1 S

E1 SHEDRERR & . 1 BHEIC X 527 B EhEMEDKRGE
WZDOWORL, ST, #EREEEICHI C 1 S E &R
L= fE 2 BRI >W TR T 5,

2. BERXEFRABBHED 2 —ILRIE1 BH

2.1 ESa— LD

M1 ICERRA T BEIE Y = —L  3RIE 1 Bt
Blea T A2 3E LIRREE RS, IRET 502
MEENE Y = —/Lid, 2EOEKOE (ERIKH) % FF
b, KR OIRE LA, BT D 2 00% — & THE)T
HIETEBEEZD LR AFWIIBET DI LN
T& 5, BRIKRAZBA L TWAED, EVa—1D7 L
— MEEN 16mm [ZPZ HNTERY, 1 (a)D F KR
FHNZEAMEICEY 2 —L~F) FIFTT L—F %
O TEETHIENTED,
2.2 & HRBEERENIEER

RIE 15 L 2 2B EREL MEET 5729012,
HFNTICEERS LIRIECORIR, 47, R 7R o BRE)
KB AT IR 0T, FERORTEZX 217 T, L, #
W~ O FEHURT L & 20kg,40kg,60kg & LT, Rtk - £ -
BRI O T OFF 24 /8% — 2OV THENRE L, =N GPS
(2 & 0 BB X OBBIPHLS - & TIRRO B Z R DT,
FEREZX 3R T, M3 T L oic, 2B EIREEE
TR SN TWDR, BEOMNEMENETTND I &
Nbhind,

3. AE25H#

oy hu—7 KRBT, Sy T ) —HEA %R
L. kv8ifbadgim Lzl 2 SHa e Lz, 3A1E
2 BREOIMELA K 4 1T, Afkid. RIE2 BREAE AW
7o BREN E BRI L O OEMFHISE 21TV, S 61k
RAHREAQAT, 2R ELZRIBLIEY 2 — VORI &k
BT DHETH D,

L 15 g X
= =
-

g A
Li-ion 23 7 Y — X2

M4 ERAELTMBEED 2 —L WE2 5

(BF 34810 A 11 B34
(5T 3412 A 24 A2 PR)

&3

(1) ZHE: T2)FmBH) - R AArRy NER
28, Vol.29, No.6, pp.516-519 (2011).

(2) K7, @il : T2 BB ER T OBt AT A DB
72| BRI RFCEEC, Vol. 123, No. 6, pp. 1109-1116
(2003)

(3) K H, FH AR - TFREXE O O E ¥R R
LD 7= O FWAAETT BB OBFZE) | A AL
T.%4%5E, Vol.23, No. 1, pp.26-33 (2021)

Research Reports of NIT (KOSEN), Kumamoto College. Vol.13 (2021)



