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Development of Operation Method for Upper Limb Free Mobility for Elderlies

ONatsuki SAKUMA!, Misato NIHEI!, Tomomichi NISHIHATAZL, Yusuke SUGAHARA ?,
Daisuke MATSUURAZ, Yuki SHIMAZ, Yukio TAKEDAZ, and Minoru KAMATA!
(}The University of Tokyo 2 Tokyo Institute of Technology)

Abstract: In this research, a new mobility which is operable without upper limbs movements is being developed. In this report,
the development of operation interface is described which can perform acceleration/deceleration and left/right turning by the
pedaling movement and tilting body movement of the bicycle. The feature extraction related to the operation is extracted by
the analysis based on sensor values installed on pedals and a saddle of a bicycle. Also, operating system using the extracted
feature extractions will be developed and its operability will be verified using a simulator.

1. AIRERELEH

W, FmEONENRLELRLERE LTI LA
ARV axX=T RNEFEHINTND. 7 LA ViE N
RO RE R (253 2 fEgs e A 3785 D, 1 a
=TIIMEIZENT RO EMME T3 284 20 Z &
L, TACED PRHREBIRAEIC R 2 AT 2 A
THZENEREINTNDE Y. 7L A0 a2y
VLIRER - 50« i 0 - THEE - JEENE DA TR D
HWr S D, JEBEE D) LD 7= DI NS A e LT
0, BITHERE A ST TIRERE OMERE - 1 L 24T o720
52 ETHRIENMFTE .

Z I, B EISEE O MBSO TR & LT,
WATER, Bk 170 EOmAEH 2 W2 BRICIE, Bk
W ERGIEEBOFIRAEC S, RITHECHEEFETO
FIEENMEZ TR ToRE R 9, BT T, T
— D —FHERT 5 2 & THEAT > TOZEIENHI R &
, BEOEF 2R/ S0, BIEICH DD R
DMLV T25Z ERHLNTRoT.

F ZTAIZRTIEL, 7 LA P aX=7 DOigEN
AREREMNE (T 0T 4 T =T ate) BRGE L,
(1) SR DIR T 2B < T I B O A FIHE T,
(2) THHEREDHEEF D 7= I FROEE 2L+ Z L8 T
%, (3) biE#BIEOTOICHE LW [ EiE7 U —)
ThHHZE, O3IREWHZTBEIAOREE HEY.

ZOMEIIEEE DS B EAE T CTHWD Z L EHEE
LCWA10, HEOFEMRINE RN &, Hafd

FISEYRTLA VT I L— a3 ViEfEES (SI12017) (2017 £ 12 H20H ~ 22 B - L&)

BOERPB RN EBMETH D, ZIHDOEMND,
(i) JEAL CHHC X HFH0 - BIRVICLEE LG CTh
0, OBEICTEREEZH WS TZ7 LA L Hrax
=T OUEE B LT BN RER BT ) — B EhE)
EARMETITRETD. BEoa e M A-V%
X 11ZR.

AWRIZEB W CHEE BT BTV —B#hikig,
TRGEE ATEH LB E 2L E LT 5. 22T, K
e Cix T BT U —BEAEB O -0 TiES) %
T L= BENAERETIEDORZE) Z2ANE LTEDE.
CORMEERT D0, (1) BESE L BECHY
BHNT A =2 DR, (2) BAFIRROMER & BAEMEORR
AE, D2 OO0 HEAEFRE L.

Decline in going out
frequency from middle to
elderly age

Restriction on upper limbs
movement by using mobile
support equipment

Prevention of frailty and
sarcopenia

Development of one-seater
mobility realizing upper limb free

Motion geration Enhanced getting

mechanism for leg R on/off property
movement that r, Py and stabilized
provides high b ; j;f;-l X sitting position
preventive effect Development of
driving part and
control system to
realize active
motions

New operation - 1Y
method without (@)=

i 20
using upper limbs e

ne'\jlaor'r)]gfﬁeln?gnt Clarify the stress when upper limbs can not be used while moving |
style and the effect of the decreased operational burden of the mobility y

3

Fig.1 The concept image of the new mobility
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(@) Appearance of equipment (b) State of riding
Fig. 2 Appearance of equipment of experiment

Table 1  Settings of movie
a-1 Drive at 3 km/h on the 0-90 degrees right/left
turning road
a-2 Drive back 0 degrees road at 1 km/h
b-1 Drive at 1-6 km/h on the 30, 60, 90 degrees right
turning road
b-2 Turning in place
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Fig. 3 Sensor axis direction
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Fig. 4 The factor load amount of the PC No.5

Table 2 Contribution ratio and cumulative contribution
ratio of principal component (each participants)

v w
paripan | o [ Ciitsion | pc | amiboion

ratio ratio
A 5 80.80 5 79.40
B 6 82.09 5 77.69
C 4 84.60 4 79.81
D 6 80.93 5 72.03
E 5 74.23 6 80.16
F 5 79.15 4 70.83
G 5 72.42 5 71.06
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Fig. 5 The factor load amount of the principal component about v
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