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Study on Evaluating Influences of Barriers and
Developing Usable Devices to Negotiate the Barriers

for the Manual Wheelchairs
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Abstract:

It seems that there 1s actually very little possi-
bility to clear all the level difference and gap com-
plexes between platforms and trains. This paper
concentrates the issue on negotiating the level
difference and gap complexes by the manual
wheelchairs. In this study, simulated platform
and train floor were constructed at which level
difference and gap can be changed.

Using the simulated platform and train floor,
15 wheelchair users and a normal person riding
the experimental wheelchair performed trials to
pass through various level difference and gap
complexes.

In result, a scale that indicates the relation be-
tween driving ability of wheelchair users and size
of level difference and gap complex that they can
negotiate could be prepared. And, effectual device
that can assist the wheelchair users to negotiate
level difference and gap complexes was contrived.

And, it became clear that driving force could be
reduced 1n negotiating level difference and gap
complexes using the trial device we designed.
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Table 1 The total weight of each subject

AR EAERETE N|REEEN| 5N
A 209 599 808
B 152 383 535
C 156 519 675
D 192 487 679
E 145 515 660
F 148 402 550
G 127 650 177
F 317 295 512
I 79 424 503
J 260 526 186
K 134 611 145
L 109 644 753
M 152 546 698
N 221 539 166
o 123 418 541

4.1.3 BIBERRICKBIRIEFER
(@) 2 HREFEAN
FHHOTHBREA~OITON T, B « MBS
WREEFERR 21T 0, TR OE S0 Ak L U5
BUIETAMGEE S IS EAFM L, 20
FROME LU THEBRE AL LU BOBLRREAE % 2
~3ITRT, EFOORRITHEE, AP LELL
VARSI NN 1 7 NE] b -

WREADBE, ERUICTXTOR « BRI
DNTE > EZCHEBTETNS (E2),
BB AlZ, N> N ABREIEEIASE K. T4 ) —
LARER Z EMS, EBRUALEMETXTIZONTE
CEBTEXRLbDEEZ SN B,

zhizxt U, SgHEGowREB (E3) 0kH
1Z. BXEIGE MR T LTV A841E. RUBEEET
HoTh, BMEINKXL B EHABTEHLESZ
EWH B,

xR2 BAHSEFMER #HBREA)
Table 2 Evaluation of easiness/difficulty (Subject A)
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Table 3 Evaluation of easiness/difficulty (Subject B)
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Fig.17 An example of assistive device to
negotiate level difference
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Fig.18 Trial device to assist in negotiating level
difference and gap complex

5.2 RELTERZE - BRREEIE NS DIREE

AR U7 BeZE « BRI Al BB AS D3 A3 3 A 15 s %
WRRES 5 7o DIz, RAMERRE 2SI 0T O 7 v
M R— MO T (K18). Btz « Batftlada
B EREN ) 7 — & Z I L 72,

B 0 mmis st U T IR o Gtz n
DT, BEEEHEMIZ 5. 100 150 20, 30, 40, 50mm
E L. BRRIESE1380md & & Ui,

B1191Z Bt 2 i 50mm « PRI IES0mm 2 #fi Bk HE > & T
Wi L& xDEE Iy — Dl ERT, BED
72T, BEZEE50mm o B MR 70mm & @ R AR Gl Bh
Bikse L) TEB L EEZDEE S8y — ol %
X20i12/r9 (Fijd U7c X 912, BeZEE50mm » B R s
80mmD Tl MBS 2 Ll R Cld@d 3
A EIFTERM-7DT, T—FHLTH3B),

B 50-[5f080

600 T T T 1
- £
R
& 200
" 100
0 I L
7 8 9 10 11 12 13 14

-100
B s

19 wENREN E TORE)/Y —

Fig.19 Driving force pattern with trial device

_ BES-BMT

500 I —T"T
400

z

R 300

& 200

100

-100

B s
20 #HENEIEL L TOEREN/NY —

Fig.20 Driving force pattern without trial device

i B S Bh B COBRBY AL RERINEROmm)

600

500
= A - 1 :
400 |- EWE
f.l\ —o— fHENHE (T
4, 300 -
s

20| oy 4" T *
B

100

0
0 10 20 30 40 50 60

BE® mm

K21 WEEEOEEICK S REBBEERE A
E—JEDLE
Fig.21 Comparison of driving force in negotiating
level difference and gap complex

fRtko & 55 < LEPHEpiRt 4 123



K19, X20H 5, BFE L7 HliBhBSRE 25825 L7
EITKD, Fr A7 TERE - EZEBT 50DICE
T BB SIDIEHITINS K I 5722 ENGns,

T IT, M AE A L CER LI ET—F»
5. F+ Ay TEXE - BEZEBET 3 E XD
E— 7% RD. BEEICX B LEERB O#E N &
LTEEDD EX2EHS, B, K2lLiZid, bk
Dbz, 6 UBZE R « BRREE S 2w BhBs R 72 L
TH#HLEXDH -7 (N150F—% %
FIH) &RULTWB, 7272 L. ik LToR
Z2=50mm PR IR8OmmiE @ IRF D 7 — 7 (F 1D Ty,
o D ICBEZE=50mm « FRIEMNET70mmiZ 3 13 2 EXEh /) & —
JETF—7 %R LT 5,

BI21 5 alfE U 7o BeZE « Bt fidl il i el Bl A 4 2
HLIcZ LItk D, FHEHOT TEZ « B Z W
T 5 DICHEI B I ARIEFIT/NS K-> T 5B Z
EMHOMLTH B, BREEPI0mL, 12785 &, B)
B I HBIEERE7S L OB & DB LI FIT 5,

I 51T, filiBhEEHE T Uik, B&ZEES50mm « PRIE R
80mmTIEF + X DBHICIZF VIAATE 72 < H)
FL o TUE - 72Dz Uy HliksHE & 455 L
722 EITED, F ¥ XY DREIANDITF DIAA N
(HBTEBREHITH - EbEHITMT 3, &
AIEH B L 2R IROTD S AN TH B Z
EAERBELTWS,

6 F&o

TFEIHEOIHHE NI TE B B2 - B KX
SFHHEOEBIREICE S LT ABKE L,
Al MoBEtEEA 8 4. SHBEIHE S 6 4. F R
F 1L RAITOOTEZ « B SREE SR 217 - 72,
Moft+a & O LA 1. 2B DB 2 E50mn « B i
80mmE THRIZHBE S L {IXB TR L@ HEA]FET
Hotee 74 —TZBLEEDRMEBEEENTER > T
AR, ThEEMERBL -1 ESA B, KK
L. D720 ERSBSRE DS BIF S E CTh - Th, H
Btk BEIC SO T T EE R L THF v 2 ¥
ZRRENCE E LT LE S EFEE BN E 5D
T, FEBiE TERCHEBORT Z v bhR—L4 < H
W THhIE O EBERNHZEDa AV MEFKRL
TTABWI I EFHBELTEBLLLEDLDH S,
SHEEHEEZ IC DWW TR, RIESRE S BRI L T B
DT, TOHRAHEHE O N> NV LEREN ) 1Tk - Ty
W T & B BER « BRIIEAE S & &4 0] D RRGEE
KD S ST 5 72,

A O FBHL O RS 1T K A REESEER T —
Fins, BT « [HHFERER SRR T X 2EKE )

DS IUTHHIE T & 5 B « RO K & S 03 ¥EE T
X B RETE AR T Z EMT XIS,

RIZT, HNT DTy MY AR— MO R TB -
PR 2B L3 75 hikxELl, LT, &
EE T IV ABUWE L CEFIHE O IZ & O BREE L 72,
ZOER, BRUMLEBI, EITF v A7 THRE
IR D B 5 OIC A B BRE) )] &2 FER ISR RS 5 Z
EMH ST BZE - B@EsaipEE & LT
FEHITAMTH B EMREEINT, &<IT, @
D TR, BZEES50mn « BREITESOmmASE - 72 £ 1@
WTEZMoTzDITX Uy BE U7 aliBhEEE 2 D
i3 7e56. F v XIDBEEISE LA T E 70 <,
F o, BB RIS S i, TOZ &I, F v
25 MBS o B A Z B BRO B RS h B
BhRICT TR, REWHEROm THOAIMIM
EERTHDTH B, 5%DEMEAFEDREITAE
THEDEEZEZ LN,

7 BBHYIC

AWFRICHERE & LT T 7o iR AT
BEVNEYF—Y 3 vt vy — BRI R
i B iR R AR SR iR IS AT ST B J5 2 1T
UL EHOEEAELET,

F 7o, SHEEOMIEIR. GDOZ@EANY 77 ) —1
e LTI - T2,

EE X

1) SRHEARR, WS EiiEh @ REEEE ) 780G f
RO 5 A E O FlikE L 0N TEREED
BHFEIC BT 250, PR 164EE R ERA fEfko £ B 5
O TLEWFSET R %, pp.132-139, 2004

2) KRHAKRIEZ A @ SifE « FEE OB BB O RuL
BT AIFTERRE (20 1) —ETREEHGT 51
A MBI BREICKIETEZEDEBM —. F
AR g AR PE NOK WA RGBS 3 AT R [ N
pp.137-141, 2001

3) MR AL KRMALKIZ D @ BIfEICHEH U o s Ze fl e
FOHARTA T AME (2D 1) —HLTfE
HAHEOBIEREII A B LI TR Mg ofMgE B2
W)\ PRI RGO £ 55K ) T2E5E
AT e, pp.119-126, 2002

4) http://www2.techno-aids.or.jp/ asp/BXX.asp? oushiki
=B-10&YouguCodel=00894&YouguCode2=000001 & v 5[H

124 kD % 55 b TEPHEHrHt %





