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Abstract: Index of quantitative evaluation of degree of barrier-free on side walk is required in order to make
progressively barrier-free. In this paper, we suggested an index of quantitative evaluation that can evaluate
the physical workload of movement on side walk about manual moving body with wheel. We devised a
method to evaluate the difficulty of movement on side walk by angle of basic road. It is possible to evaluate
the difficulty of movement on side walk without measuring angle of vertical and cross slope, surface rough-
ness on side walk, and material of the side walk, etc. We examined which index of quantitative evaluation is
useful by verification experiment. We measured the difficulty of movement by electric wheelchair’s consumed
current, and estimated physical workload of manual wheelchair users based on index of moving difficulty. As
a result, it was possible to estimate the physical workload of manual wheelchair movement (relative error =
15.1%, r > 0.93, p < 0.01). It appears that the proposed index of difficulty of movement is useful to evaluate
degree of barrier-free on side walk.

Keywords: side walk evaluation, manual moving body with wheel, manual wheelchair, electric wheelchair,
estimating physical workload
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Fig. 1 Photograph of moving difficulty measurement device.
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Fig. 2 Measurement results of consumed current per metre.
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Fig. 3 Measurement results of physical work per metre.
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HEE KD,

FHHEVT B ICLELE 2 2HEOWEIX, 3.2
ERUT A7 70 MR TITV, #BEE 11 A2
LT EBRICH o TUL, EBSINE 2L, WEOHIC
EHMB L OOETEBRNEICOWTHH LFAZ 25772, 1
FEOBIZIL, EEOLVHRGEETTE L7207 EET S
LI IR L, ETRICEWT OFEINE &) 2 EL
L7z HENE 2T - 72, g, BEZ 2122 m
FTO4T, 2 [ OETOMEME L L7z, FEiE W
EATREOMAFEOWERERZ K 3 18T, BEhHENE 2
EHEHENTOHERR (K2) LhRBIEs2209KE
WS, HERMERHEEE LRI X o THEFEEABIINT 2 R
HHAOENL. £7z, 2 [MOETIZHT LM ANOH A
13 8.0%, HEHE(RZEIE 114%Th 72, FEHWVTE
B oFe (HEEFEOME) % B, HRreERme
g (R 2&E) 2HAEKE LA T v 774 X%
W& BERIROH R T -7, FOMSE, HWrERHaE & &
wOMELZHAEHELE LTHRALZET VAR D AIC D
fEAS/NE [27), O HHEREEARERIDOMHEIE 0.93
(p <0.01) THY, HEWFERALE L EEORDBUGERET
fERER 5% BT EDICHETH 72, 72, HEHE
wmOEREFMELUINC S, EATHEE, 1 A e —27 O
W GEATRB SR T ETOA ba— 7 [z B4R
THE), R HWERE L-ERRGH 1T 7255,
D AIC fEAMEVE 7L O B HE S A P E R B Ol
THoTd, EIHEDYE0.25 (p<0.01), 1 A I —
7 ONHEERE D YA 0.08 (p > 0.05), HFEEDLEA 0.58
(p<0.05) THY, THLBETCOHCIITILEVEDL
EZ LNz, AROBEDHIE, FEIZBWTFEE,
TR TIOICLEL 2 2R AHEOFETH 5 72
DIZ, BEMEEEIC L o T LIS 298 L LT, 1
HEOWFEHTYHEEZH WAL Z LAY L E2 S5, HF
O HHEEYME % ko 2 ERYEE K (3) 1RT. X (3)
DEFAUI BB EE ST E AR LR E T A7 7 v Ml
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72120, W, FEIHEWSBERMLSEE [J], 0 BHEE
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HA.
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3.5 MNMAERE COBHERATS SULEEHTE
% B X CFETHMMY DD R WA D& 5T X7 7 )
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Fig. 4 Measurement results of degree of difficulty of movement.
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PRI, ERMAEE 1.2 B ORI A BLIS T A3 D K & W
bO Loz RN % FEAE & HEE O IR TR
60.4%, ¥ 15.1%, EHEMRAE 13.T% THh 72, 72, i
fifl & FERE D RF I ITm IEOFHBIRILR (r = 0.93, p < 0.01;
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Fig. 7 Differences between estimated values and measured val-

ues without reference road.
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A7 7 )V MRS (PEEE 14 m, RHEWTE R 4.8 &,
REWHEFHAE 2.1, K6 Ho (BE) ©5 AP TH -
7z, FEIEWTRBEIRFOAHEOERME & HEHEEZR 7 12
AL AR O FENE & HE e I ORI ER AR IR K 37.8%,
T 11.6%, EHERZAE 88%TH Y, FME & HEE Mo [
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LA BEEOARMEFR YL, EBRICTHHERVTTRELL
BICLETH - 73R, BLUOBEHEZX 8 I2/RT.

© 2016 Information Processing Society of Japan

r 700
600

500 _
£
B mimins
R ~EAHERQ
N 200 TS EN R [m]

- 100

400

-0

8 SEBENII BT LA g OHEEE & FERE D=
Fig. 8 Differences between estimated values and measured val-

ues on side walk.
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