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Abstract: Wheelchair users face many “barriers” that interrupt their movement outside. In order to sup-
port wheelchair users’ comfortable movement, many studies use crowd-sourcing to understand the “barriers”.
However, barriers can be classified into physical barriers and psychological barriers, and many studies focused
on only physical barriers. Psychological barriers disrupt the wheelchair users by increasing the level of stress.

For example, too much traffic or inadequate visibili

ty make the users anxious or stressed. It is important

to understand psychological barriers to support wheelchair users’ safe/comfort movement. We focus on the
psychological barriers and propose a method for estimating the impact of such barriers. As the metric, we use

“ride comfort”. This paper gathers and processes ine
method.

rtial and vital data to propose a ride comfort estimation

Keywords: wheel chair, HRV, ride comfort, machine learning
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Fig. 1 Concept of the proposed method.
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Table 1 Inertial features.

TPl i
min i fiE
max ﬂ%j{'ﬂﬁ
ptp PR
median AT T
ave FHfiE
std T
amp0-1 0-1 [Hz] @ ¥ s e
ampl-2 1-2 [Hz] O ¥ Foi e
amp2-3 2-3 [Hz] O JE¥Faoa
amp3-4 3-4 [Hz] O EGRE
amp4-5 4-5 [Hz] O EGREE
amp5-6 5-6 [Hz] O 5k EbnrE
amp6-7 6-7 [Hz] O ¥k Ea
amp7-8 7-8 [Hz] O &k #om e
amp8-9 8-9 [Hz] O JEW R L
amp9-10 | 9-10 [Hz] O JH ¥R
ampl0-11 | 10-11 [Hz] O E#% iRz
ampl11-12 | 11-12 [Hz] O EH LR E

ampl3-14 | 13-14 [Hz] Ok EK0HE
ampl4-15 | 14-15 [Hz] O JH k50
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Table 2 HRV features.
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Fig. 4 Axis configuration of inertial data.
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Table 3 Questionnaires.

Number Questionnaire

Q1 BREFISET TS E L2A?

Q2 Az & CTIETTCE L Ly

Q3 falrz & U FIETTE £ Ly

Q4 HEICEEY L CHEITTE T LT
Q5 R —2FEHL L CGENE Lh?
Q6 ARGENEECTISETTE T LD
Q7 I— A% fH O PIEfTCE F Lzn?
Q8 a— A% BFTEE LI,

TR RTEMEOLHBIIHLTY v i —
FRETOPS 6 6:FEFICZEIE), 0. Fo/2L %
IEbEV) EAET L, FETHEOE) LA T s
&, (RO, e, CPuliEr, “REW) oAaT
(Sraase>3safety»3comfort, SStability) DYy & L, TR ED

Rozz, 7k, QUL-Q8 EFEMHHDREEME T 5.
Sease = 2 ;r RE (11)
ssatay = L1 (12)
Scomfort = @5 ; Q6 (13)
Sstability = il ; @8 (14)

_ Scase + Ssafety T Scomfort T Sstavility (15)

4
BWERE DS 12D F— % d 2 BT 5. A¥— L&
T— VEHIE WSRO 7 — 7 g Eh, BEER S 13
Bpblogr—5 2 EHBIZ3oEIL, MO LRED
T=y RN L. AR 44 BT =5 dy, ..., diyz 1%
oo KT—FdHhS 3EITRLICEME f 2B L.
EHEERD RO EL i i ERERO ROFRE
Z foia L, TNENNR=ZF4 21, X=ZF 12
W, 72— XTI QL5 Q8 DEfiFnZFh
T HWEKE L, e f 2Bk E LcfEEET v E
ART A, HEE L7 Q1-Q8 ofiiE v Tt (11)-3X (15)
TRTEBYICHEA T EHEL, #E72—XTT A
NF—FDORaT LHEEA T T OMEE % 10-fold KT
TH L7z, REBRTIIRD LA 2 THEICHFES T 50
WE DG EITH) T & ##JE LT, Random Forest 12X 5
BJFEH %47 - 72, FE21E Python @ Scikit-learn (28 1)
% RandomForestRegressor ZFIH L 72.

4.2 R -ER

Ha— A BT L HEBREOVEFEY LA T T 2E 5 (2
RY. a—AOMHEIZK 2 IRTEBYTHY, KED
BEIEFATRIBEOE T TH AL, 72k 21E, “Course C:3”7 1
I-ACO3MTHER A, £IA—AIFTHDFIHA T
Tk, I—A A:455 2—AB:3.15 I—AC:292,
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Fig. 5 Ride comfort scores of each course.

12 ¢
1.0

gog-
506
=
R04
02
0 1 1 1

Course A Course B Course C Course D
M6 a—2TLDI3WITHE 1FITHORAI T D

Fig. 6 Differences between 1st and 3rd trial of each course.
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ZAbih,
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T—=FDAAT LEFEOFUA T OMBERE (K7 v
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R4 R LHIEERROMBREL
Table 4 Correlation coefficients.
RETFH: | R=294 01 | "R=AF( 2
0.737 0.698 0.556

0018
0016
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& 0012
8 o010 +
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& 0008 |
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AX AY AZ GX
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Fig. 7 Average importances of each feature.
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Fig. 8 Comparison of each course accuracy.
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Fig. 9 Comparison of features importance rate of each questionnaire.
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