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Abstract This study was undertaken to address the difficulties and inconveniences of an electric
wheelchair. We focused on improving usability of initially completed products by augmenting the
prototypes designed in the previous study. For evaluation of usability, 10 elderly women aged over 65
years, capable of movements and physical activities in daily life, were enrolled as subjects. The
experimental method included a subjective satisfaction questionnaire evaluation of the elderly women
using the target product, and the observation evaluation was achieved using video recording data, etc.
Usability evaluation revealed that the elevating sector requires improvement of intuition through
separation of the elevating control panel and the driving control panel. Improvements in the driving
sector include corrections of the front wheel mechanism or driving control algorithm, Ul, and sudden
stop system. Transferring section assessment revealed a necessity to secure structures and add structures
that support power. We believe that based on the inconveniences and improvements presented in the
usability evaluation, appending the existing prototype with complementary products will improve the
quality of life of elderly women with limited mobility.
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1. Driving and elevating electric wheelchair

prototypes used for usability evaluation

Fig.
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Fig. 2. A/B/C type seat
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Table 1. Characteristics of the subject's body information

Stature Weight
No. Gender Age (@) (ke)
S1 Female 72 154 56
S2 Female 65 157 45
S3 Female 74 159.5 53
S4 Female 76 156 43
S5 Female 76 157 58
S6 Female 66 158 57
S7 Female 74 153 54
S8 Female 74 153.2 57
S9 Female 72 164 64
S10 Female 76 153 48
72.5 156.5
MzSD 138 133 53.5+6.1
23 A8d It Z=EE ! &Y

1089 AT dgo R A4 H7kE st
gom ALgA W7} Mfgﬂﬂ& Fig. 37} 2] #5319
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Fig. 3. Usability evaluation experiment environment
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Fig. 4. Pressure by seat type
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Fig. 5. Force by seat type
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Fig. 6. Area by seat type
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Fig. 7. Features of C type seat



Ad

9957

S BAOIE ol8ske 1P A4 AR A+

242 HEE 20

Table 29} Zo] #&g7t A}, 30 374 DA A
AEEY & A 7 3l5ET 59 F3) dAoA A
£ 24 o7 357t 5 A4 SF=EA.

29 Aege 24 0 59409 A9, BThAE
o] @A) Eelo] 73t Yl A AXITHA 23 7
971 WIS BASIGITE. A, Hef o] 572 H

oil

Feole st AAIFIAE A Eolol digt
£ ARSI A ot 5 YA — £ GA= %017}
= 5*741011/\1 AFIARER] FEohe gl WEEIH

A 9 vl 22 AR 23] B, AlAlE Sk
7} 4 = A3 P2 S o vt A=) E A AolA
Hgo] vHA Hie ARl BE ARl AA T
St g HAYS] dsliA olsfehs AradA=

AAIES FaYste] oAket FTigt 7] AlAIES B
SHAA, AE AR EG BH ] 59 5 HAYF
o] o eﬂ% Agrog st MiAdE B 9 B2
A= 401 + 285 mme] o|ZA7E7t wAstAt. A
ol TAOA It wste] 9ol AS Aer

s,
243 BEC Wt A}
WEE Bk 2 5 WAl

717100 dhet A8kl AgA E#EETable 33 20

AngEde 2459 BEEs A8 197 gt

AYNARE BEER), W9 THTA) 7 ThEE

U 7 HER Woisec

79 9 57 A 283

kel
e

9] AL A-Sstal A7 FPS viE $£P5IFA|RE 1 Table 3. Satisfaction evaluation results
X] ‘51\6‘1' ﬂ—?’-ﬂ]’%ﬂ—é—/] 7&“[‘ E‘?_]_o] /:q;ﬂ. Egag“% 141?& Survey Item M=+SD Min| Max
%01]5 %__rLé]—_‘ﬂ_ Oé o= 7]—35__ /\]xﬂ%cﬂ] 1:]]6]—01 %ﬁd‘é‘g— Driving operation was easy. 51+1.5 3 7
N = — - - I guess I could have operated the
T QS BESIITE Y ZUAEY o7t 5 drive even if I didn't hear the 3.0£1.7 1 6
Az ] j9 2GS v Aos wewgs, ol
It was easy to operate the seat up
53+1.8 2 7
and down.
Table 2. Observation evaluation result I think I could have operated the
seat up and down without listening | 2.9+1.7 1 6
Type Item M#£SD | Min | Max to the explanation.
(@ Controller operation 11.7 3 30 The speed felt fast when driving. 49409 4 7
time(sec) +85 When I was driving, I was anxious
@ Controller operation 51.5 4 75 because the electric wheelchair was | 2.7+1.1 1 5
Elevation and hoisting time(sec)| *11.1 shaking.
® Nur-nber of errors 05 1 'felt' the el.ectric' \'Vheelchair 24420 1 7
during controller +07 0 1 slipping while driving.
operation(times) - I can always position the electric 55412 4 7
@ Operation time when 162.8 wheelchair exactly where I want. T
running the driving +15é2 37 590 1 was anxious that the electric
Drivi menu(sec) — wheelchair would fall while I was 2.6+1.7 1 5
riving = .
® Number of errors 64 going up and down the seat.
when running the +‘71 1 26 The speed of going up and down 20408 1 3
driving menu (times) - the seat felt fast. T
® Height adjustment 44.9 13 93 I felt uncomfortable because I felt
Tre . operation time(sec) +£26.2 vibrations while going up and down | 2.2+1.8 1 6
ransferring [ —— -
(@ Height alignment 19429 | 0 10 the seat.
errors(times) o I can always position the seat 55414 3 7
® Shortest distance exactly at the desired height. T
Arrival between chair and lift o 120 | 1070 1 felt comfortable sitting down. (A
+285.0 8 . 4008 | 3| 5
(mm) type seat)
1y;eeltscezglfortable sitting down. (B 53410 4 7
o X 23 3 Ao O o]&L o
6, 7H19] o 5 v & date] 4¢- ols= I felt comfortable sitting down. (C 6.040.9 4 7
o AAE zolsh ofAte] kol WEL AeleE  _upe sea 020
- - - It was convenient to transfer from
4ol ABHYL. AT, BE AT ST F oo ot 5314 | 3| 7
AlolA 332 st Aol tisiA RS & sk 4% e onveniens o transfer oM | ggz19 | 1| 7
i ight.
O] %ﬁg %\J_QD:]‘ }—O]—/—\-E/] 5—1} T&%a}cﬁ 3“?‘1‘ Fﬂ‘/l\‘ﬂ' When transferring, it was
2= "psle Ao] TEFE|Q) uncomfortable because of the 1.8+2.4 1 5
R KL= 1 A=A armrests.
upRet 8 T=2F B Zylo] AL AFAIAES] When transferring, I was anxious 24417 1 5
because my seat was shaking. T
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