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Consideration of issues concerning body image: The experimental study of "
tool-incorporation” of white canes, wheelchairs and prosthetic hands
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We conducted a study of “ tool-incorporation” of white canes, artificial
hands, and wheelchairs. These tools are designed to improve the daily functioning of people with
disabilities. We carried out an experimental investigation of a model in which the following five
factors (as they pertain to tool-incorporation) may mutually influence one another: 1) tool design,
2) target movement, 3) movement leading to achievement of the target, 4) physical burden of
movement, and 5) performance resulting from movement. In a study of white canes, we examined white
cane design, the target, movement, and performance. We did the design of the artificial hand, the
target, movement and performance in a study of artificial hands, and the target, movement and
performance in a study of wheelchairs.



(1996)

(2010)
( ) (
)
(
)
(
) D 2)
3) 4) 5)
5
f
3

@ 1

1

a) b)
a) 1200mm 2
50mm
100mm
NP-3211 la
150mm 1 50mm
950mm 17

FFT DS-3000

b) Bruel & Kjaer,
Typed517 1 1b
2 2

AN ANST

{}U=,/ P ]
100 oiER / %

= g
Y
: ]
7
e I
50 b . 4
: itz
AT WIPYT ADERE
Type 2633-051 40 DelkaTron |— PomerLab PLI50B, |——— .
BHOmERNY Gondtonng Amaifier -B8K1L ot ﬁ
la 1b



a) b)

a) 20 90 10 8
800mm 1200mm 1600mm 3
180g 220g 270g

7 1200mm
b) 18
6.7,8,9.5,
11.5, 14, 20, 25, 30, 35, 40, 48, 57, 71, 87, 116, 132, 196, 279 Dum
9
1200mm
3
@ 2
1
task completion time
2
2
Boa
3a 3b
200 2
8mm 15mm 25 2 10

3 Primel3 8
OptiTrack

Primel3 6




G3) 3

@ 1

34.1, 53.7, 114, 208, 383, 560, 766, 979 Hz
208Hz ba 383Hz

5a 208Hz 5b 383Hz
34.1Hz 979Hz
b)
1 LabChart Ver.8 ADINSTRUMENTS
2 10
10
37.8HZ
6a, 6b
\ . ‘
2 =

§ &
H

AN - ~
uml L] Yi i T -~ = I M LN

e
T L T R T T TS es  m en s am @ an @ s
6a 20 6b 90
2 40
30+
25 Hz 75 Hz N
20 dB 200 Hz
— 101
-30 dB s
t% 0
S
>~10
7 -20
a) hardness: 46.70 hardness: 82.28
-30 hardness: 56.02 hardness: 84.48| |
hardness: 68.68 hardness: 86.22
hardness: 73.74 hardness: 91.68
40 : ; y
10' 102 10° 10
Frequency [Hz]



R? (R-Squared) 1200mm
1
8a
0.3 8b 6.7um 279um
10 10 1q

a BRORE 80cm
e | L :
[ : BRO&Z 120cm 2
o g ¥ =0.909x03778 # > g

R2=0.73 a ™

: #® BEORE 160cm é

=3 =0 03307
#1 | neoer o z - iy
z *_:_‘ o A RUEBY
f® ! «aTEY

~ 1 T T g

! 1 10 100 1 10 100 1000
T HATEEONFE(um)
8a 8b
@ 2
Fitts’sLaw Fitts’sLaw
3
Fitts’s Law

@) 3

Christina (2013)



11 3 0 1

Nunokawa Kiyohiko Chikai Manabu Doi Kouki Ino Shuichi 789
Influence of the Manner of Grasping a White Cane on the Ability of Visually Impaired Persons to 2018
Use These Canes for Estimating Object Weights
Advances Physical Ergonomics and Human Factors, The series "Advances in Intelligent Systems and 186 195
Computing"
DOl
doi.org/10.1007/978-3-319-94484-5_20
Nunokawa Kiyohiko Chikai Manabu Doi Kouki Ino Shuichi 879
The Influence of the Manner of Grasping a White Cane on the Ability of Visually Impaired People 2018
to Perceive the Texture of Objects
Advances Physical Ergonomics and Human Factors, The series "Human Systems Engineering and 1000 1006
Design"
DOl
doi.org/10.1007/978-3-030-02053-8_152
85
2018
85 39
DOl
82
2018
82 459

DOl




44

2018
44 2018 21 24
DOl
Kiyohiko Nunokawa, Manabu Chikai, Kouki Doi, and Shuichi Ino 22
Basic study of the influence of the manner of grasping, number of contacts, and auditory 2018
information on recognition of hardness of objects by visually impaired persons using white
canes
J. Adv. Comput. Intell. Intell. Inform 121-132
DOl
https://doi.org/10.20965/jaciii.2018.p0121
45
2019
45 2019 21-24
DOl
83
2016
83 85

DOl




18

2016

2016 867-872

DOl

2017

29 -

DOl

116

2017

53-56

DOl

13 0 4

Kiyohiko Nunokawa, Manabu Chikai, Kouki Doi, Shuichi Ino

Influence of the Manner of Grasping a White Cane on the Ability of Visually Impaired Persons to Use These Canes for
Estimating Object Weights

9th International Conference on Applied Human Factors and Ergonomics (AHFE 2018)

2018




85

2018

18 VR

2018

82

2018

Kiyohiko Nunokawa, Manabu Chikai, Kouki Doi, and Shuichi Ino

The Influence of the Manner of Grasping a White Cane on the Ability of Visually Impaired People to Perceive the Texture of
Objects

1st International Conference on Human Systems Engineering and Design

2018




44

2018

Kiyohiko Nunokawa, Manabu Chikai, Kouki Doi, Shuichi Ino

Sensing an Object®s Weight Through the Use of a White Cane for Visually Impaired Users

8th International Conference on Applied Human Factors and Ergonomics(AHFE2017)

2017

Kiyohiko Nunokawa, Yoshikazu Seki, Manabu Chikai, Kouki Doi, Shuichi Ino

Psychophysical Experiments on Hardness Sensation of an Object from the Sounds of Tapping Created by a White Cane

31st International Congress of Psychology

2016

83

2016




2016

2016

29

2016

88

2016

45

2019




https://tiu-op-prtl.tiu.ac.jp/kg/japanese/researchersHtml/060704/060704_Researcher.html

(INO Shuichi)

(70250511) (82626)
(DOI Kouki)

(10409667) (82705)
(KAJITANI Isamu)

(00356768) (82626)

(IDEGUCHI Norio)

(CHIKAI Manabu)




