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A Study on the Spread of Providing Accessible
Environment toward Well-being Society for All

A Study on the measure for barrier-free improvement of existent

facilities, Part 2
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Abstract:

The purpose of the present study is to present
the measure to improve the level of barrier-free
maintenance of existing facilities.

Recently, many local governments revised local
regulations, aiming to strengthen legal restraint
of the barrier-free maintenance standard, based
on the new barrier-free law. Strengthening a
legal restraint might be effective in the thor-
oughness in the restriction. However, it has the
anxiety to decrease the motivation that arbitrar-
1ly maintains the parts other than the restriction.

Therefore, induced measure based on the uni-
versal design is especially important in measures
against existing facilities. The local government
should work on induced measure of the user par-
ticipation etc. In the present study, it proposed
the introduction of the performance regulations
and the installation of the user monitor, etc. , and
the necessity of a continuous maintenance im-
provement by the user participation in the design
process was described.
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A study on the Walking Support Policy of the Visually
Impaired in the Public Space

— Barrier-Free and Characteristic according to Sound—
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Abstract:

The purpose of research is to support walking
for the visually impaired. Concretely, We grasp
the realities of environmental information use,
based on the characteristic of sound and the char-
acteristic of walking. Besides, We suggest new
needs and necessary improvement in the party
concerned estimation. The results are as follows.
(I)The environmental information which the
visually impaired use is different in role of its
own of a place, place understand(orientation), di-
rection confirmation(mobility), distance recogni-
tion. (2)The information acquisition from sound
1s criteria when they especially grasp place and
location and demonstrates it’s efficiency. (3)There
are sound device installation problem and other
people’s moral problem as a task in the barrier
free maintenance. (4)There is effectively available
method by kind of deliberation and care not only
artificial sound such like a guide bell or sound
signal as improvement specialized by sound but
also after integrating information which exist in
daily living.
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Tab.1 The outline of Hearing survey
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Tab.2 The outline of field survey
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Tab.3 Attribution of examinees
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Tab.4 Classification of the environmental information
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Tab.b Evaluation by the visually impaired
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Development of Accessible Environment toward

Well-being Society

—|mprovements for Effective Resting Space in a Public Facility —

wINFE  dIEBE
KINUKAWA Mari, KITAGAWA Hiroshi
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Keywords:
Resting space, Public facilities, Going-out be-
havior, Walking behavior, Identified elderly for
nursing care prevention, Elderly with dementia

Abstract:

The objectives were to clarify the needs of the
elderly for resting space in public facilities and to
consider environmental improvements for facili-
tating the use of resting space from the view of
the needs. Four surveys were conducted: two
questionnaire surveys (identified elderly for nurs-
ing care prevention.; staff of group homes for eld-
erly with dementia) and two observation surveys
(an elder with dementia and an elder with deterio-
rated walking ability in their going out to a pub-
lic facility; actual use of resting space in a public
facility by local residents including elders in good
health).

GHs clearly showed needs for better resting
space to assist their going outs as “Daily Life
Rehab.” In the observation, elders with dementia
and with concern in walking rested every 200m in
their way back home. At a supermarket, the rest-
ing space was used as the place for “talking”,
“preparing for the next walk”, and “unspecified
behavior such as “resting” with no specific physi-
cal movement.
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A Study of Community Mobility Environment for
the Elderly and People with Disabilities

— An Assistive Approach Study of Regional Community Mobility —
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Abstract:

Many local governments are hard to provide
transport measures enhancing mobility for the
people with mobility disabilities, especially sub-
urban and rural areas. It is increasing car acci-
dent for older drivers. And it is necessary to
provide alternative transport for older drivers
and reduced mobility elderly in near future. But
almost these areas, it is hard to operate bus serv-
ices and “community bus” services by local gov-
ernments. So it will be required more community
based transport measures in suburban and rural
area in Japan. In this report, it is reported the
situation of transportation in local governments.
And it is considered about the social mobility
support systems, their fitting transportation
system, bus systems for citizens in local area.
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Study of Mobility and Life Support of People with

Low Vision
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Abstract:

Many people with low vision have a difficult
time in their daily lives. Especially, they feel diffi-
culty in night walking through poorly lighted
streets. The purpose of this study is to expand
the use of our proposed devices such as LED guid-
ing system and flashlights for the people with
low vision.

In this year, we conduct a behavioral observa-
tion survey of three persons with low vision who
use flashlight at night. When the subjects walked
from the nearest station (or the nearest bus stop)
to their home, they shined a flashlight on white
lines of road surface and hydro poles in order to
confirm their travelling direction. Meanwhile, a
subject put out a flashlight when one passed
someone on the road in order to prevent damage
to the eyes of the person or pet animal in front of
one. These actions are effective in night walk and
specific for those with low vision.

Additionally, it was discussed to construct a
character recognition system wusing cellular
phone. In order to evaluate time delay and image
quality, we constructed a concept system which
used a videophone call. As a result, the system
took about 2 seconds to handle image processing.
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Research on Disaster Evacuation Support Systems
for People with Visual or Hearing Disabilities
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SUGIMOTO Yoshimi, OMORI Kiyohiro, KITAGAWA Hiroshi
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Special Elderly Nursing Home, Information
Infrastructure, Cellular Phone, Network of
Personal Contacts

Abstract:
New information
internet and mobile phone are improved, and it 1s

infrastructure such as
getting more importance in a means to share in-
formation at the time of disaster. On the other
hand, welfare facilities are expected to become
evacuation centers for people with special needs
to disaster, however, some of these facilities are
built away from residential area. In this case, a
lack of infrastructure improvement is suspected.

In this study, we conduct a questionnaire sur-
vey to special elderly nursing home in Hyogo
Prefecture. This questionnaire includes questions
related to information infrastructure and net-
work of personal contacts. As a result, it is capa-
ble to access the internet at all facilities, but it is
hard to use cellular phone at 10 percent of the fa-
cilities. In addition, it is found that many facili-
ties consider further improvement in cooperative
frameworks with community associations, how-
ever, they don't well know practical arrange-
ments of it. Therefore, it is thought that
progressive approaches should be introduced
more actively.
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Table 1 Reception of mobile phone
ERDZIEKEE

Es | 0~1 | 1~3 | &F | EE@E

o | EBEN 6.6%| 132%| 21.1%| 46.1%| 13.2%
£

8 | B8 3.9% 79%| 263%| 48.7%| 13.2%
o

| HERS 5.3% 1.3%| 250%| 55.3%| 13.2%

EHBENRN 6.6% 92%| 289%| 40.8%| 14.5%

3 | %M 5.3% 53%| 250%| 500%| 14.5%

MR 3.9% 1.3%| 250%| 539%| 15.8%

£ |BBEAN 7.9% 6.6%| 237%| 197%| 42.1%

§ EAE! 1.3% 53%| 276%| 237%| 42.1%
[e]

@ | HEERst 0% 26%| 250%| 303%| 42.1%
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Table 2 Usage situation of the internet service

ISDN 250%
ADSL 27.6%
FTTH G774 /3—&18) | 30.3%
ZDfth 2.6%
EmL 0%
|EE 14.5%

[AEDH - 7B L T3, fMohoof v 77—
Fy P —EZBRENE S, THAE I ENMEREINT,
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BEAEE 31T, BIRATBUER B X O EHbERE A 5 ©
A OHMWAEE 4ITRT,

x3 AREFEELIUFAXDHELE
Table 3 Number of installation of public phone and FAX

18 | 26 | 38 | 46 | £L | E@E
INBEEE | 645% | 105% | 1.3% | 1.3% | 22.4% 0%
FAX 76.3% | 15.8% | 6.6% | 1.3% 0% 0%

x4 BKRTHERSIUS DADEE
Table 4 Existence of community wireless system and
radio receiver

H5 | LY | DALY | EREE
BHSSATEREESR | 32.9% | 57.9% 2.6% 6.6%
STF 750% | 23.7% 1.3% 0%
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Table b Usage situation of cellular phone of residents
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Table 6 Cooperative framework at disaster drills

Hd | B | HhSEL | BEE

1RSSR 132% | 77.6% 6.6% 2.6%
pais) 38.2% | 48.7% 10.5% 2.6%
R&EZA1 7.9% | 84.2% 7.9% 0%
BR 30.3% | 64.5% 5.3% 0%
[EiDtEALFEER | 40.8% | 55.3% 3.9% 0%

K1 KEBOBNEHICET IHMESF

Table 7 Agreement of cooperative framework in disasters

H5 | Bl | HHSAEL | EEE
e BT 132% | 73.7% 11.8% 1.3%
PHERR 23.7% | 63.2% 13.2% 0%
REZEf 3.9% | 86.8% 9.2% 0%
BAE 15.8% | 75.0% 9.2% 0%
[EDIEHIEER | 31.6% | 60.5% 7.9% 0%

2y KERFO B IAFNC BT 2 hEFOFMIZ OV
TETIZRT,

g B KR T 3 A pE kR 2 B K R, E
IBIR E D ITIRRINELIN TN B0, BMEFDHE
ILETHEDTNE EZARDBNT ENNh o7,
¥ 7oy MBI 0 K R R A R o RS PR 1T HE D
% i fik B R o BAE R B & o 1R A EN T
WAHEFZ B,

3.4 1EFRELTOEBIZDOINT
BHERMEBRISICHEL T ELLEZZL T
BIHEMA V7 IBELOANR Yy b7 =7 2K ITR
T (W BEERIZE),

%8 SRUELIVERSA VTS, ABRy FI—2 (MA)

Table 8 Information infrastructures and human network
that the facilities want to improve (MA)
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Research on elevator use evacuation behavior In
Hospitals and Welfare facilities
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AMANO Keiko, KITAGAWA Hiroshi, FUKUZAWA Seiji, HASHIZUME Tsutomu, MUROSAKI Chie

WHHeE (LBIxXXFE)
MURAI Hiroki (Hiroshima Institute of Technology)

F—O—F:
ILR—=%, HHT, KELE
Keywords:

Elevator, Wheelchair, Fire safety

Abstract:

If the use of the elevator becomes possible, the
improvement of safety can be expected of the fire
evacuation for the walking for oneself difficulty
people (That is, wheelchair user) who exist in the
hospital and the welfare facilities.

In the present study,

(1)Field experiment

The evacuation experiment that used the eleva-
tor by the staff in an actual welfare facility and
transported the wheelchair was executed.
(2)Questionnaire survey

The investigation of the elevator use when tak-
ing evacuation for the special elderly nursing
home in the Hyogo prefecture was executed.

Result of experiment / investigation concern-
ing elevator use when taking evacuation
(1)A lot of facilities were interested in the eleva-
tor use.

(2)Effect expected by elevator use:
a)Safety improves.
b)Both "Patient" and "Nurser" body loads are re-
duced.
(3)It listened to the opinion about which it wor-
ried on the other hand for the elevator use:
a)The escape route might rather become long by
the structure of facilities.

b)There is worry that "Patient" shakes and is
confused from congestion etc.

Future tasks:
(I)The transportation speed and the balance
maintenance technology of safe safety of the
wheelchair when taking evacuation are examined.
(2)The system to follow uneasiness of the patient
in confusion is examined.
(3)The number of people of nursers necessary for
evacuation is examined in consideration of them.
(4)The effectiveness of elevator use evacuation
that considers the structure of each facilities is
examined.
The above-mentioned evaluation seat making is
necessary.
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Table 1 Participant’s composition
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Table 2 Eleveter's outline
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Table 3 Condition of experiment
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Fig.3 Appearance of wheelchair transportation
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Table 4 Considering the contents during transport
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Table b Evacuation procedure
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Table 6 Participation in disaster drills
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Table 7 Evacuation planning issues
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Table 8 Evacuation guidance
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Table 9 Method of inducing evacuation area
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Table 10 Evacuation order induction
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Fig.6 Expected benefits of the use of elevators
during evacuation
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Construction of living environment improvement
index that pays attention to relation between widths

of doorway and wheelchair
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Keywords:

Guideline of building/housing, Wheelchair,
Clear opening width, Housing remodeling,
Wooden house

Abstract:

When we plan to remodel the house for wheel-
chair users to improve accessibility, width of
doorway and corridor are critical factors.
Designing the doorway and corridor, the rela-
tionship between their width and size of wheel-
chair used by the client should be taken into
consideration.

In this study, we intend to develop some kind of
index that can be used to deduce suitable width of
doorway and corridor on the basis of the wheel-
chair.

So, simulated environment consist of doorway
and corridor and experimental manual wheel-
chair. Width of doorway and corridor and width
and length of wheelchair can be changed. Using
those experimental equipments, many running
trials are performed on various parameters.
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Table.4 Result of running experiment (Type 1)
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852 600 910, 605 © | . - o|lo|o|o0|O0|0O60|0©0|O © ©|© ©] ©
881 600 950 645 A T=n~.l0o|0|0o|0o|0o|0o|0|0 ) o|o © ©
882 637 915 610 x “O| J|e|e|e|oe|o|oe [} oo © ©
896 637 935 630| X o Yo|o|lojo|o| 0 © [CNNC) © ©
910 680 910 605 x x | x hd g el o © oo © ©
911 600! 990 685 A o O N Q ©| 0|0 © o | © © ©
912 637 958 653 x A ©|o0|oa0| 0|0 © | 0o © ©
923 637 973 668 x A ¢} dlo|o ] o| o ) [}
935 637 990 685 x x o O N 4 © © o | © © ©
937 680 950 645 x x x x x x Q © Q| o © ©
941 600 1030 725| x Alo|lo|o|e|e|oe| oY o] @ oo ) ]
949 637 1009 704| x x A A o N © ) ©
954 620 1030 725| x A | O o|lo|o| 0|0 b\ 0| o © ©
965 637 1030 725) x x | x A o N © © ©
965 680 990 685 x x | x x | x A \\ o © ©
967 640 1030 725) x x | x x (] N O © ©
972 600 1070 765 A o o o \Q © ©
980 637 1050 745 x x | x| x A o (SRS ) ©
980 660 1030 725) x x| x| x| x| x| x| x| a © \“ o ©
992 637 1066 761 x x X X X X X A o] LN © ©
994 680 1030 725| x X x X x x x X X o) N © ©
1008 700 1030 725 x x X X X X X X X A \\ (o)
1010 637 1089 784| x x| x| x| x| x| x| x| x fe) \ ) o)
1024 680 1070 765 x x | x| x| x| x| x| x| x x x | x MK ©
kb ETHIATIDERER
Table.5 Result of running experiment (Type 3)
= \ \ _
W”Z*{z”z §$L¢E %g E?gi BAOME
R w L L2 700 [ 710 | 720 | 730 | 740 | 750 | 760 | 765 | 770 | 780 | 785 [ 790 | 800 [ 810 | 820 | 830 | 840 | 850 | 860 [ 870 | 880 | 890 | 900 | 910 | 920 | 930 | 940 | 950
852 600 910 605 O ~Joe|e|eofo|jojo|lo|0o €] [©HNC) © ©
866 620 910 605| x w®Jo|o|lo|o|o|o|0 ) oo €] ©
881 600 950 645 A [¢) \~~\ o|lo|o|o ) oo €] ©
882 637 915 610 x [¢] S ©| 0|0 © o | o © €]
895 620 950 645 x Al A NO | ©| ©| © © o | o €] €]
895 660 910 605 x Al A o N © © oo © ©
896 637 935 630| x ) & 4 oo ) oo [©) [©)
910 680 910 605 x x | x A [N o) o 0| o © ©
911 600 990 685 x Al a ©| 0| 0% o © oo © [€)
912 637 958 653 x A o ©| © b\ © | o €] €]
923 660 950 645 x x | x A [ONEN © oo © €]
923 637 973 668| x x A o|lo|lo| & o €] ]
924 620 990 685 x L O o \Q o | © © ©
935 637 990 685) x x A A o) > © o ©
937 680 950 645 x x [ x | x| x| x| x| x| x o|NVN|e|e ° ©
941 600 1030 725 x x | x A|lO|O|O|O (€] \\© © © ©
949 637 1009 704 x x | x | x Al Al a ANNC) €] )
951 660 990 685) x x | x A ¢] \Q €] )
954 620 1030 725 x x | x Al A o| O CR €] ©
965 637 1030 725 x x | % x x x x x| X O N © ©
965 680 990 685 x x | x| x| x| x| x| x| x Al N o [}
967 640 1030 725| x x | x [ x| x| x| x| x| x © \\ ) e
972 600 1070 765 x Alalal|a A o| o N €] ©
980 637 1050 745 x x | x| x| x| x| x| x| x o \ © ©
980 660 1030 725 x x | x [ x| x| x| x| x| x o N o) o)
985 620 1070 765 x X X X X X X X x x @] © \\ © ©
992 637 1066 761| x x | x [ x| x| x| x| x| x ¢} \ e ©
994 680 1030 725 x x x x x X X X x x x X © ©
1008 700 1030, 725 x x [ x| x| x| x| x| x| x x x | x o o
1010 637 1089 784| x x | x | x| x| x| x| x| x x x | x ) \\ ©
1010 660 1070 765 x X x x X X X X x x x x © N ©
1024 680 1070’ 765| % X x x x x X X x x x x (0] ©

HOI AR EAROKS NS, Ml alGEBH [1FE % 7
MTx27 7 7RKHZMT U, HFHOITETO
I/NBEBH R Z 72w b UL BAREC & OlFE
MAERD TS, HBEOLE T 3@BA] QK. A
e &1L A IR T H B,

= =
=
1N A

6.2 EEZEFEOD
A O IS Lol A { s B4
T 2RICET Y VT RIT-10ET A, KETFED

(FFIT, BHENLERF OGN, ME~DIRE) 1280
Ty HOIRIG UTE T 28T T 50 E D »
ZEBICTFHTE B 2 ENDLEM « HRhMENH B
LOERMBE SN,

6.3 1RIEEECHITTORTRE

SRR ZERKT 212H 72D BITLTIZ>0 T
BEt & e D B LN D B,

O TrRe LT 5NOMEIC. EOREDOWED Z R

86 fEtkdF B O PFTEATERE R



HIAT Report 2009

ALAEIND B (BREFICK 5 7 VRS & S#ED
@uftFERE. 1 HIOEFTT—F DA TIEEL,
B & OFEFTA[ S bR 5 QKB B Tl
ATx3 k5. B OEMZIC S UEHAE LT
S0, TOERERMST %,

(mm) 1110
1090 A
950
1070 L
900
1050 .
s 850
= 1030 B¢ iy
W o010
+
& 990 "] yily
B 800 R? = 0.9951
970
[ ]
950
750 R® = 0.9854
930 ¢
910 ¢
T R®=0.999
890
600 620 640 660 680 700
HIVT LI\ (mm)
® FM=950 ARAO=900 ¢ [0=850
WBEAO=800 O F[A=750

X156 BAAMEL BT AL OBFROFIRIER

Fig.15 Index of relation between widths of doorway and
wheelchair
7 &0

k16 o 1TAEEE S D ETTHEER T T — & 51l
mEInTHREL, 2l 437 — > (600mm » 620mm *
660mm * 680mm) X&E 4 /37— (910mm * 950mm *
990mm « 1070mm) =16/%% — T DWW THEREZTTU,
MR EERHOMEAH S MIC Lic, 2HhiTkD, —
ey 7 BERXE O I TE S @5 L o BIRTED 2k
DB TX M T — s A2/ EZENTE T,

SR ERICH 72D, o ~EE TE] T&
S| D2EH» S, EFORAD fAEE L %
Aok ] ELTIERET AR 2IT-7,
DOFER, TXARES ] Ik bdidngEEm 5 [
i ] CGREE ORIR) DOBIRIED FHIA T 5 0]
REPEZW ST Ute, F 7o, BHESNAER 75 7
ZHLER A, SBVELEZ oNHEMIEREZTT -
T ETHETEED 2 2 itk D, S EEO MG
BN EAEIASMNT LT,

i

AR AELT O ITH 2D FEERFZOKHARIGAE,
SRR DR et e I TS - JHREE D
feti&k Ui, 70, FEBMBBSHho Y =—TL
A ZRRF SR R CHREA W& T L, T2
DLTEBOEAELE T,

ER

d1) HP S oMgETid. i &b O o BIR %= B 0B
HEEO A Eh o T0RBIZ LB, Zodh s
FENANCREEL | TBOERICEES O | [EEF o fhias 0
Al THiEER O T % —#EiE ] o 5 Mo IR
T2, MOBBRORT I ENTEEEHHTLT
Wb,

H2) A—7— 3 (HEEHREE. AT LFTHA 70, A
KBUERT) 200444 7 v 7 &k D FEH L3 42223FE
DA TSR, PR IE 2 E1040mn, 421641
mTdh -7,

SZ 3k

1) WSk, KEACRIED, “Hi 3 OERIENED FRMm I
SOIERERICE T 50158 (20 1)7, “Fk164:
EREEN D 53K ) TEUWIEMEE®E. pp.
124-131. 2004

2) HIRFTE, KHEAR, MAEELIEN. “HodTOBREE
DFMIZHE D O 7 BRBER A 1B 3 2 %8 (20 2)7,
S TAR FE Fe N R D £ B 5 < ) LRI
£, pp.109-115. 2005

3) WHB, Bk, RN, “FRICXZ2HOTH
BB 5 PREOBE - HOWdToOBEIICET 5 X
R—ZDOFERIIIE 27, HARGEES: 2R el H AT A
£ GE#H). pp.163-164, 1996

4) KHEWR, A, HPE. “Cebihce®d 584
SO —H T OBENIIET 5 AR — 2 DFEERF
98 170 HABRE PRSP BIAE CbigE) .
pp.231-232. 1995

5) dbEyzIH. mARME, “AEEERICHEIG U O TEIS
DIcHOBEZEMICT 2% GE—K)7. &1l
INT2EH V7 7 L v AL pp.461-466. 1996

6) HEIG. DA, RABEEh, “HOTHEIZLRH
FEBLUATUE R Y 27 L OBFE”. #220m Y
T¥H v 7 7L vZ, pp.19-200 2007

T) BERINIR. AR, ANEEZIE N, “HO I HENGE
ZEBUETYED D OO BEIRIL Y X 747 |
F23[m ) NTEH v T 7 U v A, pp.227-278. 2008

8) HENHR. RARHE. REREEF L, “EERELRO
72O DN FEMEP ORI, HE24m U NT¥A T 7
LA, pp.289-290, 2009

9) IREEMAAL BERE. BEBEEEN. REET 22—V
TOMBAE T O HEEEER" . HARERSE K
SEMTE AR AE CRJE). pp.1011-1012, 2000

fitko & 55 < D WRETHRE S 87



R PRALIER I B 1T 2 BRENBNETIE T SR

BEd S FEEFE

Development of Assistive Devices for Dietary
Intervention at Hospitals and Welfare Facilities.
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Abstract:

The aim of this study is to research and develop
assistive devices for dietary intervention at hospi-
tals and welfare facilities.

Dysphagia is a choking or aspiration pneumo-
nia, dehydration, malnutrition as well as de-
crease the enjoyment of eating.

Clinically, a few attitude adjustment methods
are often adopted by which throat and trachea
make a certain angle to ease dysphasia.

But these methods are depending on care-
givers experiences, and have poor reproducibility
of the angle.

In this year, we obtained base data for valida-
tion of a head flexion model with visible points,
developed angle measurement system with laser
beams, and prototyped pillow with head and
angle adjustment neck.
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Fig.6 3-dimensional reconstructed image around epiglottis
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Fig.10 Angle gauge with laser beam

K11 ERAX—
Fig.11 Aspect of using Angle gauge
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Abstract:

When a person with disabilities uses household
appliances or welfare apparatuses, it is necessary
to adapt the input devices to the user depending
and the environment.
However, the number of the opportunities to try
to use the apparatuses is limited, and it is not al-
ways true that support person knows all about
input devices.

The purpose of this study is to develop a con-
formity assessment assistance system. We select

on one’s disabilities

typical input devices and signal processing circuit
from marketed products, and make system which
1s built into a portable box. And then, this box is
tested at some workshops.

In parallel, we refine assistive functions for the
joystick of the electric wheelchair in order to as-
sist the user’s training. In addition, we have de-
veloped a system for the analysis of recording
and display features.
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Abstract:

Joysticks are used as standard of input devices
to control electric wheelchairs. If users of electric
wheelchairs can’t use joysticks for their disabili-
ties, operating switches are used as alternative
devices. The operating switches are activated by
their arms or hands, voice, wink and breath.

The users control the wheelchairs with the
switches less smoothly than to control with the
joysticks. Crossing slopes, electric wheelchairs
deviate from their straight courses under the in-
fluence of gravity. In order to hold their courses
on slopes, the users need to operate frequently. In
cases where the users control with switching de-
vices instead of joysticks, this problem is more se-
vere.

This research aims at reducing the operation
strain on the slopes, and presents a system that
guides the electric wheelchairs to run straight
ahead by only one operation. The proposed sys-
tem manipulates control voltages of left/right
motors by virtual joystick method that simulates
the joystick. The proposed system has the feed-
back controller and the feedforward controller on
the basis of posture angles of the electric wheel-
chairs, and has the learning module for the con-
trol parameters. The feedback controller corrects
for difference between desired yaw angle and

measured yaw angle. The feedforward controller
estimates the angle of slope from the pitch and
roll angles, and it corrects running direction in
proportion to the estimate value.

A prototype system was mounted on a ready-
made electric wheelchair, and it ran on simulated
environment. Through the experiments with the
prototype system, the effectiveness and the appli-
cability of the proposed system have been con-
firmed.
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Fig.6 Appearance of Prototype System
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Fig.7 Simulation Environment
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Table 1 Best solution
KF Kp KI KD
0.26 6.08 0.01 6.23

X8 EfTEER-HELL

Fig.8 Track on slope without proposed system

K9 ETEER - FEET1EE
Fig.9 Track on slope with proposed system
in first running
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K10 EITEER - FEET2EE K12 EITEE - FEETIEE
Fig.10 Track on slope with proposed system Fig.12 Track on slope with proposed system
in second running in force running

K11 EITER - FEETIEE 13 ETEER - FHEETT 3 EE
Fig.11 Track on slope with proposed system Fig.13 Track on slope with proposed system
in third running in fifth running
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Fig.14 Difference between desired yaw angle and
measured yaw angle in evaluation trial
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Evaluation of Wheelchair User’'s Physical Load and

Road Environment

B % dUiEE
HASHIZUME Tsutomu, KITAGAWA Hiroshi

F—O—F:
BE), BHd, SRR, A, BRREENGE
Keywords:

Mobility, manual wheelchair, physical load,
evaluation, oxygen uptake

Abstract:

The improvement of the infrastructure of road
and the mobility for handicapped persons such as
elderly and wheelchair users is needed to realize
the barrier-free society. However, few studies
have discussed the energy metabolism with
wheelchair users concerning about the basic ac-
tivities or the propelling a manual wheelchair on
various road environments. The purpose of this
study 1s to evaluate the physical load of wheel-
chair users by the oxygen uptake values and the
wheelchair driving force when they are propelling
a manual wheelchair on a slope and other road
environments, to improve the wheelchairs and to
improve the mobility for handicapped persons.
We measured the physical load with unimpaired
subjects against the wheelchair’s rear tire pres-
sure in the room and the slope at outside. We
evaluated the physical load by the oxygen uptake,
the wheelchair driving force, and the heart rate.
It was clarified quantitatively that the tire pres-
sure significantly influenced on the heart rate,
Borg scale, the oxygen uptake and the wheelchair
driving force. The results of oxygen uptake and
heart rate when wheelchair climbing up the slope
(8%) showed the high physical load almost the
limit of the participants. It was concluded that
the evaluation method of the oxygen uptake

values and the driving force were useful to verify
the physical load of wheelchair users referring to
the tire pressure and the road environment.
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R 7T, EEE. A, @B S S ENICR
DDA REBEENLETH b, [RIFFICH NS
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727 7o —FI2 & 2 GERNAHOERILFEITHED
EBBIISFEE AR D ST 5,
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35,
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Y DML D 5, HOTOEITICB N TIRESND
BRI O MY, BRI AL, Al (R —7)
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TAYEGEAESELEXDEBEHNTOR
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B bV 7 K B BRNAII OO TEREIT - 72,
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ok kv onTnd, ThE TR LS
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K BHWTEXEN D A fif e E 'm0, ¥
1Y DEKE (30kPa. 200kPa) %2/X5 4 —% &
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P U728 a i) Az > BEOFZ S M E T
H5b,

2.1 ERBRFE

2.1.1 FrRZEE
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X1 FARAENT

Fig.1 Experimental wheelchair

Vil SR 1R M 1349 A 2 e W AR A 2 1B V 02000
(S&ME#ED) % T, 1080 Mg R HIUE
TIRALBGRPFN R AR U, Ko, O
HEFS625X (R 5 — bt 2 L7 (K1),

2.1.2 #EBELFAAE

PERF 3R VIR TRERABEIHTH S, H
W OB RN AE—E LT B, BEX bo—7
FAMD ) —LIZED60R bu—7 /5L,
EoENEFTI—2Z2 (1JF60m) % 18 1 /M
79 %, 1 EDOFHAIZV02000i & » EFTBIIEHT 5
S3 T O L E R A ABRCR Z5H U 7o tk, EfTa— 2
210/ (1043 E4T Ui (KE#3.6km), [k
284D H> B 54D 1 HE (144 OOHEEE
U7,

TAVEREETOINIAYFE =Y (OF =y
7 BTG-PDDL1) % T, 30kPa. 200kPa® 2
FEEORE & Lz,

xR1 #HEBREORMK
Table 1 Summary data on subjects
Subjects Sex Age(yrs) | Height(cm) | Weight(kg) [Heart Rate
A Male 56 175 71| measured
B Male 32 171 63| measured
C Male 27 174 72{ measured
D Male 23 170 56| measured
E Male 21 167 59| measured
F Male 21 173 57 -
G Male 21 168 65 -
H Male 42 173 90 -
Average 30.4 171.4 66.6
S.D. 12.7 29 11.2
2.2 EEBER
2.2.1 DA

AR R E DR BRI AT ZFHI T 2458 E L
THWsN 5,
ZELQIEDMEWEE (30kPa) @ 5 4 O FHE 050
126.2bpm (FEHE(RZ421.1) TH D, EWLEE (200kPa)
D0 4%40112.8bpm (FRH#ER2218.4) & 0 #912%
S USRI AN 2 A5, WiE OO 2%
WCEEEIAOSNIL,

2.2.2 BREENEICLIHEFEORHLLER
21TV02000iC & 3 MRFRBIED 7 — 5 fil % 7R
T 13T 5 DK OIS AT R ZHAI L 72
By HOST OEITEPGT 50 EITHIRER» SR
FENEPSM L, OoREHIREICKL S,
LR D PR FRIBR ZEALE LT 5 K
a ® 453N ETHOMERS BT TRED 1 53
5 & 51T 5 MM - 72 KPbD 5 43 & b K7z,
Lo BRED I f o 41 7 TERR O ik S TR (3 BN ) -
IR R AR IR — LR R R B E £ 0 ORE %,
IEROBERBIE L O, HOTEEHCAE L sh
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HALERE (DAL FEH U7,

fEFHR [W] =
VO2 [1/min] X4.84 [keal/1] X69.77++(1)
(1 [keal/min] =69.77 [J/sec])

L3 BRE H O IR O [ FH IR S oK 7ot
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H 0. 200kPaTII156.2W (FE#E(R224.0) TH D,
O FEEDZITIIAEZEMNA SN (p<0.01),
LMK T3 5 EEREIEIC X 5 LFHEHHI54
%HIMd %,

1
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Rest Wheelchair Driving
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= g
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Fig.2 Oxygen uptake from rest to driving
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Fig.3 Power estimated by oxygen uptake
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Fig.4 Wheelchair driving torque (one lap)
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Fig.b Wheelchair driving torque (1/4 lap)
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Fig.6 Power by wheelchair driving torque
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Fig.7 Ratio of power torque/oxygen uptake
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Fig.8 Overview image of slope course
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Table 2 Summary data on subjects

Subjects Sex Age (yrs) | Height (cm) | Weight (kg) | Heart Rate
A Male 21 167 59 Measured
B Male 21 173 57 -
C Male 21 168 65 -
D Male 42 173 90 Measured
E Male 56 175 7 Measured
Average 322 171.2 68.4
S.D. 16.1 3.5 13.3

10 BEWTFILLE3RO0—-TDEHR
Fig.10 Subject is ascending slope with wheelchair
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Fig.11 Oxygen uptake pattern ascending
/descending slope by wheelchair
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Development of a Training System
for Myoelectric Hands with Infant Amputees’s growth

REHRE FE RIB  RERE  PEER

MATSUBARA Hiroyuki, HARA Yoshiaki, AKAZAWA Yasushi, NAKAMURA Toshiya

R B EHNAKXF  ER=+M
(EEBMNMEBUNEYUF—YavEeVy—)

s e
FREEX

BAERT

CHIN Takaaki, SHIBATA Yaeko, MIZOBE Futoshi, FUKAZAWA Yoshihiro, OKAMOTO Makiko

(Hyogo Rehabilitation Center)

F—7—F:
k. BiEET. e X7 A
Keywords:

Growth, Myoelectric upper limb prostheses,
Training system

Abstract:

In Japan, there have been few cases of rehabili-
tating infants using myoelectric below elbow
prostheses. With our teamapproach, the overall
system of myoelectric upper limb prostheses for
children and infants have been researched since
2002. In this result, the infants’ and children’s
ability of using myoelectric upper limb prosthe-
ses and the merit of the earlier application of the
prostheses have been verified.

But many cases have used myoelectric upper
limb prostheses on a few scenes. Therefore, some
training approaches to Increase usage rate of
myoelectric upper limb prostheses have been tried
since 2005.

The results have increased cases who continue
to use myoelectric upper limb prostheses for a pe-
riod of years. It has leaded to other problems that
prostheses not have been fit there, because they
grow up. We tried some approaches to resolve
this problem since last year. The results of these
trails are described in this report. In addition,
new five cases have started to use upper limb
prostheses in this year. These cases are reported
1n this report.
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Fig.b Harness to stop internal rotation_type2

FEFITICE L THYSDOOT EMRFT L. N— R 2 %
AOTHMEGONiezik L, EREO K WOHhERE
FEHCS Z & THIHEHRIBIZE 2D TIRZOLD
EEZ T, UL, #BFRMTHRELZMIT S 2 L131F
EAERL, £y Y FOBBAE O TR e
TEET AR &BIM LS 572, TDF % TS
RIBO L D 1A R DRI 9 A iy REEM 1
ZHOWEOWERDOOWTLEIDTRBOLNEEZEZ,
HYDOOT L HEFEDKER, HHMET GIFH L THL
5 EELT, HEFEFTENESIEN—% X EH
WODKROHILTOEHEETTH) T EEHME L, 2
P CIIABICE 0 2 BRICAEZREMNTH L
Z A A LA EAEMNE LT,

CORER, B FAREAE LTV BBIZ, T
TRABATHNRET H B, MFEH WA A
FTEHEIIITEE > TEI, ZORHDIEMITIIHESE
FLEMBFOMHE LB ORI TOLIREIELESE
Z T3,

5.2 EHI8

REFI8 W h FaRIEEEZ oh, TBIfi &
WHELTWED, KHRTHIcHERITH L THA
BMED GLETHHELFFYr v b THBRZEFTOM
WA Uiz, Z0%, BIEEX T CITHEEER D,
HTOEFICIIBERZ VA, RIFOfFNIZnER
IEMEME DM TR, HETHIIFTETE
D, EATIEH BH, BlEHEERZEEZ 2B
AR L TWL PETH %,

5.3 GEMI9

REBII9ITREZE T 25625 LB L b, RN
RKE 2 TALE B2 EEE T O & B bh
72 (K6)s ULinL. BITREDPHALIZTE B » T
W3 & &5 &, KM BB B X O HHr R hs,
FERBANIEAND LERDHZAITH I FESH S 7,

6 fEFI9
Fig.6 casel9

COHHEMOTLY, KV EEOKXZVHER
FIIBATT B0, KM D i3 X OUF B3]
FTITHTL X213 Licnizcd, iy KT
SIS E X IT L THRUWEDRAZND - 72,
D7z, iy FOBIEE BRI L TO AKX
SALEREERICAER Uy @ 3SR 1 AT > AN
i E. B ERfEE OB [COFE] DEITA
NTH69 2 &T, wEDOHEEZHWTRIL I &
WAL s LkH1CLic, Zhizkd, 2V
BAREE I S 72, AT TH S0, 5 b
BEt 2k TIT & 72,

F /o, BN RPN B E LT, [Tl
T B TH -7 (T [T 205
ET, AT LEBLE»FOWEHWEL Eb
TR FE2IAO LIIh ST HOBEDOHF T, WTD
Ex25bE 5 EICEEMM BRI E S i,
AHd [FHECH] 2O L TiTx %
WEEZ TS,

fatko £ 55 < D UFSERT S 117



NS DOFIFORER, BAEDIER19IF, KIEMOD
B IR ERAICTICMBIFEA LR SN
T EAEEREAEEBL LD ITR - TE I, 5%,
HEFET~OBITO R ZRE L TITE 72Uy,

R A A A

7 FHEUIICLBINE
Fig.7 Training of hands dance with songs

5.4 HEHI20

REFI20 3 W T R RIETH B EEZ oh, T
Bt & * 2 0@ils AL T 700, EH
THNEFZEAR Y ry MR ER S, LHAL, R
AR LD, T LI EDFHFLI L, F
BRI DM EN IS WA REME DS S v 5 72, S D, B
ZTCTHESZFE Yy bEL, BEE S, ZARY
ry MZT B E, FER0EETY vy ST &
MEZBIITELMDOLTH D, DD, HEXLFY
oy NTHIEHAH OO EEETERNEEICY
7y MO ENSLSTHZET, BHODORADTF
fEODIE L TR NEHIT U, ZORE, 24
WNF 1043 FEE & B IERS TR B 2 D3RR & Rl 1
T 5 EDHRI, TOBATET, BFEEAELLE
FEIFEBMEERSZTE, BTFOHIEEILELT
LRLOT, EEBMAEZIIEEHNE LT
BATT - 72 T OREHR. BITE TIZ4053FEE O FIBRE
MIOMILEEE L CHEE TS ENAFELL > TET
Wb, L LER, HiiEHmTE2 O TOEEE405
Mfkked 2 DRIAEETH 5, SHRIHEETEN
WTOIEEEARBETE B X5 BEMEEAZ G LT
TETH 5,

5.5 FEHI19

FEFI2LIINEIZ X 2 KNI Th D, £ D
B EARET B 20D L 0EME TOHE
DYy 7 ZEHIZEE LTS, 2DV v T A%
DIFEF VT v NELEET A LI, FIEEMLS
REAZIFTWIcD, Vw7 A0 EhoEHT 5

Viry NEBWELT, RRIZS Y v 7 ZDHBIETIC
Mo THBEEFHEXFEY Yy v bTRIEFR TG -
TLEH, 202D, Vi y MO OEEZ/NS
Ut ) =2 225 vy bEBYWELT, V
JAEBEZE L TOBICHDEHE LD BIFOPTNI &
ZHICHA LS GlEmERHONEBRAEDLASL N
HSEAEFETHAOMEZE/NSS T B EITED, Yy
NEEFRIZHRT 5 2 E&BGIEL 7,

6 EFIRISTEALTND/IN—Y

OXRT VUV VI INAAL v F

TR, JIFICIER LT E /8= LT, RT
VIIIWZIAL w F b AN —MEEEFTIRIKED LSS
TV IEEMOIBENE D (RTV VI IVAA y
F 447 1) ZHEHLTEL, LHL. SOZRA v
FIIEEDO MR T, DOy Hd & PAERRE
TRIGLIE L2 0, TOREEHET 2 0E D H > 72,

K8g§ RZLVIINRLA vF_ 4T 1
Fig.8 Parental switch_typ1

ZDRHEFEZ, KIDLHIZEMmET bo—
S O SIE %I ST, BRE ZA v F O
FPOESHENSE VAT LEZEWELTHHLTH
Bo DAL v FOBADEER, RTUVYIIVZAL Y
F OEMWENLE U, b3 2 AEFI13RIERI14D X 5

118 #itikd & B> < 0 WHEpTt %



HIAT Report 2009

18, BEIT K B EEBHE AN ] RE TS AEG] D FIHR A3
BELUTTA B LT -7,

K9 RFZLUVIIWVRAvF 54T 2
Fig.9 Parental switch_typ2

7 EBNILEEFN4DIRIR

REFI3 EFERIAD 2 FEGFNI M D FER] & 1352720 |
EHBAGEREZ S » HE 8 » H &0 BAHRR
EFITH O, JFDO ) 7T OEFESHRTE K
BTbHH B2, 2D 2R D45 %O EHARIIE
HELTWEXWEEZ TS,

AR, 2HERIE b 2510 HIZE 205, 201
FEETHELIZEELT

O 2HEM & b EHEICWHRIET 2 HICED LICIREE
T, NY FOBRMAMREE 12 - 72
O 2AEM E bR OFRAERE T Y bo— L LRIK
RO & THFEETY L5117
O 1i%b » HuiE TR £ - 723lfingEp LTk
REED BN T DRI E - 72
oLML. HEOEENZ XD LTXH,
AP TE B & HRE WL EIBSHTE T,
RO I BONEEPEEICB L TIRE - X0 &
EOEBEREZT L LI -1
OV y MZBAU TR, FEFNSIEAHE L9,
REFITAIWEAE RIS L 72, 2 0%k I3 S &
B IZHEN Y oy N DIER T - 723,
FHCBI LT/ ha e, SEERBIR Y v
ML T DD 5 T2

2HEBIE B, 2~ KOG Z I 12 #lEE THEG
LTWBOTIERAL EEBbN b, UL, EDREH
AT HIEAER U THRI OIS 0, i

BRBELTHLUFRWOTEREEZSNS, LI L.
COMBIZED X9 IZHIFT I X0, Tl
HE CTEARNE 0273 & 8 WFEE THh I
DO E TR TBHIMICEE SR INT
WD 206 Lic 0 EHRFO< A F XA A —
VEDFFIZTTLDOTREND TR WS E LR
ELTHEN, 2hoDOMBEIRME~ DREFNIZ XD
HEONKEL, REB -2 ERGLSBOD, 5
BHIEFEZHEP LT 2 ETHRH LT hE MR
hBHEZEZ TS,

8 SEEICITIRRICEHLETYRERLRT
O—DRFE L UZDREER

8.1 TrA4FVU VDEES

LAEE G2 MDY 7 A 4 V) v OB &
AT > 7o FERI 4 EREFI 8 IZ T » 1 A U VD28
DEBLAICL TR EDI ETHY, T7rA44Y
VOMEOIHICBEHIRETFEMH LA &
Mo, HHROMFFICBE LU THIREN D -7 EEZL S
nas,

8.2 HHUKIIE

A S IR AT, KT T4 X 5K
AT - 720 H OB TIZEH D12 OIE
Bild . HEIEECIIER iRt 20T, E
Wil AETHhE EEBEZ NG, Fio, WERITH
BET A L OAERID, FEIIBICEZSmL 72
WEBRL, FIEhIEHERTEEH LTS I Eh
S, MK 3mERT oM HROHERIZIZH 5
BEOHIRNRLZ EEZOND, LML, HLET
H1HBREORETH 5720, MEINBO RN H
%9 HITERNIEEEZ 2EEEMETT 208D 5
EEZoni,

9 FLo

WEAERE K 0, RIS RES B 2 S & L, &
D& HT + o= O ERGT %% B
U7, COREE, WrimESE O DB TXRIE
B L o R DR OEERI TR IAREN R SN B
I ENZL . HBERTFBITORNIC OO A% %
RS2 EMEETHD, MOA[ETH D I &N
53 o T & oo A% S IEATNFRIE R AT Il H
FHEPHTBIIR - BO T ra—T v T HER E%
FlE ke &Mt L TirE i,

fatko & 55 < D URETERE S 119



BTREEEEIEOHE G o UVICKBEEE DR
— KRS O T BEEE T E OB L REO PR —

Development of a Device to Assist Hemiplegic
Patients to Don Ankle-Foot Orthoses

Observation of donning performance and recognization of a challenge

RERE WE#FE  PRkE R REB

AKAZAWA Yasushi, MATSUBARA Hiroyuki, NAKAMURA Toshiya, HARA Yoshiaki

F—O—F:
JNEY F— 3, ADLHM., 2%H, AE
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Keywords:
Rehabilitation, ADL independence, Orthosis,
Self-help device, Video motion analysis

Abstract:

An ankle-foot orthosis (AFO) often improve or
keep ADL abilities of hemiplegic patients in con-
valescence/maintenance phase after stroke. In
order to produce the effect of AFOs, it is impor-
tant that users can don their AFOs securely in
short time. However, we seldom see products that
can help the wearers don their AFOs except self-
help devices limitedly made at some clinical sites.

This year, we investigated a few devices pio-
neers have developed and orthotic parts commer-
and then
hemiplegic users and observed their motion of
AFO donning. It is found that the subjects did
not use AFOs to move in the facility at night al-
though each of them, without assistance, could

clally available, interviewed nine

don his/her own AFO in almost one minute and
walk enough distance during day. It is considered
from a video analysis that main reason of not
using AFO at night is too much time needed for
donning motion including handling of hook and
loop fasteners of straps and stabilizing AFO
when inserting it to calf part.

1 [ZC®IC

AR REIES I X D FRBAZ 2T 288 ThH,
TR AR T 5 2 & TR ST 2l &
I 5ADLEES IO EDXYEDH B, &AM, BHEIC
B ETH > D HOEBENRS THE ML -7
T, FIHEOE T Iz 0 Z O F) S A sEge 4
HEEEMIEZ 5, I, Kb, BZE— M VRO
B EpRE L &3l i iR BEE N T E N,
HOThOREATE R HBEEGZ N EEZ 6N 5,
PSR ABBEICESETEX2L9 152 &, o4&
bbb, EEEZMMT2EE (ABE) 50 3%%E
MEHHEBEEZDLDMRDLNTNEDTH 5,

IS IRINHELZ = —XTH ., BZ 5L
R TIREEHEE LR S & 0BG &E SN EHB)
ANRBEESNTNEZ ENTRENS L, Bikd 3
LOICHBEICHE T 2mEY Y bl hs, L
MUBHRS, IS THREN TV AREEEHES IR
Yoo b, BEOAMEEZRRT 57D D8
GEEHIN VY bbIT M TH S,

AWFFE T, KBS DMl 9 5 8 F IR H A2 X
RELT, FTEEMECO bOEFT~, L5 24
Bid 21885 5 TEENRS I LB AR
THIEEHNET 5, WIFETH 5 REL LT
Bt DA K O T IR BAE A O BE HiE O R
WAIT > 72D THET 5,

2 FOHEGTLUVICERMA
R A ST 2 NI & - T, B FRERAEET

5 ERRGTHROEENZ 0, L T3
B D T A THEE A 75 U A A Y] 72 AL 1 PR FF

120 ko & 55 < 0 PG4



HIAT Report 2009

LEBNSEBOA NS v TEMET S E WD BIEN
PEIZE B MO TH S, ZHITH LT, (1)EEDH
EEMPT 5. H50IR2EEDE UAABIEEH
Bid s, EuoElss o BENES - EShk

D, BEHEEZD & DICTREMZEAIEITLES
BHABRRT 28 EnAA RSNz LT3,

FELTNOKEZFF > D E L TRDOFHFED S
Bo FECIIHEMEREZESR « BYEL, EAEMHN
T& % X917 - 72Brunnstrom stage EF I, F
B o R KEEOHIZHNMLTHEY, Fio KR
SHLEEAEARMELEER T, FHRILX)LD
RSB O 25 IR AT S KRV J A U 7 D BEEE A s
WL EEARLTNAEY, 512, EERIMA
O HIEABWEL20% O MEFICHE Lz, €D
FER, He~ o TR EMAEHZ T 0T IZT S
HTHEEOUEPEEDOEGILER, 28T 24
WEANMS AN ER I LIz EHRE LTS,

FEHS I EELR2) 2 F /- s8RE LT 5 HBHBEAESR
UTzo EBIAEA &M PR E AR E L, 253
HILTdH - 72108 H 9 O R kEH (Br.st. BT
~T. FEEO~IV) Z#10H Ok TR HALIcE
THWHEICET ARG 20 E LY EDZ ETH
%o TN OOHHLA N SM FHEEEOEE B L O
FHIERE TORAE B ORFENEEE RITE > THEHE
THBIENDME, 1272 L. 20Kk, BiLEh
HEEMAFTEZRIETT > TR,

RIELEB) DB S, 61T, AWM T3 H 5 METRE
SNANT v TEBLPTOG VBT . @BLE
ZNT oy TR N1 ABFHOFEIZ X 0 BT 5
o0—5—XA b BiE, B ER L 2K ITH

LERZIMNTRA NS v 7O % [RE & U 72 Hlghy
FLOELE (=Y =) v 7 ®)Y Nk 5, BIKT
3TN 6 ALFITIL U TUHITI D AN TO 5130,
KOEHSBILRbEON S, HIZ T EECHRES O
IZBOT, BiRBkRED 2 W IFRRAMOMET, R b
Ty ThR—EH T IR BRI~ & B
LTLES HiT LT, HAvE ETFHICOIN
ETFMXICTEIETAMNT y TN S Z &%
CbDTHb, FTHMEITHEHTESLI LIFA—H—
E T Ly PTHEALTWS, 72K L. 2084
3. BEOMHAFEICHNTFAANRELR NS v T
DA R ZDLENRH B E, L odgsg &R
AWM LB nJREMEN S B,

3 EEBEOBE

3.1 #ERE
REENBEYVNEY F—Y 3 vk vy —DfEE
B XM TH B ARG 7 —ICAFT LT
H 8 I PR B Ui 6 20 LA Lo 21743
NIRRT RIS 9 A AR & U, Bk, AT
BB Fl&FRBoAM. KE M VBB O A
S A E RN L 72, B, AU RER - 3
PNFERTSGERIT & 2 WEBHZ T T O RIESA
DEZLERTIT - Tco & 1 ITHBREOEE L EM: &
fEE PR EEA R, HBREKRKEMTNIZD
WTiE. SO FPEREEEM VST Tni, 22
T3, BICBEIRICEH T 2R B2 BHE L 7chs, R
THOMEEREIX & B L,
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Table 1 Subjects and AFO used
D Sex Age  Height Weight Affe.cted af'\tll.os:::ie Brunnstrom Brunnstrom mf:(lfle AFO L.Jsed Dominant [Ef:\i/(;:nu;:td

[years] [oml] [ke] side [months] stage UE stage LE MAS daily hand exch. night
HST M 476 175 66.0 Right 113 I v 1 Sh+E yes Wheelchair
IMS M 46.0 176 68.1 Left 22.1 v 11 2 Sh no Wheelchair
KBO M 353 165 60.0 Right 16.3 hil 111 2 Sh ves AFO*
KRK M 334 166 74.8 Right 123 I v 1 Sh+E yes Wheelchair
MTK F 46.0 157 542 Left 11.1 \% \ 0 GSD no Shoes only
MTN M 55.3 175 71.0 Left 944 11 vV 1+ GSjt no no travel
SRS M 54.1 160 55.0 Left 125 v v 1 OMC-LH no Wheelchair
TKY M 445 170 63.6 Right 37.0 I v 1+ Sh yes no travel
YMM M 247 155 57.0 Right 215 v v 2 Sh ves Wheelchair

Sh:Shoehorn, +E: with EasyRing®, GSD:GaitSolution Design®, GSjt:Molded AFO with GS joint, OMC:Orthop®

*Subject KBO also uses a wheelchair in case of urgent.

fatko & 55 < D UHETTERE S 121



3.2 EEEFEOERES L UEREETR
(1) &

A0 OB IIRIRIFIZA 2 DNy N Tl ERL %
E DR TR AEE L Tz, £ 2T, JIEEIC
i 2 o @ S TRER Xy K2, Ny N
FBIERAFHO b DITEDbE I, WAL THEDRL
BEEEESTIC) —F T 5HHOMRME b &1
TR AN TE &, A2 2IFE LcRE %
BRIRSEA L U, WAEBRITOBBNTR S X5 R L1,
B BAXAR VIEERREICE S Bk OB L
FTEL oTBW, . RTOUERE ST
ToOLELSH FREREEZLEE LT TH i
HlLicEgE L L,

(2) #RE LETHF

BHAG R B O T REAE TITHE U 7o Wi & 2E 5 1
MlEL, #REEICHRTD, TV NVETAEA
A5 (27 % —GZ-MG575) 12X 8o & A by
T 4w F (¥ AHS-3C-8AJH) T & 5 W[
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Table 2 Time spent donning AFO

. Time spent donning Lﬁtc#fon
Subj. [sec] (Aver. =s.d.) AFO o,ppOS'te
side lap
HST 67.9 == 12.1 Sh+E yes
IMS 5.9 =+ 5.6 Sh yes
KBO 54.8 =+ 8.5 Sh no
KRK-1 7.2 = 9.0 Sh+E yes
KRK-2 77.8 = 5.7 OMC-LH yes
MTK 21.6 = 3.6 GSD yes
MTN-1 39.2 = 3.4 GSjt yes
MIN-2 22.7 = 1.8 OMC yes
SRS 38.7 =+ 5.0 OMC-LH yes
TKY 37.1 = 2.6 Sh yes
YMM 33.0 =+ 4.4 Sh no
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Table 3 Motion to increase time of donning AFO

Subj.  Motion which spent more than ten seconds

Time re—
quired [sec] AFO

HST removing hook & loop fastener of shank strap before placing AFO 14 Sh+E
carring toe through loophole made of MP strap of AFO 11

IMS searching for and grasping end of ankle strap of AFO 22 sh
placing and fitting AFO to calf part 10

KBO opening ankle and MP straps when putting AFO near foot on floor 23 Sh
inserting shank strap to its ring 15

KRK-2 carring toe through loophole made of ankle strap of AFO 17 OMC-LH

MTN-1 teasing hook of fastener of MP strap adhered to sock 17 GSjt

SRS replacing shank & AFO from lap to on floor to fit heel part under weight bez 11 OMC-LH

TKY  retightening ankle strap to fit heel part 10 Sh
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Development of Prostheses, Orthoses and Assistive

Device for Special Needs
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Abstract:

We have so far experienced many cases of mak-
ing assistive devices (including prostheses and
orthosis). It continues by the end of last fiscal
yvear. Here are some examples of assistive devices
made in this project.

1) Development of a kitchen stool

2) A mobile phone system being able to with ex-
ternal switch.

3) Case study of a wheelchair and an Seating

Service for electric wheelchair.
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An Analysis of Gait with Extensor Thrust
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Abstract:

The purpose of this study was to reveal rela-
tion between angular velocity of knee joint and
subjective observational evaluation of extensor
thrust to evaluate extensor thrust objectively.

Angle of knee during level gait and gait of imi-
tated extensor thrust motion of five subjects were
measured. Worse subjective observational evalua-
tions of extensor thrust motion by physical
therapists were proportional to angular velocity
of knee.
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Osamu SUEDA
(Univ. of Tokushima)
Hisashi NAITO, An Ankle-Foot Orthosis Journal of Vol.4, No.2, 20094
Yasushi AKAZAWA, with a Variable-Resistance |Biomechanical pp.182-191
Keisuke TAGAYA, Ankle Joint Using a Science and
Takeshi MATSUMOTO, Magnetorheological-Fluid Engineering
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Shoichiro FUJISAWA
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Osamu SUEDA
(Univ. of Tokushima)
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