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The system for wheelchair seating design system that consists of three sub-systems: a seating posture
analysis system, a seating posture changing system, and a propulsion analysis system has been devel-
oped. The seating posture analysis system uses video cameras, and whose analysis software to meas-
ure three dimensional co-ordinates of markers on the patients. The shape of the spine is estimated vir-
tually and overlaid on the current camera image. Also a method to estimate the spinal shape by the finite
element method (FEM) using beam elements has been developed. The seating posture changing sys-
tem uses pneumatically controlled airbags installed in the wheelchair seat to change the posture of the
patient aiming to generate a good posture. The function of propulsion analysis system has been en-
hanced to input the current seating posture from shoulder co-ordinates, calculate the position and incli-
nation angle of pelvis and enable to estimates the imbalanced posture. The normal, anterior inclined,
and slipped backward-leaning posture were evaluated by the system and the trend of variation of calcu-
lated muscular forces coincided with measured EMG..

SATRERA
(AL - )
[ERESES [ #2e 8 2 & &t

201 O 1, 200, 000 360, 000 1, 560, 000
201 14 1, 100, 000 330, 000 1, 430, 000
201 24 800, 000 240, 000 1, 040, 000

L

FE
&t 3, 100, 000 930, 000 4, 030, 000

W B« KA EIE
B OSF - fE : ANFELY: - UnEU T —3 g URE - @tk T
F—U— R bR - SRS, EALREREGE - NMAET L



1. WFFERRAA S WD =

W 2 D N BB RS DT, HNT
7o EICBOAHT DD AR R E T, BE O
JENL BB L TR FFSE D720 ST
&7 T B R AR IE BN A L 9D P Rk
U, BEOE TN EREN /2 & D EE) D 3
% B e UM RE RO 2R N (R R 3 B A H k9
BZENKDHN TN, LNLARRNLREIZH
Too T, ®5E— AN— NOREFHA, fE%
DR EELE, B, O35,
TEED )T T EFBENVLELSND. £-JE
AEEBRF DI HERZ R O B2 72 FHAN X IR C
HoTlzh, TDOERBO REIIA BB, 1K
DN OEZFHAI(1S016840-1) 72 X 12k~ T
ITONTE., DN R E OFEm A G
FgEC T A, BT H OB R RS E O
FHaEXECED, AR THIET IRV AT A
13, TNETRE I TV ez,

2. WF5ED HIY

AR BHEX, HEE O EKER
MNEET V% T, AR RS E B LT
KE DX REF DOFHEIAR DT - BEEHT, H
W OBREIIENT M TR D AT LERESEL, S0
RGN A U T A PR 2 18 2 J 1 AT L B
FETEDINTTHILTHD. 1D~ 575
BN EDHFHE =R T BT TR OHEE L FRm M
FRE7R YV AT LDREEL, BEOEHTEDHIE
PR E OFRIE, B x 72 BB IE LT R
BRI AT A0S HELTZ.

3. WrEDT51k

AWFFECBRFE LT AT T, PR LB b
VAT b, LA TR AT I, BB BAEE
fifis AT DDA LT HEN LS BARAT S AT
DT, A, WATE TN LB, B
K OEDIFNTEATI2D . RN AT LT, K
BN EO LR TORFMROHEEBITH. JE
NLEBIEW AT ME, BT IR E LT 22K

JEBREY DT Ny 7 R HL CRBA LW D,

REG AR 72 DS D RBA O IMT 2D &
NTTHZEZR BIEL TS, BRENREA AR
AT T, HWTEEE T 5L X205, BRE)
(LB BRSO A HEE T 5. AEEELT-
2T LOWFFERL TN DT, DL AL B EMiR
W AT I, FEAL BB oS AT I, BRENEEA
A S AT ADNRIZERB 5. 7238, T
FEER O YR 1L HERITERE O 72 Mt 7 B
THY, EBRICKTT DA 7 —bRar v b
EHICEVET.

4. W7

(1) VBN EBRNTS AT I

ZEOFANCIE, BIAE 1S016480-1 3 EEHELL
THOLRTODA, FEOFRED—2EL T,
FHEAR L ZT N5, LOLARRSZEDEFED

FHNZREECH D=0, MHREFEONEE~—D
—ZXVFHAIL, FHEO AR EHEE T2 FikE
BHIELTZ.
O ~v—H—IZLDHEHEFAROHEE

FHEOA EEFAREHETE T 570, B0
R)DOHERE 4 44102, SATH, HIE, P T, B
B, MHELNEHEDO RIS (6 #) DAL ~—
T1—%5k 13 AR E L. 3 oTEN T EE
MAC 3D System (Motion Analysis £5)% FHu T,
SEAIREE RN IRF ORI, 5, ARUE, 2R,
FilElEl, R, ORBOFMEITT-. K
# FICRE LIz~ —h—1%, BHEO LD
Bt CWAT28, B, WHREIEICE>Tvy—
T — O BERENZEALT 5. ZOLH72E dh#h{E
EAToTh, BREDOZELLIRNLE O dil A FHE
DPSLEEEZRL, F O PSLEIA E OHEEE
MATLAB (MathWorks #:)IZCTiTo7=. HikZei
D~—H—(LEEATTA L MHHRAEREL, Zodh
FICTRE T, A4, e T, BaEsEod
DT AN RERE L B 7 sl oo i B 2ol 725G
B 1R,

Subject A — 40
SubjectB £ 30
SubjectC =" 20 -
Subject D ‘ga 10
2 0

S
=)

T Subject A
Subject B

£_40 \ Subject C
0_50 Subject D
0102030405060708090100

L [mm]

() AIRE (b) Ty

1 PEBE L SR - 15 RO E oo BEAR

L 2% 60~ 100[mm] o>k BE T B AT IE
O[mm]E720, ~——D¥ LM 10[mm] THD
ZEEEETDE, RRNOFHREP S ETONM
L, ) 50~90[mm]EHEES NI, HEELI-H
HEFP NLEROAT LRI IR - C, BHE =0T
ET V% MATLAB L CEHATHRRSELT 1
7T BOVERREAT T2, (RO LIS
THEMHEO R SLEEHEEL, TORRERTTD
ZEMEfEL e o7 (X 2) .

‘ Differnce of len
353 [
(=] (=] (=3

0102030405060708090100
L [mm]

(@) iR
2 BHE=ZIRICET ILORRH

(b) A iy



3 FHUNZMER LIz AT~ —T1—

@ WAL D~—H— =R IR EHR

iz =R OCENERRAT S E N S L~ —
— D = IRTTEREFHAIN ATREE 72 5 8912, 300 5
B F @ USBA A7 (Imaging Source fh:
DFK61BUC02) 2 5 (2 LA JEAEFH > AT LD
WEEEAT T, R AT L9 ~T MATALB %
U TR LT, IATEATIZ 450[mm]EfEL
TRETDIREZENRL, ~— I —Z B0t
WXL, AT VAR = RO FEAE R
(24T STz, DATOIVBEPRE TR E LT~
—H—OFIEK 3 \RT. v — I — L RN
(B 34[mm)DOHIZEV 1 235 8 D TF%FL
ALt Dz U, BRI UL T O3B

PED FEIC I~ T,
— ES R AL LY kL, BHE
FEE O

i HHBEIR ORERE L, RESINT T L —h
WZHIINTT T, Z DR~ — T —
WS oD [ BRI D 43 A T T NEANL A 8D
(ZIRHER AT . FOHERS 2 Hi 72k
KT T —he—EMHLL LRSS
L&~ — Tl —ERE L ek
B~ —h—KT 7L —hFHBEE O
WHEDONS~yF U TR L, TR TR
PLEDOTFIEICLY, 8FED~— T — %R TR
T AZENAREE o, Fl-AE b 7
5, BBk 1.5~6[m], Rt OfEZ 50[deg], £
FiftEZ 30[deg], [Fl4s 80[deg] £ TRk AIHET
BHol=. X 31LT_RTO~—T—DFRFEN T HE
ThHoT-HIThHA.

R LT AT LA AT LA 2RI F B>
THHMU 72 Z IR TR LRI UL B S S~ —T
—ZELT 3 WILB{EET 2 E MAC 3D
System |2 > TRHAIL 72 =R T FEFE A 2 bl L
72 BAHE 270x200 DATH 5% BT E 10[mm] I
900[mm]ABENL CEHAIL 7= 40 TE S OFEZED
SR 28[mm] T o7z, Bk, AT X
EOEMIETIToTBLT, ZofEs/ Sl
TUNKIENRESHOBETHS.

FHAIU 72~ — 7 — D =R ST EREAE 3 HEAL
EEHEEL, AR R BT 5T 81T
EoT, ATEBLEFHET VEERE DY
FRE{To7z. FOHIE X 41T, BURTIT,
FHEFL IR IS~ — I — X0 HEE L 7= ST i
IZIR - TRIRL TS, FIZHATNIERIZLO
N8, IEENLOTMHEETT L LR X
RNEWVIIEN B D.

@ FEOF (o) FEOH
4 HATEBREFHEETT VOEESEFR

Ze™
thoracic 4 a

yvertebra%% i &

U Liumbar o 2o ¥ I
ﬁm__ 2% Bigs I\{ertebr - ! 4
i/ s 4 :’ PV |
4 o ]' .‘\ :} p? |

5 MEHMER: Tt MME B b oD AT R E 28
@ AIRERIEICLHFHEIRHEE

2B XD~ — T —INOFHER IR EHEE
ZAREIC T D7, REHRA WA REFRE
XD FEEBIFR L. X 5 1R O
Mefe Fom (G5 MEHES: i) & SR D o HE fe b
SIS — kR i) 0 = WRoTEEEE R (Xp, Yp,
Zp), (Xc, Yc, Zo)ROHAATNLELT, 2D
M OFHEDTARZARR T 5. A HEE LHEMARD
AT B L AR A 5 e T O HAT S
RT 23RO DMEENDD.

Xc Xp N
Yc Yp RTcp = H RTI
=RTe i=1
Zc zZp
1 1

BHEE EHERIR O PAT BB L IR a5 e
EHATHIOFFEITIL, RERICLHIHRER
B U, BRI NEMED D ke T
HMER 17 2535, MERIHR 16 235003 33 WHETH
5. BRI DA RESZIEO T 07T K
MATLAB (ZEO1ERR L=, ARFIEDRIL, B
T ORI CALEL N AT BE, JE fh, A7 T

e, 2 med
- A

b

~108500 7

N( 2

%% 50100

-50 0

(@) BiE  (D)BEVVIIHE () Zev iaHE

6 FHEZIROHEE DI



HERNZH i T RE, 2 F L O BHRR I 2 25 5
THETARZE S TRE, S nEhizsx

E"E%%FT‘EE?‘@;&T%%;

BJ 6 (X BuEBA Al 512 100[mm], 4512
50[mm], Tﬁé‘ 30[deg] IS H /- L& DF
HEFIRHEERE R CTh D, (Q)IFIMT1 03 My B,
(b), ()X 6 MIHEIZ I D T5 A I SIS
TREDFERTHY, NIV FHENLEEIIT
WAZERDNS. E- ()M DY s =
Q)L HEEL T30 /5L DEERTHY, (b) T
IHERR DS ELRRAR L 7R o Tz

HEE LT IR AR 35728, = RoTENERE
W%é% MAC 3D System(Motion Analysis #1:)%

b\f BeBRF DSRIE, 1 )E, ARE, 220

JE HE U7z D& ﬁé‘“é’uﬂﬁﬂbf_ ~——
10[mm]) IHkERE OFATH, JEE, B T,
B, MIHELIEREDBRZSES 6 (EFTICE 13 fHEk
BEL7z. ARRERE TRHAR LRI IR &G
Ui~ — 1 — (@D OHEE LI HE 1 N2 dh o7
B O R KRFEZE, AIEOFIT 13.6[mm], 1l
DOHFIT 11.9[mm] TH-7=. X 7 (TR EAE D
Bz m . RADFH Lo~ — I —(r I kD
FHEPSLEONLE TS, 4% IOFHETLRHE
EREREBENRGDERRAT LOFEEHED
T TETHS.

" " 0 100 1% 2'0409030
Y axis X axis
(@) A (b) 1A

B 7 HEEFHEFR L FHI~— — D L
(2) mu LRI S AT I

JENL R EAIE AT AT LD BRI, *RED
BEG R 2 IZHIE TE LI THTETHS.
8 LR INTBEHD T Ny T HTF IV 7T
A =27 B3 (Grand Fletcher Miki Corp.)?gR
H, MR ES, AR oA A RS E PTICHEEL

7o SHERIZME, we T e S OA B REAHERTL,

SHSATR DR B HIE, J§ HE DYy 7 A EE
THY, H@%Tjﬁ i1ﬁ' REA TR, T DE
FI ORI, BRREIT R OSMEA T ELE
*’EODﬁé’kfoif%“Elﬁ%fE%ﬁ‘é@ CHEHETHD. =

TN T e HFER LI Lo TR A9

5. MREHEREFIE T D728, A AT AMFK
90:%?‘&5&:17/*‘97‘, EFeo, WA -BE
KA OERTE, HIEERg, =7 RS, T—H
VRS, FHEMEM DR LT, JE it =%
—LODHRELZZ T A\ IR PER T 57 0
7T L% CHERECIER LTz, BURD VAT AT
X, ¥ 20 BT T o IR T DI LN AT
RETHD.

X 8 =7 v/ DN E &gxru @

w0 |

Alrba A|rba Alrba A|rbag Alrbag . B
Nol N02 N03 No4 N05 Ty

Magnetic valve

“—T o control circuit
L | Airpump B

~ /| Control circuit __DAQ(NI-USB6009)

Air pump N Inlet valve  pc ——— Air flow
Analog line
N Outlet valve Control line

2 9 RN LRI AT BNORERL

%IT/\/ﬁ ZRHER LT E DR DAL
DR EAL = IR TENMEMEITEEE MAC 3D
System(Motion Analysis f)IZEWFHAIL7=. <
—I|LEAHTH, FHYME, RRZSE, 246 D HER
A, TR, SRS, e e, s O 136
FHCRE L. ~— T —DENN BEEZFLITRT.
SR =7 Ny 7 R PR R I, BHTED K
23[mm]i 7, EE@H@;KT*BIT/\/? W HE
RRFIIER I, RPIRZ2E ) %H@;BT*H&T#
%HJFWLKIT/\/ﬁ D x5 1 e KA
55[mmY], ‘BT 7 Ny 7 W HERIREIC I R D
T, H%ﬁ’ﬁ*ﬁ)%é?ﬁkﬂb?ﬁi?/\/& DI KE I

M e KK 34[mm]E E) Al RE CTh -7z,

1T S BRI~ — T — S5 i R mm]

SEER  |MZR T Right| B9ZB T Left | B A& EIRIght| B AR ERLeft

YR e e s e s | e [ 6s | 0e [Bs |08

ELEYIE] 234 |l 45 1827 |115.0 |'87.3 |'218 || 58 | 34| 70| 7.1

H¥mRight [23.1 | 42 (439 [18.5 |[825 |[202 || 40| 30| 66| 7.0

Ekmleft 136 || 2.5 |[29.1 5.6 474|280 || 60| 3.1[ 66| 6.3

B ERight 38| 26 |545252 |375 |'183 || 3.7 | 21 |115]1 89
BlELeft 45| 2.3 |36.9 |119.7 |'62.01|'23.7 |1 86 || 39 | 7.7 |l 6.5
2R 57| 3.0 | 495|249 |/49.0 |24.0 [180 | 38125 ]| 9.9
RIR 46 | 2.7 |'53.4|'28.8 |'50.61|'1243 141 || 5.0 |'19.1 |112.7

H9ZB F&RRight | 2.1 | 2.4 [49:01 ['26.9 |31l [H5.5 |26.3 |[F0.4 |204 |[43.4

MIZBREBLeft || 25| 1.9 [88l4 g4 470 [92.4 [H50 || 5.4 3451 [23.6

& BERight 06| 1.1 [20.1 |f0.6 |48.3 |1 8.1 [25.1 [Ff10.2 |[24.9 [16.2

BB BELeft 03| 06 [17.0 1 8.7 [24.0 [110.1 |'17.5 || 6.6 |'838.9 |122.2

R E B Right 03| 02 33| 16173[ 18175 1.0[454[ 7.1

BREBLeft 04| 051 56 26 36 0.7 |10.7 | 25[1 83| 23

(3) BRENZEAGTHM S X7 A

AR AT BCIEAE L TERENL 72 B D L5,
EREh ), 1 NMEET IV, ENTET L, H
W OB EELNLRRE TS, AMKET LT
24 DOFIERTA=ENSAERRT 5, 15 ORIAE
TV, 93 FEOEET L, B3 BREL | B
9% 37 FOHET IDOAER TS, HONTE
T IE 25 DOERTA—ENBAERTD 12 O
BIARE T ADDRERT D, ZNHDET VI



VRML JERTH &4, EB)OIRIEAE LR~ 72
PSS CBIE T AN A[RETHD. ZHETEE
ZE e TSR ONLETLE E Th-o7228, Bz
M B AT RO D 2 B R B B T
LEDRHSINTEDINTT B0, BN R EMiF
Mo AT DI KDFHBIL T8 OB 2 A1
HZEIZEY, Zo FiREORES, BT LD
RLE, 7y aBEBELT, BREE0T
MR O E LA A2 E TEHIoIcLiz. 7272
L, BURCIXARROEFEIZII RS THS.
KU AT WRFEDT-0, 35 B IEsE nF
HhH V(B 2T —M2 Otto-Bock #1H) & BiR )
L7z ZOEERB L O ERZI TV, ARV A
FACER LT I ARENC IV E L~
FERLEO LB AT o7, R L7 BB TE # D
BN G s s gy B iR AL CAERR LR
fEZES, FEDORTTIZ T RYEEY DIRREIZ /-7
ZETHDH(IX 10).

L it

(a)i i

A ﬁ

LB (D)RIEESS (c)§ VD LS,
10 EUNFBRENETAM F5R
EXEVE)F 1T = R T ENEA#AT 25 B MAC 3D
System (ZXVEHRILT-. ~—H—DRRE En,
SATH, J8, I, Fo, BratE, O, SR ),
EREN S AR — 27 CThD. £-MEOFHAALIL,
BeE FARMMA,, ks8R, B =8, K
fafs, =Amars, =A%l chs. Faon
YRUNZIR S THFITHIZL IR EN D E 1A
¥, SANE—7 DR ETOBREN ZFHAIL-. 72
B, HEITAEET 7I12LD, 5000 [HIIHE,
HocHMEALER R, A% 0.13 OO B H ALER
%4T-7=(Averaged Rectified Value of EMG: LA
% ARV EMG EF59).

Hifif~— B — OB LG 7 g
2, ML E )T D R, T AR O
EEE, FHIL -8V HE T A=, K
SPE/RT A5 L L [TBREN R BT O AT AT
AL, N, AMEET L, 2Ahe—2550
EXEhEhED A Bk, BREY ) - #5113 R AL AT
77 R LTI-ET L2 A — 7 B OEREhEE
O—EEK 11 (Y. BRI (a) i L8
HELC, B, B (X, 25 M) I2ERER,
(b) R L EATIE(177, =1 D)[mm], (c) 3~V Y
LENTIR(=32, —55)[mm] BEIL TuV /-

XN B R I (BRI 7= s —EEAS, b=
255, KD AVR EMG AL AT M2 EDE
HLTA JIDHI B2 AN — 7 % LR U7k R
2 12 (TR, Al TN RY L TE S % 0[deg]
ELTRIFZIE, % hFEALT DU RYLEFE
ONLEZ T BEEN A Th D, i EEA I
FEAN D, Z Do 51 AR D il 23 E D B fi
LTS, BREh ORI B SAA A,

BT B —EEAR DS, KIS BRSO 2%
S TEKHE e /e o7, BiEERENE)ERR I,
IRV LD FaRE LN TERNIE, @<
A3 R = BEAN B0 R D D BREN A LI, TN
VAR SR, G K, AR BB O NEIZ R T IZ
BT O RE o7, PLED SIZOWTIE,

ZOMEEAEHR ARV EMG LEHEG 1 T—3
LCWe. 72720, BHEBAIOEIZEL T, 4
B EBITRRREZ ED TV ENHD.

e Q Q

(a) i

i
&

7 & ”
() ¥~
11 g AMEET /U Z DR EEN
_ 80 — 160 25 50
70 fod-Mgdesbodbod o 140
260 |-4p LAl 120 g A 20
950 - A1 100515 -3\ e k-1 30
S40 -4 : b-i--1-4 20
AR L i 1
10 -4 : 0
0 R L UL R 1)
-50-40-30-20-10 0 1020 30 40 50 -50-40-30-20-10 0 10 20 30 40 50
Drive angle [deg] Drive angle [deg]
IRy EAN =y
#Hil ARV EMG AR
T
(a) 1 EEEhEN{E
— 160 50 - : 100
ro1 140 Z40 fod-TpaR-d 80
120 g PN
100 530 [ ] 80
80 L20 -1 40
60 210 --NA-1 20
| 20 S 0 R
LA N g Ogo Lt i i i i i i ] g
-5040302010 0 1020304050 -50-40-30-20-10 0 1020 3040 50
Drive angle[deg] Drive angle [deg]
EIRY = | S oA
#HHl ARV EMG AR
S
(b) AIEBREIENE
300 60 _25 r—r—t—r—r—r—r——r— 50
T A T L
£250 -tk L i S0 [Bldeps L1 L iTHickpy 49
2200 XA pecriraiigt -\ 40§15 F-\-LPgctpralig- 1 /4t 30
Qoo [ B iAot Al a0 30 [\ iohy 2
m 2 [
>100 -3 - 20 8 5 t F-1-Mc-i-o 10
%50 |- inpRl 03 o e 0
0 0o Sl 10

-50-40-30-20-10 0 1020304050 -50-40-30-20-10 0 1020304050

Drive angle [deg] Drive angle [deg]
#HHl ARV EMG At )
(c) I DEED ERELEL
12 H O BREIRED ARV EMG LA /0 ELif



(4) L&

VENL LS BARAT S AT I, JENL LB A 2T
L, BRENRBAITAR S 2T M) DA AR S AU B JEE AT
(R B R G S AT DDA AT o T2,
NEBRNTS AT LTI, AMRICERELZ~—
T —%aFR L, F D =R ICIEREE LI HEFAIR
EHEEL, SR AL AT I ERE
R RN TOHRERBIR LTz, R R EE
LA RERECIOFHE IR ZHEE T 5F
EAEBRRE LT, AL RBAIE W AT LTI, 22
SRIEERALIZ T Ry 7ML T, i85
DEEE IR WA RETR Y AT LD R EIT T2,
BRE) LB 2T A TlE, FHAILTZJE O
EANILT, BREOMNEAEFELITV, B35
DRI A ORI MT 25X AT 2%
JRARU T, IEHERES, RiEULSE, RV EED L
BOFHIEIT T4 R, i Dt E RS R fhER
B REDOE A —FK LT,

At OFEIL, KA T LADEH T VAT A
DEDERED IR ZITV, A bEED T
&, RBELRABBFEOFOTHIIESET, K
AT LD LRI REEEZ HED TN ZETH
5. Fln, RAFTENC L HMFTE AR % M55 0%
LB ELT, #ff, ARL QUK TETHS.

5. LB LF

(WFZEAREEAE | WFZE50 13 R ONEHERT IR (12

(ER Y

(F=gR] GF 11 1)

© b WHZ, thE FnHl, s8R E, ARk
A, “REFEAE A IRERIEICLOH
HETZARDHERE™, %6 19 [B] A A= B a— &4t
B2y, 2010/11/2, JUN REFZEZEED.

@ Akihiko Hanafusa, Tomozumi Ikeda, Naoki
Suzuki, Asaki Hattori, “A Spinal Curvature
Shape Estimation Method to Include the Ro-
tational Movement and Load on the Spine”,
%5 50 [a] A A REE T9a K4y, 2011/4/30,
FOLFERER Y MHEEE.

@ fbm WHZ, il Fnl, $aAR E, ARk
BEA, “HN AL LB HETE 2 AT L~ F
HETEARHE TE FIE DR ~7, A=7G L v 4
8 Ak T2 R R R A K& 2011,
2011/11/4, i TR 2.

@ AR WIE, E5F WEE, thl &, R
LA, ARER FBRAS, “HVNJEEALEF DO FFHETE
WEIRITBE T D058, 5 21 BIZA 7 AR —
NERTBCT 4T R E, 2012/3/3, FLAEGH
R JebmEamER P 7 —.

(® Akihiko Hanafusa, Tomozumi Ikeda, Naoki
Suzuki, Asaki Hattori, “Wheelchair Driving
Analysis System Incorporating Assessment of
Sitting Posture of Spine”, The 6th South East
Asian  Technical University Consortium
Symposium , 2012/3/7, King Mongkut's
University of Technology, Thailand.

©® fbFE MZ, ¥k WIIE, #E Enid, gR

[ELAST, RS JBRAS, “HV N5 R O F HETE
WHEE L AT o ~ i LB DR HE ~7, 5
51 [A] H AEREE T2 k&, 2012/5/11,
e [E PR

@ A WIE, {E5F WEE, thl &, &R
EAES, RS JBRAS, “A=VE A dy ST R AR AL
TR FEHEGRE 20127, 2012/11/4, 4
HERERE WLFr /A,

Akihiko Hanafusa, Kousei Ouki, Kenichi
Miyazaki, Takashi Komeda, Tomozumi lkeda,
Naoki Suzuki, Aasaki Hattori, “Wheelchair
Seating Evaluation System ~ Introduction of
System Functions ~”, 13th International
Workshop on Research and Education in
Mechatronics, 2012/11/22, Supméca, Paris,
France. &t AY.

© {E7E WEZ, ¥R WIE, =ik E81, KH
P, M Fnal, g ER, AR BRA,
“BO TR RS AT AORE, B
5 [AIEEAr REAEHEIEI T —, 2013/1/19, &
ERPEEBINRE T Z —.

B HZ, “NEET V2 VW fEakies
A, HABKR S 5 41 Bl A A e,
2013/3/29, ZiH THRY: ZiHEE.

@ Akihiko Hanafusa, Kohji Yomoda, “Introduc-
tion of Pneumatically Controlled Wheelchair
Seating Posture Changing System”, The 2nd
International Conference of Rehabilitation
Medical Engineering , 2013/5/17, World
Expo Park, Shanghai, China.

6. WFERE

(1) wrgefEE
6= BHEE (Akihiko Hanafusa)
S IERT VAT LTSN #Hfz
HF7e# 3% 5 : 10547839

(2) WrgEyfs
L

(3) HEEMFTEE
KM B (Takashi Komeda)
CHITERT VAT LTSN #Hfz
fF7e# 3% 5 : 10547839
ARES BRAS (Asaki Hattori)
HRHEESERRY B W
WFFEE 5190312024
Hril [l (Tsuyoshi Nakayama)
ENEEEV AT — a2 —F 5T
(=== e s I =]
Wit A+ : 90370874
FEA Bk (Akira Kakimoto)
BROKE K5 NESUEAI R AT
Bl FEH EhAm
W73 5 60447571



