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ABSTRACT

It is essential to purchase suitable shoes that fit the size of users’ feet in order
to prevent foot injuries in daily life. Although shoe fitting significantly affects the
performance of shoes, there are few studies that have either investigated the factors that
control shoe fitting or established a method to evaluate shoe fitting.

While, the shape of each foot and shoe was measured to estimate shoe fitting in
previous studies, the deformation of feet when wearing shoes had not been taken into
consideration. Therefore, we used a Magnetic Resonance Imaging (MRI) system,
which allowed us to take images of feet and to observe the deformation of feet while
the shoes were being worn, and examined the factors that regulate shoe fitting in this
study.

According to results of questionnaires, it is considered that subjects perceive shoe
fitting on the ball of the foot. We carried out MRI imaging to research the deformation
of feet when wearing shoes by utilizing cross-section images around the ball of the foot,
and found that the deformation of feet in the direction of the ball height significantly
influences shoe fitting in comparison with that of the foot breadth. This is because
deformation in the direction of foot breadth was restricted by the shoe's upper, and
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only the deformation in the direction of the ball height was allowed. Since the ball

height was decreased and the foot breadth was increased while barefoot through the

observation of MRI imaging, it is necessary that the deformation of feet when wearing

shoes follow the deformation while barefoot. Therefore, it is important to evaluate shoe

fitting around the ball of the foot in the standing position and to purchase suitable shoes

that have enough room between shoes and feet, which allows feet to deform in the
direction of both the ball height and the foot breadth.

E B

EY R MERREORELRA Y PO 1D,
HARIZZ4 vy PLTWABZE, Thbb, #o
74y METHS., LoL, HEAKIIBITLE
BERICHLTHEVRESINRTESL T, o
74y MEDOFHIl A E S REHLI LT,
F ZTABZETIE, HERRORRER L R
W fE% MRIZ{E % AWV-CHERREICB T 2 80
74y MERRETHERERF L. TV 7 —
FRAEICXZDEO 7 4 v MEERFHET A EBALI,
K= VEEATH D Ehahrol:. MBI
B 5 REOE S HHOERLBIEHHOLER &
DOHDT 1 v MEIKEZRIZT I EHTRES
iz, BERICREBIESHEOELRIRH L
TRIBAIAA 525, ¥iaE AR b BER & [iER
EEVPRIICHELCLAZLEPVLETHLLEEZLN
b, £oT, 74y MEOBRVHZHAT S,
VAREETHO 7 4 v PEXFHEL, B HMEIC
b IEH NS S REEEATT R A= AHH—
WELICHFET S L) RHEBIRT 5 Z L AEHE
TH5b.

# 5

AR, RBIZAR—VERE L ADHMLTH
D, EVbIFT v SR GERAR—VELT
iFEnCws Y. LaL—FT, Fv=r7iil
D H LB MBS I R AR D 72012, 4

LECE o THRICRERASVWEZEZONS D,
ZIT, RNOBHEzBRIEHEELTHT 572
DI, WY % HECTPLEARTRTH S, T,
W) 2 BRBORAL ¥ NI THAIN?F
DEELRRA Y MDD 12iF, @ EHBAORIZ
74 FLTWBZE, Thbh, HOT74 v b
HTHDH %¥%L, o714 v MEBSEWE,
R - e EOMOBREDS T ICRETE
BedTHB Y, BoT 4 v MEIERENE
BRICH2ER L THE 230 TH 50, O
D74y MMEERRET HERDPE ZHMET R W
DIZ, 74 v MEOFHH A EIRIZELI LT
2w LT 4y MERRBCHOBR LM
PORHMETE L, 74 v MEOBVHORET R
BECENLEEZONS. DT 4 v MECE
BERIZTTERIE, ROBRLHOBKE 4%
Zbh, ENODBBRERRDLLENDD. (ER
FzeTix, BRBIRO=ZWITER & HRl o =%k tEt
%5 % 1297, RELR EOFEEE FHEiieE L
L, REOWA &% YOEB 2 HELL Tt
56 Lal, REREFZETIZE L 8% 5% (25
L CIRABHZZERAE L TWAEZITHY, £
BEOMARECBI 5 REH L SR OMMREHRA L
PRFRIGIEEAERWDY 2oC, HEERL
TZIRET7 4 v MEERFHES 272012, ABFET
(LB A R 7 RTE TR OIRR R DT Sk 7T
BE 2 A% S LB B 5% (MRI, magnetic resonance
imaging) 7z, 74 v MEICBET S LT

FH v b AE— 7R Vol. 35



HEINLWPELE3REDI R EDRKREIIEED L
SHBMbY, REMIPERTLILICEYEL
Wohs, €0, HHEBWIBROREDER
RBETXAMRIZEVIZ, #7414y ME
WCOWTERTEL LEZ . ABFETIE, MRI
AL CHARRBORTRER*BEL, o
74 v MERZRETHEREBRET L.

1. 5 &

i L7 BRI, Ho—keeft#sy 4 7
DEIVRIAY 2 =T, Ty X—OFRIIUF v
TIATOERER . EHEFEH L/ EH
&, HERABORSERIE ) HEBAROEE L %
BRAMAT, ROERR®RIETL720TH 5.
TR ET, 1 X% 260EEE, 265EEE,
270EEE ® 3fif & L7:. &Rzt PWh %
MRI TR AL T—F 7727 F (BHDEH
WL o THRETHETOHIRPEADI L) W5
S D0, EHOAL 7= NETT RV =D
MBI H - 7& B 2B Bz,

i} L

E1-1  AfEHEahesss (RE-EH) 9

N

K1-2 AfFEEHEmA (L -20) 9

FH v b AE—UFE Vol 35

oy
1.1 #HO7+v MEERU Z8BMLICRET
AE

MRI % F\ 7 8 R EBRCRFM 3 < & 34L& 4F
ETAHLDIZ, Tyr—IVRAELYEBLA. F
T, HREICHELAHERELTL L, &D
74y bEHERLAMAEBBIRLTO b0, #
Dk, BAHE ZNDIOH 2 E & RS,
T4y MERKRLEBROMMICETET v —
Mg S FREBALE, REE O (B
%, 1B, B BRHONITIROBEEOME
EFOED (L, K-, TEEFFEE (B
e, T—7F#) LHRED (L& BEER) O 4 &P
L7 7y — P OREISEEGERTREE L7
BEREIEMKFOBFRFEL04 (22~ 255%)
L7 %72, MRIGZ2T) 2O ORBRE %
BET D720, AIST AMETEET—F R— 20l
EHERBRL, GROANETEZRMLZ. §
AL, RR-E#E (@1-1), EiE-#o (A
1-2), E¥® (@1-3), ¥—n@E (HM1-4) 04
e LY,

[1¢~"‘“=r

®1-3 AFEabEe (B 9

L

M1-4 AETEEHIEE (K- 9



—og—

1.2 EEHOMRIBEEIRTEBET IV

{ERL _

MRI # & (X SIEMENS #f # Sonata ( 5 #f Kk
FHEEEMEHENICTCER) T ®ES—F
VAWFZAY s a—FEO—FTHHFLASH.
VIBE_3D C& o 7z. MRIEIIWEIRET S
KaFodbo7a b yoOlBTEEFE2ZEL, 0
WHEOEBILETY 0. AERAS RS RE
THOTRBOWEEILIZLBHES TH 5. KiF
T, HEERLLBORROER2BE TS
72z, WEBEIRD 714 MTALRLULHE
ERALLEEEHREL V) 24ic LT, 3L
AL MENHL2RBEWHEOLWIREL EA
BbA et 4 £ TMRI G L 2. HEBREDE
PaIMEAALE L, GRZWME L. MBI TH L
MR LIGEZNTONE LI, T2 )UK
ML UMELRELRELL:. ToEBICREL
HEBEL TANY FEREONNV M EHAE
bETREIINT, T2UMVREEARY, WEE
DTN LML L. FOBREOMEITZY
10kef \Z#EHI L7z, MRI THE I Rz B EOE %
X, ROWNEZ S ETO 128575252
TEA T A ABETHR STz, 26 O %
% E{EULEE Y 7 b 7 .7 Adobe Photoshop CS3 |2
Lo TEORG EEAIZ, 20O HEc,
FRIIBBYVOELTIMELRL, ZKRTHEEE
v 7 b 3D Slicer & #H51b Y 7 b Para view % H
WTRERD 3RICE TNV 2R L7z, AREERIT,
BINKREORBEZEROAKBEFTERBL.

1.3 #0771y MECREY 3 BERETM

1.1 L EROBFREE 10 %Ik LT, MRI
THRIGLI-EHOERE B2 714y MER I
BT 5720 BRRERZITo 2. BORE, K-
VER, T —F 5 & BEERD 4 WAL B VT, [ED0 ]
[RREDOV] [74 9 FLTWE] [RRD B
(@A) O5BETHERKED7 1 v MEIZD

WORHIl S 872, Ml A BROBRBIE, HRE - 57
- BATO 34tk d Lz, FETRELLZIOD
HHEFICENT B, MM TIREEERLTLOD
WERE W Z DG TREBPIREOE X2 T 5,
HATIE 100m (T EHTT5H, LSRR L THE
D74y MEZFFME /2. FORE, HFHEL VN
I MRIRBICBIT AHEZ LIREEEED IR
B EE LT Tw 3,

2. # %

2.1 #O7+1v MEERUBRMAICAATS
AERR

10 B DOWEBREDPMEEFER LZBRIC714y ME
ERRCHAEGE L TR IS D> 2 HEER— N
BTHhol (10%+9%). MO TIE, B
2 10%% 64, HEEIZ10%H 5%, T—FEIZ
—HFALBRL 0BT 28 THo72. LT, MRI
PRI 1T 2 TR R — VB L L2,

WIZERIL L 7- EE DN EETH D45, K-
HBOKELICHBRODHHE—VEE, 2OEOK
XX RTRIBOMBEE21RT. B EiE,
AR — VB2 RLTEY), @IKHEBREDT
B, ARINETET =N ADFEETH S
9)

T/, MOBERE I TR 2 < E % 7R
L7:3%% MRIEEBRO#HSEZE L L (B2
DOTHANISK). B1IZ3BOWREO R
SRR L BAZZHT A X %IRRT, 3BOEBRED

3.9 ;
_ 38
= |
S 9 HWEEB @
= 3.6- i [ BN ] HWEBEC
2350 (o) o o
B4k T g e
= : 3 4cm
o 33 | #HBEA 0

32 i

3.1- @

30 105 11 115

Foot breadth [cm]
M2 #HEBEORREFR-IEEOER

T P AKR— U Vol. 35



R®1 3HOEEONFTEHEEHY A X

(BT - cm)
PURE BEE Rl CR—uE ER M~ X
PERE A 6.7 102 31 26 26

#WEE B 65 102 35 272 265

e C 63 11.1 3.7 26.7 27

RO EMEICE<SE L, HBREARREEN
FCTRBRHF— Vb AE, HWREB IR
PR R VB RO OMBEVET, BB
#CIA THEVRETH - 72,

2.2 EBOMRIBIRER-LEICHTBE
AT T |
B 3128 C O 3RITHME I N EIBE
TWERT.

B3 MRURD o FHSE S N7 RS RTEE T

PERR L 72 RH#E 7V DA 2 55 & Bk e
BT AEIZY— =%, Thoz2E) i
HICEEZBRTU 52 LICE>T, A=
OWE 2R L 72, B4-1 1I28BRE A B
4-2 |[ZHERE B, B 4-3 12#5kE C O MRI #if%
FEOD 4 A2 BT A5 R — VT 2 7R3,

ETORBRETBEINDL Z L1205, BRETE
MERICBITLEDT —FOTHMILE 1 BEL 5 2

FH 2 b AR = YR Vol. 35

E4-1 BEREAOFE—- LI BIT S BEE
(1) #E - fEE, (2) HE - EA
(3) HLAH - fEE, (4) ¥tFH - MEE

42 WHEBOKE— VB 2 WEE
(1) W - RS (@) W - WEA
(3) WU - MBSk, (4 WLAOW - A

H4-3 #ERE COFR—NIFIZBT 5 Wik
(1) #E - il (2) L - A
- 3) HER - ATEE, (4) A - FrEA

B 2D EICTHERSR OIS, BRI
T, WATER & B L CAWERTIZRDEARD
L) ERHICRFEC o T A,
HFRUETORBOLTR 2 FHICREST 2720
12, R VEEEICEE L, BE CENEREOS



95—
SLEOTHER 1 L LBEO, o 3&AICBT
HEHRE T E DR - IVE L RIROTHEILRZ BT
L7 (R2). UTWROTEREORDFEZH
45, REZETHEL, REORIBHICHEE
FT2EICTERLFIL. WICEOWNMA LSO
BRI R 4 BT 2 & ) W TEMRICEEICRD
HIEHMOMGE 2AKE]L. EHIZ, TD2ED
MOTICEBEICRRD Y, BEORBRICEMT S X
) BTIEMICFHT 2 LERZT &, RABLHEY
7z, ENHORFEREE RS, F—VEMEOR
SLBOTHEEZEIH L. Zho0OEKEER
RRORS L RETHEE T - @2 ki e
L7 |

R2 BHBREOR—-NVEHMEICBITS

5% b RO I E

TERT N
HE_WEE 100 100

HE _WwEH 0.89 1.08

B A #E A E 0.98 1.02
W AT 095 108

B HIE To0 100

WE EH 089 111

BREBR g mmm 093 111
W ArEA 086 111

B AR 100 100

R A 004 115

BREC w hwm 108 098
H wER 0.94 099

3B DWEEE O R — VERMTE I BT 5 R EEI
B LTS,

BHERICHEL DT 5 &, BIEAMICIZIEH
mL, F—=VEEHEIZERPEL LT, &
WICETRFEIC 7. TOEMIEETOWREBRE
ICBWTEHESN: (R2OWREM).

LA L, HAERRTIEEERE TK—IVEEIC
BUAERIRENRE R > Tz, HERE A IZH
¥ERTE L, RIEHEIZALIEDRY, K&
SHINIID LEARP B o7z, RICHEE 2T 5
&, REBAMICE BIZENY, BEIHFMIIESH
WCETREAPED L. (R2 OHBRE A). HER
HBIEMAZHT AL, BEAHEICAH LLAD,
BEHADERDRE- T2, RIHEEZ DTS L,

SRAEAFIIZEOELIZ R WD, B HRICET
B Ao 7 (R2 OWHERE B). HEE C Lt
RAEET AL, REHAICETEI L 25D
S HIMOEMIIMD 2 % & R o TEAIH L
7o, RICHEEZ T AL, BIBIXIZE A LELE
3§, BEHMOBEAD -7z (R2 DO#ERE C).

2.3 DT 1 v MEICET 5 EREFED
ER

BRERHAOMEE 10 ZOTFHFFE R EE S5 12
RY. MEMASEHREST, TIAELE [WwAH L,
RAFREZE [&OK ), EOiGEWIZE [74
FLTWAR] ZLERLTWAD. fREE 7—FE6
e TOFHMBEEZET [74 v PLTWA] IZHEW
FHETHo7z. K—EIIFLEBRITTIEI [ED
W] LU, AL TIZE 7149 PLTW3]
ff@m72Zo7:. BETRERNIC [WaH W] L&KL
Tz,

1.51
11 —/
0.5 1
% 0" [ S
*og|  ME 17
14
-1.5

i JEER e KV e P—FEp e PEER

B5 REMIZBILHDT7 1y MECHET 2 FHEFS

R3-1, |32, R3-3IHM, AL, HITH
ZBI A 3BDOBEBREOHD 7 4 v MEIZHT A
FERDOERTHSE. TIALELE [WBHL] <
AFAPZE [EDL], EOIEWEE [74 v
FLTWAB] TEERLTVAD., EOWBREICH
W, FHiTAEENRRLE, BOT7 1 v b
HOFEEDELL TS, F—VEIZHEB L TH
i WBEAEI 749 PLTWBIHEVIE &

7Y P AR =R Vol. 35



] 31 HERIIBIT D EHEBRED
74y MECHT AEFER

WERE Ficts R—VE T—F&  FEE
WERE A 0 -1 0 1
¥ B 0 0 1 1
WEE C <1 o | 0 0

+® 32 VMBI AEHBRED
74y MEHET 2FEA

A e

PERE A 1 0 -1 1
PiERE B 0 0 0 1
HERE C 0 -1 -2 1

33 FITFEIIBTAEEBRED
74w MECHET LEFES

HERE Ei2e1 A= T7—FE B
WERE A 0 -1 0 1
HERE B -1 -1 1 1
#whEEE C -1 -2 -2 2

O], HEBEBE [74 v FLTWwWA] #HER
HCIE[&on] EV)HFHiliz LTwa. T/,
EOWERE D HERTIE [WH ] LFHET 5
BHol.

3. # &

X4-1, K42 [4-3DF—NVERRTHEICEIT
DREEFROFERPLH, RETEFERIZBTS
ROT7—FOTEMIIE 1BEE % 2 BEOMIZAE L
T3, $tERROEFERETIZSE 2H0 L
K7 —FOHEEPRLNE, T2, R2056H
WREND LI, BETENEREPOAWE
REEIZ 2 2 L ROEADPEA L, FIRFIC
ZoTw5h, L L, MERRTIIHORRIC X
DRBHEICEERTE TR, XoT, B
WRiHERICRE CBEEZT TR I Edhh
5.

ERREOERIIBVW TR VEICEHT
EHEBREAGEETIIRRE 2V THo 7275,
MALTCRFFMEATRL ol (E31). TR1 25
WERE A IZRIBE R—VEWNE VD, #HF
FRICHE A 2T CRIBGEMLCOHOT v

TH Y b AR—VEE Vol. 35

_27_
N—ZH T Y HEMEFITEEIMb Y I2< <,
ERDHICAR—=ADHY [EDw] XKL
CWeZEZLND, R2OWEE A DRI}
ELEPS, MERRCHEEZ»TZ L, K—N
ETIEE S HENC DIEHENIC S REAEF L T
T EDVHERTESL., 2%, HAEHAKTHED
B S AN SIEH NS S5 DS 5 728,
MEENTAEIETHIZHOT7 4 v MEDPRAL
olebHERING.

WERE BIIAREMMEDIZ [ 74 bL
TWwa] LELTEBY, BWIFHETH o 72 (F
32). M2, 6T 5L, BEEBIXR—V
BAFH L) EODD, HEFER LT TH
DT v =P LETEELZITTBY, B3HM
IZE AL LIEH N> TwWA, Ll
1 L) #ERE B ORRITHEEE A L) RV,
fbD~FikiI RS A LABRETH Y 2455, #H
YA IR E A LD D REVWT A X% EAT
Wz, £oT, BEAHMIETEODWEHERISh
BA, FNTHHY A XPFKEWLDICRL#HD
BICREAERTE BAR=ADTHHFEL T
mlEZ oD (R2). T0®, K—IVEPT
X714y PLTWA] EERLETW2A, HY A
AWREVTDIZT —FEHTITAEFEREICRR [
B LFHEL T (R3-2). HECTHEH
REETHEZ 028, K- VEOREHMICIE
REITEFTETOWRWA, &S HANREEHAE
ETETwiHD (R2), [74y PLTWA]
CEHME Lz EHERE NS, XoT, HAEARIERCE
SHIMCERIERTELZ LMD 71 v M
HESLTWwALEEZLNAS.

WERE C DR —IVE S HMOERIZMD 24
DEBRELIIRLRY), BEFHT L2220 THS S
[ OFELESHM L CEAME L T (R
2). 2%, HEE CIIRIEAIIEV O THOF
FBRICE > TRIBAIAICIZEETE T, HEFHL
BRI RERIIE S H MBS D 2 8% ho 7z



WERE A

O@ -

4 %

D R S

B LEAR B LEAE
ICHER - ICHER

ExE B #ERE C

O
I
O

=SS AEDH = & AR H
' i

6 HBHBREOFR—NVEWEIZBITSEHER

WS NG, ToOKE, HEBRECIIZMRET
IHE— [ Exon]| LHEEZLALLEEZ RS,
T/, T1XYHERE CoRITBRIIMBOHER
FIZHARTREIBETEWS, ERIIHEREB
EY . HERECIEIROREVWHZRBIRL
TWABA, FITT5HILIZL o THOHTREIE
HEN [ED0] EEETWDE DD, EEISHE
WO IZHNE O RIRD A R—APZENTEDY,
RAHNE T > THICAN— AN TETHO
T4y MEREJKU BRI - RSN
b, TOFRER, BREFFMTH—IVERIL [E2w],
B [Wa ] LA EFHIER, £330
BRREOBRTOFHBEY) OHERE Lo T
5 ABECIZID T v =Y = VORMEINEL,
TEASIE OO R SAE A EBALZSABLD
T4y MEFBLRHLEZLNS.

PRRIREE CRTE %2 2T 72 BE 0 R — L ERITIE 1 5
VF B RIEFAC BV TE S FHHNEA LRIE 1R
AT B &) ER A BB L ER L IRE L
WE, BERE AXHAERARICAEWEREBTLAR
JRARREE FRICER LT Y, BAENRERISE
WEWZ A, HEBREB CREERROAHER
BB A2ESHHMOECTEENZD, BH
HMOEITFEALBRES W oz, BEEC
ZRIEARDIC, MEEFERLALZITESA

EIEA DI &5 252 WIRET, BEICH
EADPHY, BEAMICRIIERTETD, EIE
FINZBERTE Loz Lo THAEREICZ,
HEREORBEF LR U & ) BRI WEEARW
ENRAR—-ZAZREHOMIZH €D T LA
BEETHLEEZOND, FLHELTHBIC
MRI #1512 & 2 S HERE O R — )V ERBTE 2 B 1)
3 REBERORAR %R '

¥7:, ®31, £32 R3I3DOHDT7 1 v b
HICET 2 EBBREDFERTH D05, EOHER
ZIBVWTHR—NVEICEH L THS E, g
GHRERDLEFAVPEHLTE. 2%, #Ho
74 v MEIFHBEEZIKE L TV 5E Z L2554
5. Tik, EOEENT 4 v MEFHEIZHEL TV
BD1IEAHH . B LI2EE,S, HOT74 v b
HEAFHES 5 I HE AR REIER T A L
WULETHSH, FRIKEZLE, BHICWENH
D0 5T, HOPTREFIEZLEALERLZW
72, M7 4y MMERFETAE I LIETE LW
EEZBZOoND ALRERZ L REICHTEI P 0
TREVPERTHDOT, o714 v MEZFFEL
RFvEWVZ L. FTIRE S LALIRE & [ERIC,
REIERTHDT7 4 v MEZERE LT WL
FTHH LW BN, BITBERORLELOT
NI K o THEBAVARELDVWIVWERETLE

FH v b AKR—UFE Vol. 35



AN B L. Lo, MDT 4 v MEXFHE
THDOIEL TV LFMELTE, OB EEE
D VMNRETHLEEZOND.

AFFIIZ L O DOREPFH S, £, MRI
WEL-HBREII3IB LB, £, B
MELFERLIEBEED 0B THo 72, 51,
Wahs A TORBREET HHBEREH -
T MRI H & 247V, HFEHREORBERIZOWN
THMICAET Z2LEVH L. 72, MRIERE
BOLRENMEALTH o 12720, WME L LTH
10kgf LT 5B Z e TE Loz, R
WEEBEROMLARFISEWTE Y T b b &) 2k
BRELIELILEN S L. EHI12, KFETIX
MIEEHO | BEOATH2. T4 —F 7
Ya— A EOrkA Rt AR L-BEORRER
WOV THLRFATL2LENHL/EA).

SROBEL LT, APIETHERLZ2=ZRTRE
HEFVZRAWTHET TV ZERL, %R
B Ial—2arzfrt)ledlErxoNns,
A8 & H L2 ICERPICE U2 ERR
NICERY 2 £NED 2 BEETEL TR E L
HéELTELELRN->TWS, B Iab—3ar
TEBMNICRE T IERRIBN ZHETE LH%)
BY—NVDp—oTHE L v3a1—-vay
WKLo TRATICO»ZERRIEN 2RO L
W&, AR RS OCHOMARE KDL T
ENTE, Bz, 74y PLTWhVWEZER
FTHIELLZRNOBHEEHENIRE TS
EHRETH L. T/, L LTRNORANE
MHAETAZETRIZZ74y P AMAERZ L
DEEIZFANT, HHPORED b7 7 IVAERE S
N5 EDVHFTES.

4. TE®

A TIZ, MRIBREIZ &L - THFHEEDOE
HERABETAIENTEL. o714 v ME
BT A ERALIE, BRALE SEAFEOMF TR OB

FH v b AR —vEEE Vol. 35

99—
OMBEELZTOFBTHER—-NVETH LI LI
otz HERRECBI A K-V S HRD
BRVRIEHMOERL ) bHDT 1 v MMEISE
BrRiZTIedmmani, 7z, BERIC
RIS I HMDOERD WA U CTRIEHIE 232
A5, HEAE RIS DR L R AR RERIC
HULAILENLETHILEEZLNSE, LoT,
74y MEOBRWHLZ AT A, SEACREETH
D74y MEEZFHEL, ®3HEIZS BIEAMIC
b JEERETEATT B e A R— AHSE— LV EE LT
ETHE)HEBRT L ENEETHD.

I

A2 BT HICH2Y, EBREZB)
LA EEANGARELES T P RAR—vEE
IRAMHICECHFLB L LI ET.

X

1) ABMEEAN HAREEEART, LYVvy—H#H
2011 EL LV y—D[FT ¥ ] 1k .(2011)

2) Woo Sock Heng, TG HYE, fe#Hk, 7=
YT v a— A0 FEHEOR & FFER. BHA
P TRSCER (CIR), 64(623), 2395-2402(1998)

3) HBAIE, RAKR—v 2 ADOFEHMRE. WL
mniH BFHERRE, 46(5), 292-296(2005)

4) MANE EF, RILKT, HAHELBELLL &
DR 3K TR DAL (15 258 & BB DFHH).
NAFAH=K A, 11, 13-22(1992)

5) WAIEH, MNE ¥, WHEH, BIET,
FFDEEIC & % T RE M i 2 250 R = WOoTiz &
OFFBME. AMILE, 33(4), 229-234(1997)

6) FFALIEEH, ANERIROZEREEFEISH. NA AR
7 = X KE4EE, 29(2), 90-94(2005)

7) 1R. Spears, J.E. Miller-Young, J. Sharma, R.F. Ker,
F.W. Smith, The potential influence of the heel
counter on internal stress during static standing:
A combined finite element and positional MRI
investigation. Journal of Biomechanics, 40, 2774-
2780(2007)

8) Marc Peter, Ahmet Erdemir, Peter R. Cavanagh:
An MRI-compatible foot-loading device for



_30 -

9)

10)

11)

assessment of internal tissue deformation. Journal of
Biomechanics, 41, 470-474(2008)

AIST A&+ 77— % ~X— A hitp://riodb.ibase.aist.
go.jp/dhbodydb/91-92/data/search.html
VAHANY/2E, 94UTAG 77w F-—,
I, 7 VA +7 7 =1 V42 F, RAHER, IMRI
DEFNT—FFAME2R]. X714 T A
IV R A Y H—FTatn, (2004)

WOREs, SHER, HEEX, BARE A

FREFMBTZ M/ -SGEEmA Y — M OB L
HiZB¥ 285, HARETERRILGE 1104,
519-525(2012)

12) Hiroaki Yoshida, Masayoshi Kamijo, Yoshio

Shimizu, A Study to Investigate the Sleeping
Comfort of Mattress using Finite Element Method.
Kansei Engineering International Journal, SPECIAL
ISSUE: Brain Science and its Related Research Fields,
11(3), 155-162(2012)

FH v P AR—-VFE Vol.35



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

