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HRERIIRe LIRS 2 — - RIALL
2 o AT HERR R BV 1 v P A g A
EEEE - HE L AR BRI
WL FIRR AL BIREIE A LR PR 21T
& %54 (Mirelman et al., 2018) ° <& = B TF
1T RE Bk R s B R (BT IR ~ BT
(S FIFSE M (Han et al., 2011) © &5 &
GBI EBASURTE - NS & EH K
WS i i Bl v B RS 4 1T (Nilsson
etal, 2012) o 7347 = = EEANEE 1 - BRI
AT DRI 8 53 55 R 2R /2 (pes planus) 81K
B~ IEH B 5 (pes rectus) (=1 iE 5 (pes ca-
vus) o KA 609l A\ EHER S 2 5 B I
20% B 7T /& 0 20% 5 & 5 (Subotnick,
1985) °

7T e e S B PR B > B R
B JE A E B AR RAA ~ LA ) SRR IR
R o FELRSFRR IEBCF T FH(Murley et al.,
2009) ° % BUEE A R ERAEARFITIRESZ IR » 1
AT A% 8 B IR IR D 386 37 B AT AE R B IR
8t > D& o EEAIR R EAE E Al
(Benedetti etal., 2011) ° THRE M i 7P & AR )
ANl ] RE S EUR 2R R AT AP REIRE Y JE 5 R
T ists (SEHFEAN > 2021 : BIRLE
A »2020) @2 2B N RRET/MEN O] RE g EL
P HIE = B ) (Kim & Kim, 2016) » EE L IE
R GRS KA ERB IR o B 7R SRR LA T
TERIIHINN > WAE R PR A B KA I RS
T > LR 7P K2 (I 2SR5 B A AR REFIIE)
REZR B E ) A BIAE G > R R I T B R
SXEAR ~ REFGABE SR 2
[%¥(Tsai et al., 2006) °

IR Sl

HEFHHaE R B E R E i
HAERE - IanEDiEhaRE ~ EEME DL
ARSI ZE R EARSR A /752 [ B
T RS B F S 8205 R 7R 2 i FEFima
o JE 5 SR 1Y 1B B 25 A e
R E B2 - 19 8 7 AR — R G
BOEEE - RBESPES HEEHAN G
Horp— 2 2 R {HIRG A 2 HEE SCHE (Vimal et
al., 2022) » BEFEAETRDERTE > FHE SGE R
FIT R » T AEAR IR 7P 2 (1 28
AT ERESS ~ B o P AR ~ YR 0 2L
SR AT & PR (AR 7 i E (Xu, Wang, Ma, et al.,
2019) o 1124 & fE R RET R EE IE R
REATRE B IR SF iR T =X SR FEDG R
PR SO TP (Kim & Kim, 2016) © JEHl
WIRFIE A - B A A b » E B A
RO LR VBT o EE SRR ~ BEIR
FE R0+ kE ] DLUE Bl sg 2 /) BE 1 o i
(Sarikhani et al., 2016) © {27 (A L EERE
ARKEHRS FRKEEIEERGA L
(Kim & Kim, 2016) ; 3D %!|E[](three-dimen-
sional printing) {5 A {5 5 A& #4 Kl (Dombroski
et al., 2014) » T 3D FIFITEEFLL (B 7 i #A
B EF5#(Xu, Wang, Ren, et al., 2019) 3D 4|
FI3E 5 HE S N B LT oK W] DAL
IR B R A E R B > RE BT T 25 F IR e 1
SRR E T BRI Al (FRE SO A 0 2021 5
Hsueh et al., 2024 ) °

FHR SZAG A » RIRE S 5280 RE )
ZB > WE G EBOP TR AL R
ST RER AL V) T 1R WA ~ B
72~ W R~ UL SURBIIR ] > nT IR RE
e 52 4B (Verlekar et al., 2018) 3 &R 2
—{EE LM KB E R HEIEH) -
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R B B =HEDFNEE BTSSP R & /P B AT RE hRE Z Il

FRFNAVE S & 2R B2 I T REHT MRk
{EI# JEL B (Bac et al., 2022) °

A Ak 5 R D RE A B AT 2 AN R B
RIS - A0k IR B e 3R AR A
711 E(Cao & Morley, 2016; Hausdorff &
Buchman, 2013); i 7F & B & BLEFEE b (de-
generative joint disease, DID)FIE AL 4: BH £fi
% (degenerative arthritis) ) FELJ 22 BE 2 38
AR - RFREENEH DID B
BAERT RN AT S (Chou et al., 2021) © k&
T o B AR 3 PR K T S BA R AR A P S I
B R H R Y I s - (R B B EE E 1
(Bateni etal., 2013) © FAARE 5 A E
ERER B BERE R SR A2 R 7 R A
RRE 5 AR E N RE ERAE 1 » 3Rk D RERYIRR /)
.0 (center of pressure, COP)(\L % {fwft » 5 F
RE 5 SCHERERRE - /D IEER i > 38 IR
RE 5 SCHFRERA ] LU/D A0 RE I - IR B B
AT RIS BN (Lin et al., 2019) ©

BB R ER IR 1 R T Rl > &
Bl FAE L B R B TR R 2B T
2o EEEAT LIS Hr i R IR ) ok SR
S E 202 ) Fe I fRE U & BT » R
FERERS & B R L > 15 B R A
o REERGHERTHPEIEE 5= > L
R » BT ECRAET Y S {ERRE K
LIk et — 5 HE 15 R BRAH AR < ST - KE T EE
FAH IE A - BT FIBRER A R A
i IR R T A L AN B R 2 (Su et al.,
2017) s HERPRIE th2 B R 2 s B A
AR &5 .7 vp SO S i Sy el
R AV 12N AN s R = SR
B SIS — B g S MR A E
T E A » SORRTE AR 5% & E S)
(Vimal et al., 2022) o Z 8L 7 & i #iii 2
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{5 FH B M Bha% T - 50K 3D FIFNELE » &
REW AE R M ZE 7oK - HLEEa B 75 X
A (Davia-Aracil et al., 2018) °

e E R AR LA 3D IFEE
B ARG R R IR T E R
BLEAT A B R B o

&\ XREkREY

PR IR 7T K2 975 DR BB ~ AR5 2K~ R
PHELRTRE
— - R ERIE L

A2 T R (1) R E R
RE ] RE BRSPS RIA ~ RRatER & T (EURIE T
% HAWISRIRHR : 2)DRetE R T FiEe &
HERAAE » HEBREE 50 8 8
() IIRENE R 1S & 1 S IR ] E A IS % LR AR
b~ B ~ HIFSBRER ~ AHRSHILAZRRAT %
FE VLR ER 48 5 (Flores et al., 2019) ©

7P R AIEH RIFHEL - TR EFT 2 8 152
FlISEE)E258# (| (Levinger, 2010) ° ILI} > P
REEE T BRENSMEN » e R Bas Il S > BETT
BB R I A (Kim & Kim, 2016) ;
{HR B IE & RS A EL » R 7 R FE R
A Y AR RE BN RE Tl (Tsai et al., 2006) 5
HS R AR AR R DR s » LLR IR
#+7)(Kim & Kim, 2016) » S E SAG S
SEBPIURFINUBEES I RE ] (TS R R AR
A e JE 22 [ i 57 48 (Tsai et al., 2006) » HIl_L
{EC P fRIGE =5 25 B0y 52 5 RE A oI i 3 R )
HLO AT REEEF T K (Borges et al., 2013) ©
Z - mEERIHBISN

PRI P R A AR X G- 8
EBZEEY » E D MARRE G - X G
A B AU TR » BRIR SRR 22
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SR E B E L 5 (Gould, 1982) » HiAtl
B E B R AR R A5 05 20 o 0 R RS T A
(computer tomography, CT) » H i A a2 HE
B R R AR AT - BB G o BRI ATR
KPR » R RS 7 (magnetic resonance
imaging, MR)#E® CT » KT 0] LA A1
RBERHIAHABAG1 » IR e S = i By vE R
#Z [ (Rosenberg, 1994) °

— #ft(three dimension, 3D)EI{EHHHE B
— A AR A B 3D SEENHHE M R 0
SRR AERIES I [REAEBEAY SOTREC - DIk
T B A » ] RS ik A2 AIRE AR A2 B8
BRE : S AT SENE 3D B{FRTE R > 1F
AV 1B A S I AR B V2 - i PRI
WRHRE T UUHI%E(Navicular Drop Test) 5 &8
5 22 BA 8 B (foot posture index-6, FPI-6)5%
(Wright et al., 2011) » 4&E 1 5 EE A EF;
flrAHEL » AHIRE T TSRS 8 AT 5 5 FPI-

B1
EEIEZIEE

1) Talar head palpation

2) Supra & infra lateral
malleolar curvature

6 EEA M EHEE 7 & MER ] SEE (Kirmizi
et al., 2020) °
= mEEREE

IS B2 i b B £ 2E R 7T 2 MR A1
B £ BB T B e KRR EL R KA
R o SRR FR 0 25 SR kB B R & SR A= At
RE ~ Fe R ME#IRA ~ BN s BRI
AU B AR AE ~ AR ~ 5
AR B o B RS SR ~ BEARAE T
PRaiEe o FR R IR FRIF KSR » 23
JE B 5 2UH Tl R e B A B S 5 A
RRERINFRER » vl BT » 353
PR R A Bl » FLRAR e B AR {5 1 A2
AL T & > B s 24 LG IER
FREIRA (BUREESE A > 2023 : Harutaichun
etal, 2021) °

TEZRPEREILT » Sl S & 60 SR
FIRANER S 5 » S BCAR I RN 8597 s S

3) Inversion/eversion
of calcanaus

4) Bulging in
talonavicular joint

5) Congruence of the
medial longitudinal arch

B) Abductionfadduction
of the forefoot on the rarefoat
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R B B =HEDFNEE BTSSP R & /P B AT RE hRE Z Il

(KRN 52 > @I IIAK H B E A B T Y
KRR A g - SRAE R EARE > (HZiE
ek AT A BE 77 20(Lee et al., 2015) ©
R S e B Bl R JES PN A AL I )11k LA B R =5 1
¥ IS S AHBE » H AR IR S 2 FH S
AL~ BB~ BEE R ~ KSR - FE
SR A LA > ELEE#ESE B L (abductor hal-
luces) ~ JA G L (flexor hallucis brevis) ~ i Bt
Fill(digitorum brevis)F1E [}/l (interosseous
muscles) Sz 1% : 7 B RREGYZHA - REEESHRAL ~
FHERZATL RN ~ A5 mit TLRC RS PR ENATLE BT T3
R o

FH A R WILAE £ P9 (I #E = i Bl RE A
REdm 0 BN AR B (RTS Bly AT S B R 49
TIBRREST ~ SR TR EFNZEAAES » 1
BERE ¢ MO AR R E e e S BUE &
WAEALA (HREZAREAIL ~ SR AL ~ J WL
WUFIE R ) FOBILP B B D RERRLRRE » FIIE L
{45 5 BRIR b3 it 2 Al s A i
PERESILA > HBISBE R L  HoEE
bsE seiRE o wT LIk R I ) o1 o i
TS S (Mulligan & Cook, 2013) © i #4n]
TERS R 7T R R IR AR MR i 5 ERAgECK
2 8 S AIMERFIE R 1 AT RERR R 2
{1 Ry S e {IEJBE ) (Takata et al., 2013) 5 F{iifiA
FEE A R R B AR ~ FEAR SO BE
TTHEE IR > AT RERE S B RS AT
Ihae » AP 1ERG I HE B (Deland, 2008) ©
M - mEERYFEEEEN

P E 2B B A T QI E L » 751
FIEEIE EIRFFAZERTRE ] © P2 i B E)
FIU) EE ELEE R  (RFF PR - Bk
PEANIRREE T2 s d b > S HHBHSE T B
TER s ISR SRz ~ REAARR RS E

IR ~ ISR 1 i SoE - g INB
il
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AR e thaTReZ2NLA ) B
il ERGER AR ~ EAUE ~ = R
E BTN ca CYNT LN DLIINALS 6 ¥
Z— EEEGER ~ ML Ak IR R A
gt B R REREE) B o ERIERATE S
RRR & & E o P e R E B Y RE T
72 0 38 N BEE B AP M Rk B AN (Sahin
etal., 2022) o P {5 A RE S B B 5 BEEHE)
At —BHARE H & AETEEE) im0 Bk
RESCE)RE - TEARREZF D - SRRV E.OORFY
TEHEIERER 5 (EENE T » B O/EEE) I
TRFFIEJEEFE SCHE N 5 ERIS 2R 0 B 26 116 B i
SARRIERE - ELIENLA B ~ SRR R
B> & Re & 3 10 % 1 72K (Miranda &
Tiu, 2023) °
A ~ 3D JENRE

3D YIEIR A ERE B & = A28 > 7
A (1)FIFH 3D s — s S STL
5 RE T TR BB STL A ES Geode
T+ (3 Geode i A FNRBERAIGENEL (FF
LN 0 2017) o H e 0 (H I B R
T BhEs TS (computer aided design, CAD)
LT E fhaRAT o i 3D BUENRE o FEAK
ff B ek At i dg B 3D @l A ah 0 4l
AutoCAD ~ Tinkercad * WEEZHH ~ &
B RS b 3D RS #EE A SketchUp~
DesignSpark 5 » FI|F 3D ffiifss > EIE Y
aETTHRY > ISR 3D R E A
HEAgE RS A E B R & (HE AT
FoEARY 3D EAE fEAE X ZRDEH 3D
Systems [l#$ ) STL #Z4& X 5 2K » i
& LIS IR Y) R il » 5 3D AR STL
FEEIT AT UG - A Geode » AIVESE
&l (numerical control, NC)¥ P 58 FH 15
RIS A TR XY R

S
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© 76 i

PRERENELE S ~ R Z Wi S ~ SRR
FE ~ YL LLR H At A BRI ASE © B
% » I’ Geode E T Hi%G 3D HIENHEERT T
BN BT R R CRRIEIS > 2014) -

3D FIEIH T EE Y A TR Rl B4 i (rapid
prototyping, RP) » PRI Bl /@ — Fdi s 4
PR RS Rl o © 2012 LA » 3D FIIE]
BT RS T PRV B v S OB Y B R
R H 2012 TS AR 3D FIIEN
JUHE - (HEE 3D FIIENHl H 80 AR HIED
BRIG % LA o BE 3 Rl AU il SR AH A H
B 3 AR AE B 3D FIEIEi
i > [KII 3D SIRIBALGZEZh# 1 - 3D SIIR15
e i [ it BR £ e P B 28 AR HY) — i
BRI RIRZ 0 418 - 51 fE B8 1 (additive
manufacturing)iZ 1 o 7£ 1980 FAFfHIAHE
J& > FELERTE RIS T 2R > (HREZE
RSy H# H 22 - (5015 3D SIIENHY KSR B
e R e N B T - T A 2 ER - H
A7 3D FIEIHRE & EER AT 5 100m > /D B Al
FEEERNE 10m LAT © 3D FIJ R (i B
ST R BB T - () IERS R B A
W= E R« AT ECRE S E SR RS -
% B SRRSE I RE - (2) F B LAY
SLERFRE A « BV SRS S R RoK
/N E G R B BLEREAE o H AT 3D e
s A s ey B A B oy 88 2R O R 5E R TN
FEELE NI EIRE ML 5 ARYIR B iR %
R E fte FHEE R > T B SRS H
3D [&JF - S H ARRE EN LAY  BESR Ik B
o N B B RS » A M EHE R A]
RE o (HERETANELEAS LB R SR TIkBR A -
PRI RE RS E i > BERE ST VR B AR
ATRHE BRI B A A Bh i (PAIE AR »
2013 5 FI{HEHE - 2013) °

PR S

73 ~ 3D FUENZ B S EAfE AT

3D SIEIER I BEE B - w] DU
FH A PSE Y (rapid prototyping) Sl sk H 5
(rapid manufacturing) » FHFFHAERE Rl & EH
B/NEEELIFEK < 3D FIFIRIEITEESD
ML BB E - BiE - RERAEY)
ME - HfET L Bk Tt L R LU H iR
{50 FHRYZEK » 3lfi B AT LSRR B il i 46 5
(R i » BES T3 5 Ta DR P 1 B RE R
At BUEE o TE PRI AEIE > JR I BLE
AR A BT BRI A N 3D e g b H
AV ERThRE SIS AERE - LFFRITRE 3D
Al 24 Sk RE 2 AL AT ) %) 7Pt ST 2 A1) X
{ERIEHEE © 3D FIENEE 58 % - 3D
Z EB i FH AR T3 > JE A VS
3 EHISHEE Materialise H:[A]F%FT AR H
JRERRT > (1SR B AT ) B A EE S > BT
$&Tt © 3D FIEIH i e 2 3 - & Vi 5~ A

BRERENED - BE ANESIE RIS
& > KA 3D i@ as USRS 3D &
SVHITERZ I Loy 7 L - 1T ELBBE% (i th e %
HEFT FIRASEE -
T SiRE2E 3D JIENER LR
(TR R ELRG BR R E T 20 ZHG
FIEHEE R BRRER R ~ BRIt -
T BRI P LR E R Pl A L Bt
FRRDEE » AR SUREE A E 1 B ]
— i B A PR R ER R > EER
BF558) = R » Y MR SO R R R R il
{1 A B G B T 2 ~ {7 A BB AN Y ]
R o (RS I ] DURR R 2 R 7R R 8
BRI L AT AR PR R EE fE - (BATRFAENR
PR - G R e Sl - BRI EE 2
IR R IR T ) o i » A EE S » AR
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R B B =HEDFNEE BTSSP R & /P B AT RE hRE Z Il

FETH B BAN GEAR A St S {1 e vy 2 R 38 »
HAKIHIRIBER - nTRetEE T ~ BUNEE
BT o RIE > ARAEIR R R B TR €
BUERHER S RTLIRD & 5 8abe - TdeE 2
JEEBE )53 Mfii(Lee et al., 2014) 5 & Hities (e
R 28 M E B BER AT NG TP EH E
FEHfESL » BB RS RO AHEL - e Rt T
IR AP ZA » DI S R 9IE S Y -
JEER 3D fRERE T B S A - 2L
B (B 7k R RE T S A - el
EAE NS TTTH © 3D fadids ol DL diEg
R R R AA o WAENTSE A B T (N
IRF(g (5 FH BB T T o0 A7 - (] 3D f ks
AR SE A SR A A [ A 1 AT T2 TR A
{k(Telfer & Woodburn, 2010) °

3D FIENETE 88 v LAE s 421 ) 22
FEHBER 28 HBURBERART A HL -
ItAt o WSR2 B fEMEL 3D YIFNES I 2R iks
JERARET AR = LY > FE—LEffF529 - 3D FIE]
G T S B 0 » RS ) 7 S0 AR
AT 5 > 3D FIENRETE 28 (E = ~ fo 108
g~ BiFIhRE - DR B EEHEE -
B JEE AR 7 A1 138 8715 Bl & (range of motion,
ROM)# il 2 BT H B 4 iR PR A5 SR
BEE 3D FIHE I AR - th b
KaT e SRIMAT - 3D FIEVEE I B AOR 5 Bl {2
A FHLL » 3D FIENEE T 2 A8 A A » £
AW )RR~ SRR ERET R T
[T 23R AR BB AS SR 5 3D FIENERTE
5 5 1 i PR B I S ARG T 2R BT )
(Choo et al., 2020) °
J\ ~ 3D SIENEEEY

3D FIENEfirRe s E 2 Fi 8 i A T B
SIBMEI RS » 3D FI|F1EURE S F A %
b/ NEBER A > R R SRS A K& DAFE (L

0770

FEFRAE S BRALAY R R TR K » F5 1L 3D FIJED
ATRERE AR A RS RS (LR > 3D SRR
BEFAESCHEE R 5 018 RSB 2 5 &
J& R F%(Ho et al., 2022) °

AHFEER 3D S ETHRE CREALITY £l
T8 =#f CR-10 251> SIENHR A HERE Botfeeder
Fil R P A2 78 B B2 2L (Polylactic acid BY
Polylactide * & PLA) #R#£#1K 1.75mm »
{¥5 3D scanner APP 5 E ¥ HAL 3D
FIENEAILE > FEH 7R AR EL 3D FIEN
el BBy /720 (G i B U7 2]
e o SRR B SOI A1 ED H A1 b
#hoo

AWFFEBEH] 3/4 REERITHEL 3D FIFIER
& 74 (ankle foot orthoses, AFO) » 73fitks 15
R BRI E HE R 2281 > 3D FIENRY
AFO [ B FIEES AR » 528 REHAR] R #05E T
ERF R IR IR 558 » H M AFO WIEERSS »
FEARZ I [ 7 1 > R AR B 2 rh S H
7S o NI th B B = e fiEL R
B o RLOL o BIERAOERSLAR L - taE A AT LU
5 AFO %[ BB EH) 1Y) 22 (Desmyttere et
al., 2020) °

PLA BLE Y 3D HIIENE el 2 il B (foot
orthoses, FO) » & {5 I 7€ 1] £ 45021 L
G > REREE T I AL T iRGER) FO » 1M
I3 1o e #Am] LLOR S RE BRI AR < ;@ & 5 COP
PRSI P RS B - fE8E T +FO k(T T - Bd
EETRPEAHLE - 3D FIENE FO i COP YR
1&7F 5 [0 IS Bl (Lin et al., 2019) ©
N~ SREEFMES TN

WHRER ThREME I HIBASE 2 — - RIALL
K BATHER B — T EH B B/ bl
Kl AREEE o HE b AR AR EIUK
FR AL P R BTATL Y B v e di /D 64 vt s R0
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WA SATEANE A o AR - BRI Y
SCRAZRHH » 2517 ] DI AR — RER A -
S AR C R B A PR
WIEATIRIE T » B TOIRERIEET) - E
FEHHEE 1 WlE=E S BN RS » 5 B 2 lfze
HIZSBARIE RERY RNl Sk, < FR R EHIRY
5 (B A e BB P2 I PR (R B < 58
S RTREAEANRIRITE DL T 52 2 I RE i B
FRAE MG HR A B SR B L - D RERIIG IR
At FERZ S — S E ~ il B H B AN 4w
Wi - $R Mt AT EALATE PR TERE(E B
(Mirelman et al, 2018) °

B RE I M O R — F n] 1T R
TE > MERMPREEREZAEYITIZMIE -
Hag R iR 28R ~ Bl DRI FILIA
ERSERERA BER T B > RIS
E AT A AT SR — BB 73 3 AR AR T
i ~ B R T BB A & > m L
S B LA R AL D RE I B R e 1) {18314 L
JFIK > DUBALFF € B HTR R - H AiKEER]
P R HAE H B A2 s - f B st B ) H
AR PSS - M ER PR AL ER R AR AR
IEETIE RS ERE 5 EEEh T
ERE MR EN % ~ BEFMTRCHI AT ~ iR
RG] 22 U 2 <5 - 0 52 B HE FH A T
TE{EE (KIopfer-Kramer et al., 2020) °
+ ~ FERE NS

AR EIHE R AR E AR AR RE ~ AT
FREGA > LA [EE A A LA S HE 5 5 )
A AR IR AR » 58 i 52 3
BUAERIT )R b AR LB s coP
TR - AR S A E 135 5 CcoP /Y
WEfEI L E MRS - St 7 2eapui T » 2
SAEhl e 5 i RS i R B mE EE COP
IREERIE RS - W8 R B A T IRR LS

IR Sl

{E B BRI ST AR - 1S BRI > R
SEE PR R B RE (B A E T 5 SzaA 7
U ~ AR A - ARG T EIFIA TSN
B DACRER ST 5 RIS A R ok JR e B 5
BT I RR IR B8 b B2 RN - 22
IHRERR * (1)H SHARAHET 2 B RS B A3 e i
s (2)H B AERE AR bR e (R LIAR
E SATRERN 5 (3)FR it B T B 5 (4)EH)
FIFRENZE ST » 5 B HEFE 2 1 S F AT
1 » 38 LL T RERE B PRI i i — ARERF
T P2 I S SRR > RISSE BT S Bl g sk s
SIS I e 282 Tl 25 A S G T 1 S
PERTRTEEARZ AR A S MR AL - DUSE R
R 5 JE 2 B B (MacK innon, 2018)  #E{HI i
JE AR R 28 B L A AE N BRI RTEEER 7
THERT R B AT ~ % T E A s
EE = (I AH AL E AR AR RUE ~ FOMGIEI ZEAIER
FERR A B 28 E AH A o & AT 18 I o 1 A AR
B BERRIESHTRAY A R E - 1 B HI R
ARPEDIE B 8 AR R ) 5 KA CE A
PRIESHEINILIA - & IcHa LSS 1RSI
BN 25 IR b I S A F s b e S 2
COP 7£ H R KR NBFS (Guskiewicz, 1996)
PR ~ AT RE A R R S B
FREARHRHEE A > RS S B8 77 A1
SEE) ~ R H BN ERER S Y B AR A P B A X
(Bronstein, 2016) °

TEFIE Y R =5 1 B Bl i g 71 1y B
HIWFSE » Hertel 55 A (2002)32 5 BRIV N7 Y
PRI » S — e 2 I B L EARE e e
filr =0 HAF RS E S & > &
5 B | B G ST RF AR RE T - (ARG
i<z 528 s 2P R WD Re A B Eth B T AR
i KRR TR0 5 7Rt v B AR R
JES IR ) 2ot 7 55 > M LR S5t Bl

ul



R B B =HEDFNEE BTSSP R & /P B AT RE hRE Z Il

MAVEE S ] > R DI RE R RS - R 7T
R IR T o (i (25K #558 A0 2018)
TE56 4—5 B SEATE SR IE ISR R A -
H cop B&{SAERTE i B A EFRAT#EE (Han
etal, 2011) o JEERZEAHRIR IR K Z 22 »
A e AEREE ) SRR LR B - SRR AR
BHR/ L BRAERF G 5 2R £
FHEAERT R IHAFIA a4 i 7R A 265
4 FOZ6 5 B RRERRET s (KA fE Rz /) -
LABe JBE 71 We R e ] A i (Hillstrom et all.,
2013) o IE AR AP R AHEL » 55 R 7R R
IR RS HANZRE H 5 =R RE 7 » i AE & FHER
FIHRRE S BB AR BE ) ~ T RT e A
J AR REEE 4 BEEIE B ARSI 2 BRI fiERR )
WA » 55 2 WAL OO R 1 5 Il 7P 2R
1 BBk BREA R K32 JTHAR - 56 2 Bl 5%
K18 » 7R REES 2 BB RHATAZE 2 T
Ik P B2 A T 75 58 K (Buldt et al., 2018) °
(—) BIATSG TG

LA 980 R — e Ok £ e
fiids T » FMEHFARARES) o ZFERIHRY
e a A B AR i 2B > DLR A TR 42077
TR MERENE - MRS R E TR - DUGESTE
B i 9 AT 70 R = IS BRI 1 R B B
FICH o B kAR sk R B RH ARG & > SRR A
S AT RERE — e ] SRR i A - w] RS
PRI T TR b - DUE Sk B Ry A
(Blodgett et al., 2023) °
(=) 7Py & T B — FHIRHEE N2 17 /B 5

a1 IR #E 37 17 2 M B# (Time up and go,
TUG) & R LIz (5 FH Y FE R IR [T T RE Y
BEEHE - TUG EHEEIZRIEEF A
FH o S A P S A i i g £ e e VUGS -
RS 149 B o F0T Bk 0 A B 5 N
(Shumway-Cook et al., 2000) °

+— - SREFEBI

D REFHG 5 2 A& R 0 47 3D
L) 73 1T AR P S Y it A 4 [T R B R
o 3] R T L £2 ~ SN R T RE N B e
LS B R CHYER i - [R5 FE 25 A T LR e
(electromyography, EMG) s Bi{Efi#E A4 AT
DIBR (g 22 [l S B i) & AL ARl - ARG R DR
B REAR X B ge Ay AP A A 56 A B > B BT
i85 (Wren et al., 2011) 5 A #A (HRES
AR R > Jil ALE e B WU R iR = AL
B (Oerbekke et al., 2017) s HRES T HIE {5
FELFE TR 1 B R SRR ~ B A5 [ R (Eas
(Bronkhorst flow sensor, BFS) » L@ {113 &
RTAR AL AR - 3526 BFS ARy » AlESFA
2 (5 (58 48 A% i 21 52 A B RO PR ~
A~ Tl > BoE sl TR - 2 AT
FHE IRAT RE ) 5 EE) ] DU 2 (i el
ol ) SRS 1 Ao P s RO ek A B P R
FIRESIEHAEAS & > Al LU D REHEL T BE 2 Al
HURERFRAL o 18 Lo B RS 7T UHI & R R Y
ANE B REF i > FR T ARG 5 20 B A L
(Hausdorff & Buchman, 2013) °

2 RSE

KEFFEET B R - AT 12 HIhREM:
BEF IR » #5080 3D FIENEER I R 2P
SRR PR R AR ZGEA 3D YIEN
720 BRI E 5 @ Ry > iR
(] i 5 A2 =5 e o e AR AT » BRI
R EZEA 3D FIENE S R I RE SR
B AT gE O W fi B E AR
202211HM006 ° At gerI{ERI{L 3D FIIE1EL
TERIEER > TERK 3D JIENEE RO ER S © fn
AR Te 2B E R - 3D YIFHE S
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Wk} > #E 3D FIIENE i 2 @R L
W AR FC 22 BE 3 (R FH 3D H1JF B —figt
BB ERE - MMERCERS TR Pl E
1~ TEHRREE AT M SR b A R IR
A& 7 £} 52 #ft (footscan pressure measurement
systems) 73 AT EH5 o
— ~ 3D FUENETR R

A FE3DINEN it % AT R 92 % 52
X > EE BRI TR ER - R P E =
TR S HE - EEAEE S By BSHlE
Ik e e i i — R ~ U 5 5 e el
HHSHE RS 5 E > TERE B P T IR I3 08
407788 » Z R FHRIE I LERETHEGEREE - DB%
AmfE2

HEE ot BFEAREEE
AR » BYIHIAE SR 55 H ISR
FKRae ML VIR B - ELR T AF 6 SRS
TEaRET ) /TN - HERNE Z NI

(—) B P &R

12 38 » BB AL R 2R - BERHY 50

var
(=) famfsse

H R T RS R F [ E IR AL - [ E Ry

AxfteE ~ AMEE R MU T —E -

2
3D JHIER L E

IR Sl

- RS EEERE
AIFFEE RIRIUT AL - 28
HLURAPRMEZE » KNG BB AN
HEBRREREE  BANIEREE » Hi
3~ HERRASUE S AHBHTT AT o
(—) WFFe2 B Eh e it
1. FPI B 7y B6E 6 77 DAL
2. AR EZTFHE TN 18 5% 5
3. FREIVIREIER - AL AHEEEE
4. (EFEREEE . MR L e TEEA
(=) WFFez B E Pk pi:
1. FRHIDhEEZIE - MRERL AT
2. HEEATAEREZ
3. 18
4. 6 M ARNA FHEIERER
5.6 EHAFMREE ~ THAGE ~ Byt
FRE
6. JERIERRATZS
7. PEE~ WL ~ B ~ IR ER SRR
= HRIA
AAFFERT T 5 > E il T b
%A - 3D YN BLERAS ~ 3D GRS -
e Fii ST P A T L
(—) 3D AL
Fir{fi ] 3D YIEIH&AE CREALITY ElIAH
=i CR-10 F51 > REREMUHI AR T HyH
il > ATFIBYEE R 300mm x E 300mmx 5
400mm FIVEVREE #E ¥ fr L] DIRSE T A A

mp ﬂ » e » SIEE B

S
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FEUCAERIEIA 5 JIEERM ES Botfeeder Fgh#FT
A EER R PLIE AR AT (PLAYSRE 1.75mm » ASHfF
STER PLA MFEHMMERHE - Jh2R
£5 PLA FHRH TSRS &8 - SRS K
FH AR fif 5 1 = 0 2L B 2 2 B 2L A A
BHER s BANEN R 2 5 - # 9EAHg A
{72 > AT LU 2ok sl JEU S Jm) B ik
b > HEFEFEN  WIMERETS - 9
FRDIZSHHE ) o TTNMHE ~ T 20 > K2k
Y (Acrylonitrile butadiene styrene, ABS)
THEHS PLA #MELES R - (HERRER
TESIENRIIHE » SRR o N PR R Z )
S s WWONE D SR A s B G
TAE LA - AT AR > SRR
YL PLA & o Bk #BHE (carbon) e K'E
(wooden) & {E i1l _FHAE K IRTEL » $RIE
N5 MBI P 22 K - e
(Nylon) Fl1 24 A 28 58 14 #5 (thermoplastic elas-
tomer, TPE)/Z#EAT L > M5 S 1 I AR 2 11
R g
(=) 178) 3D faihds

Structure Sensor 3D frfii# 58 > % iPad
1TENEEE - 3ZE# Structure Sensor Bracket B
FIE E 22 » #% Structure Sensor 4% iPad I
2 I Lightning 125 > £ H IR REFZE 0T App
AEFTHCEE 3 A > B ATESER RO A S V)1 Y
Z2[5HY 3D AR » K/ 119.2mm x 27.9mm x
29mm » FHEE 99.2 A5 0 FEAFE TR
25 P S ] A B R

(=) 3D FIEIFHERR Y

1. 3D scanner APP

3D scanner APP J&— K Fo B 1Y) T Bk
8 AT E Y AR 3D FIEDRR A fE
(BT EFE 2P i EEASEL 3D FIE s e

0810

772X - #EH A BPRRY T 2R R el
[T
2. Design Spark Mechanical

Design Spark Mechanical ([&] 3 ~ [& 4)
&K ERY 3D K BIERE T B R AR AR
HHEMIRERS > (ER P RESAE 3D BRETHETT
B HE AL A AN SR DA 3D SIENBE(EF -
(EFERARR T iE - DL TIE R BOiRs
b - A T LUE A Re A > HIEEAL
TR R i 2SSl 37 S mT Y 5 TRl
FIZ2 L St BB R LAt A B » IR S5 /) 3
57 [H] L e ¢ 2= S R LS - MR IEHT 3D
CAD T EFHZAL EBOHE AR » A HE
S NGR  ERRE LIS FURYERY STL M XRE H
BEt o WEFABLRETE 3D ENREE L ANEIRL, -
RE S MR @ RS ik a T i A B
3. Ultimaker Cura

Ultimaker Cura ZEASHHBNERE & HEAE
HORE AT Fs 3D SIEIYE(RER ([ 5) 5 ftAR
(EEALRI L SE AR R RA B 3D SIENRIHER -
ATLIGZENAIEN 5 5% T 3R e s S - fif
{erESEmiRE LU i TAEXUZR s Ultimaker Cura
x& 3D FIEIH ~ BHGELREM FEIRURG S » AT LA
TR IEIFHIENRE IR 5 7R85 75 5 B U A K
BB BRI RECE s fTLIE
A1 300 A2 - 5 iR AR e -
SR F IR R T R A - R
HERIAF R as e i B S PR - m] S5 ] 58 HLE
ZERIRSR - BRHKHE STL ~ OBJ ~ X3D Al
3MF fEZREA -

(1Y) i e o ARG T2

i 22 P (50 R ET 08 T 2R & R EIRE
SR ~ BRI 73 (one leg stand test) ~
FTIRFEEAT 1T AE BB (timed up and go test,
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TUGT) LA B jé B 2 #4545 Bl (foot postural in-
dex, FPI) °
1. REJEIRR 5 R A

£RHT RS Scan Lab AAIZE 0.5 2ARUEHER
A (The high speed 0.5m Hi-End -footscan
system 500Hz) * A LA HIB)REE KRR /7775
(foot pressure distribution)EilJER /7 H. () FE FEE Eil
JE2 77 H L HITSEE (center of pressure-progression)
PEASSE o ERS RIS BRI a7 5 0.5 &
BRI » oI 3% 5T AT LARE & 2 # 0f 5
> ELHE I ~ WUBE R BB 1 A RS
B RHEIAZR 5 P08 S00Hz » BE SRl
JEJE ~ B~ A~ RBERERHIEE S 4
A ECER R I T LR B R85 L (Chiu et al.,
2013) ° & BRI — A2 Rk 2 s
R TH » E8UE B i)/ AGHEIG E
N AT BRI AR A ER 73 © Footscan® 4 5
SRHCE PR R E RO PRERSR » IR ILAfE 2 3% %
P HC ] B 4 1 i e AR YE JBR ) fiE AR B
Xuetal, 2017) °
2. BAIGG N7 3 E

Bt 52 B i 72 R 5 2 1 i B4
(ground reaction force, GRF)R{E K31l %
BH A RZF R 2R & R REARD - 3
AUG IR FIZE SRS TE MR B 22 5 © i 52
AR REEUTRER TR IRFI) » GRF [HH#%
1B > 7] DAk s e BB s R R e s
ZEZE TR E o (ERING 30 B HRT
JEFPHY 23,76 T/ (Abd-Eltawab et al., 2023) ©
3. GHIRHEENZATAE

AR - FEE B IR A - ¥R AR
TGRS R (A R R R (R T
RESES- » KL RES &P Dy RE PR IR BE A HIE
TH > WEHIRHEENZ T EMISR > JRam sl
FHRHEENZ AT WSS > F R ISz aAE e —

0830

IRA TR R LS s mETE—E 3 AR
(PR ~ i By R ] K P AL [B] R AT T 3 Y I
il s WIBRES AT Z )2 F A ks s 2 4 A 2 D
5@ (functional mobility) » ELIHEE I ZE (Y
= A% X 1 E2%(Berg Balance Scale)
B RE A B = RERR M » R 2R
PSS > KA Nagi 2 KRER AR TIRERR ]
JERAHIES o FTREEE & HIBRRT T &2 TRERE
{HI%#(Get-Up and Go Test, GUGT)J * H Ma-
thias 55 A (1986) %% & Hi 2R IR o B -1l
RE SR H AW E S H & ATGRE ) 258
HEe 2T NE DB EmE LT 2 HE
NG RRE - PN L EF S MR N R
TEAE EaHa L ukie ~ B ~ B sl B Al [m] s Ay
S AR BRI AL R o (KL Mathias
SENFEA SRS G o R B
B ONATHHES » LR AR H AR AT
TR ~ BATEDREIEEIRE ) (FHEE
A 2002) °

TUG FERITERG PR REFFAd » n] $R RS
FRIRTTZE > H TUG AN/Zak il ik 72 ) 1 fife
HER > B DIREHE B AR » R RN
& & E 288 7 1E B & (L (Schoene et al.,
2013) - [Kf% TUG ISREEEE B 55 1 g5 A
BRIk o - RETE 1% 8 FhERIR 12, RESE R 1A
P& B e AR A2 = S e S TR 5 T
X R 1S R 7 K2 PO 6L S SO RIS B B A 42
e R S 1) BB R R i me 7 FITER $57 PN I
(Kim & Kim, 2016)4 44 BN 12 Al e 26 R e
ey e TUG R GRE > R R
B Gy RGN EA LA RR - ik BREN R B
TUG FfHZE & A RA(Noguchi et al., 2021) ©
4. RIWZEFEB(FPI)

AIFERIEAE > JREMEBIR 3D fE#A
AT EER AN - R R S FPI B
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fd R T EEERR RIS - B &
B¢ FP1 BB AN & LIEZENR 7R &2 > {H FPI ~ i
PR HEURE I & ~ T X2 JER AR FRTR AH B Pt SR
R FPLE A Sl B R 7 R i H T2 -FPI
TESGLIRAE T AT IR A - BLAE () PR B S
25 )/ ERE s Q)BVEEN ~ S8 (4R
FHIZH s (S)FE B — B E RS ERHE = 5 (6)RiTEAH
B R R R,/ NG - B H R
B 2~ -1~0~ 41~ +2 (0 F/Repar »
-2 FORHHEERBER ISR - +2 FRoRHHEARY fiE
HITBRER ) » SRR 0 SRR © e 7 Bt ]
B -12 % +125 IEEBR R A Ehe Bk
B¢ EH (Lee et al., 2015) °

B2 - FRSREERTR

PR EE BRI SRR AT R R R R
Pl ~ RATREDIREN A ZEEL > Kl THE
R JESJRE 30 5 SR AR  AIFSE AR Hh oy 1)
SFGEATRT ~ 2 > SRR GEHE > AP RERIRE
12 3 » DRI E Kruskal-Wallis 837 &
FSEITE RN » #ELLY RN T RREBIE 3D
G E R R 23R (R R AT AE DTREZ

B 6

IR Sl

5% o {HIH] Footscan SRS T /i & EZ
S0 S K2 R 40 5 10 {18 I8k - R BNk (T 1)
55 2-5 BE(T2-TS) ~ 55 1 25 5 JiE (M1~
M2 ~ M3 ~ M4 ~ fll M5) ~ AEIRIER(HT) ~ 9%
{HIRIER (H2) AR & (MF) ©

T PRI 1 BRI 12 HE
10 fEIESE (18 6) HIERYT 3 [E28 0 e
J1 ~ RS TR AR e )
— ~ 3D FlENgE BRI BRI L ERET B S R

EABRHEE 18 AR THE > B &
11 BB 7 B2t - 2B R 25
REGETY >+6 0 BHEFH > 18 5 > HIE
N ERAIRIESE ~ B RE » BEAERIMNER
1 #tHA -

(—) JMRIE T MR

7 53 B E ToE1 ~ /£ TOE2-5~ /¢ Metal ~
/£ Meta2 ~ /& Meta3 ~ /£ Meta4 ~ /& Meta5 ~ /£
midfoot ~ /£ Heel ~ /¢ Heel Lateral ; i& 10 [
AR AR AT RAE/E Meta2 » 11T
/NP SR 1E /£ Heel Lateral s 22 I E
RRACE A H - PSR KB /E Heel
Lateral » 1/ MFIEMRIEIE L Meta2 » /2
(IR MR I > SRR A R 5 )

BB 7 e R 7 B8 10 1612
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SE RSG5 B b = Y1 B A R AP 8 & 2P M S AT B DIRE 2 K *g85¢
x1
18 IEEATEARER
HohHEE N BME ROKE P s
A 18 21 72 29.56 11.32
Z& 18 156.0 182.0 170.86 8.20
He e 18 48 85 68.89 13.11
JEBRZBATME (/) 18 6 12 9.00 2.45
JEER B L () 18 6 12 9.28 1.97
TUG ¥ 18 7.58 14.20 9.67 1.51
7
EEIEEZEEDE
e roor W [ine
L Toe2-s [l 142
5 Meta1 [l 154
=
R I LI B =l
B2 contactsurface | 1852 cm?] Toed 383 o B e~ .
N/em? Toe1 Il 142
Toez-s Ml 154
meta1 [l 172
R
S S e e e P e e e s S

BER21W  Contact surface | 1751

A2 4l Toel ~ Toe2-5 > Metal1-3 ~ Metal5 ~
Midfoot [HF&EK/V ~ 1M heel HEITEER N

Bishop 5 A(2018)#H#1 2 AR 25 - %8
B — i R TR A S > S B R A
IR 5 LS R E « #55R K0 3D 4
Ik 0 B S & BB MAVER AR 5 fEAHH ST
JE R 52 8 1 TR 2 5 AR (AT
JERET] o BT LA 1% R BT 5 e bR

cm? Meta 1 383

| 8- ®

RUREERARTHE S 8 = = 5 MR i
2~ 2 3 BAM 10 (BRI HTET S
F 038 10 {EE8ER KW B2/ TOET [
-1.82 > TN Z (/2 7F Meta3 HY .00 » R
SIRTIIRS SR » e T L ROREE A2 o

8 Z& 17 77 5ll@ 4 ToE1 ~ 45 TOE2-
5~4 Metal ~ 45 Meta2 ~ 45 Meta3 > 45 Metad >
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86 ° FiTRE

amh
B

1

K2
1B EEIF 18- AR BTE]  EEHEEE T I (cm?)
e I 3k N FHBIETH] P ERRGEFD R

—

TR TR SRR

/£ TOE1 18 1 8.36 92.00 2 7.00 28.00
/£ TOE2-5 18 1 10.11 91.00 2 7.75 62.00
7/t Metal 18 1 10.60 106.00 2 8.13 65.00
/£ Meta2 18 1 11.27 124.00 2 6.71 47.00
/£ Meta3 18 1 8.50 76.50 2 9.56 76.50
/£ Meta4 18 1 9.06 81.50 2 9.94 89.50
7t Meta5 18 1 8.91 98.00 2 7.60 38.00
Midfoot 18 1 11.06 88.50 2 8.2 82.50
/£ Heel 18 1 9.4 56.50 2 8.77 96.50
Heel Lateral 18 1 7.81 62.50 2 10.06 90.50
xR3
B E S -Rn o BT RIET ~ BB #5127
st | ERE Z W R
/£ TOEI -1.82 .07
/£ TOE2-5 -.69 49
/£ Metal -.89 37
/£ Meta2 -1.68 .09
/£ Meta3 .00 1.00
£ Metad -.17 .86
/£ Meta5 -1.55 12
/£ midfoot -.13 .90
/£ Heel -.95 34
/£ Heel Lateral -.66 51
8 9 10
& Toel E&(cm’) & TOE2-5 Ef&(cm’) & Metal Ef&(cm?)
15 15 15
10 10 10
5 5 5
0 0 0
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14
& Meta5 Ef&(cm?)
15 1
10 A
) I l
0
HimetaSHIHI  HmetaSE{HI
17
Heel Lateral Ef&(cm?)
15 1
10 A
5
0 d

FiHeel Lateral #5Heel Lateral
A ekl

12
& Meta3 Ef&(cm?)

15

10
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Lateral * 32 10 {Jfl[E 38 7E R 2 EERET » AP
AR Metal #1457 Meta2 » i/ MR
YA /e TOE2-5 » B A& i A il
(B SRS > (£ Toel ~ Meta2-5
Midfoot THIFEHRIRY » HAEA Toe2-5~heel [fi
EHTIN + G T A B ) S R T R B A R A8
% > WS EE 2 S0 7@ nymiE » (=
TERRRT b AREREE 252 - MEMRTEAS Meta2 (p
<.02) ~ Meta3 (p <.00) ~ £ Meta4 (p <.00) °
PR A

Jin Z# AN (20192 M ERER AR > B
LSBT 17 53 (i 7P (Y » AN SRS M T
TEARSU R ) oM s SR - B R R B
AKER > FBE H BRI S i > 4 T
b TERES T RS B IR ) o3 Affi s
TEH N RS SR AT DU SRR
FAVES 2 984 L s Xu > Wang ~Ren 5§ A (2019)
PR HIE R FRER I - B HERA AL > B e
EBRRTAIZ 8 WA I B /1R & » A
R S S RO R 0 1 R O B T I T

x4
1B E 1 FrnB R G B 5 b B cm?)

IR Sl

B EFRBER  BRERRR AR » 7 B
PRSI BABUR BT o (ERHA LI - 5 8
7 B i RE R IR RE e M T A v S T BT
JE B AR O 2 R 2 — R O R
ERERT ] » AR SE RS B 2 HiTRIR e — 2 2D
& B LT G BRI R AT - BUARHSE
FHIRfEE > BlIrb e i fR el 2 —2% s Xu ~ Wang
Ren 5 A (2019)th 2 B g i [ dsy, - #HHEAH B
BB > 25 3 BB RS )
EBRFH B BART )5 N RERIE RS > mT L)
S O RS K S DS BT 5 B P
EFARHEL > B ST S R AR R - BILA
Wge—2 (3R 4) > B AR = Bk B las
WA AR 7 o

5 M 10 {EEIRZ ARG - 32
10 {lEllE 38R AR E 2 720 Metad (1) -3.313
iR/ Z H2/E Meta3 [ -.130 » fRIES
WM& S > £ Meta2 (p < .021) > Meta3 (p
<.002)~ 45 Meta4 (p <.001) » P RHE 7= 7 -
Desmyttere ¢ A (2020)iF52{5 H 3D FI|E[§EE

Al N AR RIS SRR RUIURE FITER FREER
4 TOE1 18 1 9.38 112.50 2 8.10 40.50
4 TOE2-5 18 1 6.05 60.50 2 13.80 110.50
4 Metal 18 1 12.28 138.50 2 6.72 60.50
45 Meta2 18 1 12.28 110.50 2 6.50 32.50
45 Meta3 18 1 10.04 14050 2 4.17 12.50
4 Meta4 18 1 9.43 132.00 2 2.00 4.00
4 Meta$ 18 1 9.39 84.50 2 8.56 68.50
midfoot 18 1 10.55 105.50 2 8.19 65.50
4 Heel 18 1 9.36 65.50 2 7.83 70.50
Heel Lateral 18 1 9.00 99.00 2 9.00 54.00
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xRS
BB E S FF 1 Rk o BT TRIET ~ AR 5T 2T
A R s V4 W A

4 TOE1 -1.71 .09
4 TOE2-5 -1.09 28
4 Metal -1.09 28
4 Meta2 231 .02
£ Meta3 -3.03 .00
£ Metad -3.31 .00
4 Meta$s -.38 1
45 midfoot -.87 38
4 Heel -.13 90
45 Heel Lateral -1.07 29
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RS R R RE I

1. SERAHI 1R R 75 B T 40 i e o2 53 BT — e
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KBA 8 /INRFR I ZE A > ez A BR ) THI A& Y
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Abstract

Motivation, Problems and Rationales, Significances

Inclusive education emphasizes the integration of assistive technology and universal design.
Gait is one of the keys to functional independence. The elasticity of the arch affects the cushioning
of vibrations, the support and stability of the body's upright position during walking and jumping; the
height of the arch affects the posture or shape of the foot, because the medial longitudinal arch is
responsible for absorbing most of the impact on the foot during daily activities. Flat foot is one of the
diagnoses that can affect daily functional walking performance. This diagnosis may cause foot pain,
abnormal gait, and may also affect balance and coordination, and indirectly affect other bone-related
conditions. According to biomechanical principles, insoles can reduce deformation and prevent or
treat diseases of the feet and lower limbs. Due to injury and disease, gait movement and posture may
be affected, often resulting in reduced walking speed and step length. By analyzing biomechanical

characteristics of gait, such as speed, cadence, step length, stance or swing time, it is possible to infer

ul
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whether gait is impaired. Foot pain is an important issue because it can also negatively impact daily
activities, health, and quality of life, and may increase the risk of falls. Insoles can be used as a
temporary relief measure for patients with flat feet. Insoles can improve the arch of the foot and
maintain individual balance, possibly reducing the local peak pressure of flat feet. However, the unit
price of specially made insoles is too high, which discourages flat foot cases. 3D printing uses low-
cost materials and shows that 3D printed insoles are more comfortable than traditional insoles. 3D
printing is suitable for small-volume customization needs. It can produce finished products with com-
plex shapes and structures, and can be designed and modified accordingly for various difficult situa-
tions.

Purpose and Specific Aims

This research is aimed to use the characteristics of three-dimension printing to be particularly
suitable for small-volume customization needs and to make corresponding designs for various diffi-
cult situations. Therefore, the plasticity of three-dimension printing materials will be used to achieve
cost-effectiveness. Personalized insoles are tailor-made according to the subject’s walking habits
based on the field of study.

Materials and Methods

This study adopts a quasi-experimental research design. The steps for producing personalized
3D printed insoles in this study include: scanning and measuring the study participants’ foot models,
designing personalized insoles using 3D printing painting software, transferring files to a 3D printer
to print the insoles, Study participants tried on, adjusted, and beautified the finished insoles. The
inclusion criteria of participants include the foot posture index-6 (FPI-6) posture assessment score
reaches 6 points or above; Patients with flat feet must be over 18 years old; Cognitive function is
normal and can cooperate with instructions; Only use insoles and no other mobility aids. And the
exclusion criteria for participants include impaired cognitive function and inability to cooperate with
instructions; Cases unable to walk; Pregnancy; Wearing corrective insoles within 6 months; Surgical
treatment, lower limb injuries, and infectious complications within 6 months, rheumatoid arthritis,
nervous, muscular, skeletal, and blood circulation system diseases.

People with flat feet wear three dimension printed insoles for a long time as the experimental
group, while the control group consists of flat foot cases who wear three dimension printed insoles
for a short time. The effect of twelve weeks of daily life on the two groups of different insoles is
investigated. One week before the start of the course, both the experimental group and the control
group conducted movement assessment on the front side, and the experimental group first took foot
molds to make three dimension printed insoles. The high speed 0.5m hi-end-foot scan system with
500Hz produced by RS Scan Lab is used to measure the dynamic foot pressure distribution and pres-

sure center coordinates, center of pressure-progression path, etc. During the experiment, both groups
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participated in functional movement intervention; in the ninth week, the experimental group The
movement training evaluation such as one leg stand test as well as timed up and go, post-test of the
experimental group and the control group was conducted, and the Kruskal-Wallis’s test was used to
test the movement refinement of the experimental group and the control group.
Results and Discussion

Results of analysis of the pressure distribution diagram of the front and rear arches of the insole
were included (1) An example of wearing the insole was for the longest time, analysis of the arch
pressure distribution diagram before and after the insole; (2) The shortest wearing time of the insole
was as an example, the effectiveness of walking speed in patients were with flat feet using 3D printed
insoles; (3) The effectiveness of using 3D printed insoles were to balance flat feet; and (4) The Sat-
isfaction with the comfort of 3D printed insoles and willingness were to use them in the future in flat
foot cases, as well as comprehensive discussion were demonstrated in this section. Among the 12
questions regarding the satisfaction of flat feet with 3D printed insoles, they are size, weight, easy
adjustment, safety and stability, durability, ease of use, comfort, use effect, service process, mainte-
nance services, related professional services, and follow-up service.
Conclusion and Suggestions

The conclusions are as follows: This study investigated the suitability of three-dimension print-
ing technology for personalized design and development of insoles, which achieved a statistically
significant reduction in pressure in the second, third and fourth phalangeal areas; The walking speed
of flat foot cases using three dimension printed insoles was improved and there was a significant
difference. Wearing individually tailored shoes was the most common method that can help change
the abnormal distribution of pressure on the bottom of the foot; The balance effect of flat-footed
subjects was using three dimension printed insoles. The research results showed that three dimension
printed insoles can improve their balance ability in some cases, but the overall average difference
before and after did not reach a significant difference. The universally designed 3D printed custom-
ized insoles developed in this study can effectively improve the comfort of patients with flat feet. The
findings of this study provide reasonable adjustment suggestions for students with flat feet to
participate in courses and teaching in an inclusive education context. For example, in terms of
physical adaptation, after finishing physical activities, they should stretch and relax the calf mus-
cles; if they engage in running and jumping activities, they need to wear insoles in advance and

use assistive devices for auxiliary support.
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