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Abstract

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.
However, the unit price of specially made insoles is too high, which
discourages flat foot cases. This research aims to use the characteristics of 3D
printing to be particularly suitable for small-volume customization needs and
to make corresponding designs for various difficult situations. Therefore, the
plasticity of 3D 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.

This study adopts a quasi-experimental research design. People with flat
feet wear 3D printed insoles for a long time as the experimental group, while
the control group consists of flat foot cases who wear 3D printed insoles for a
short time. The effect of twelve weeks of daily life on the two groups of
different insoles is explored. The action affects. 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 3D printed insoles. During the experiment, both groups
participated in functional movement intervention; in the ninth week, the
experimental group The movement training evaluation post-test of the
experimental group and the control group was conducted, and the Kruskal-
Wallis test was used to test the movement refinement of the experimental

group and the control group.
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The conclusions of this study are as follows:

1. This study explores the suitability of 3D printing technology for
personalized design and development of insoles, which achieves a
statistically significant reduction in pressure in the second, third and fourth
phalangeal areas.

2. The walking speed of flat foot cases using 3D printed insoles is
improved and there is a significant difference.

Wearing individually tailored shoes is the most common method that can
help change the abnormal distribution of pressure on the bottom of the foot.

3. The balance effect of flat-footed subjects using 3D printed insoles. The
research results showed that 3D printed insoles can improve their balance
ability in some cases, but the overall average difference before and after did
not reach a significant difference.

In addition to data analysis, the research ultimately provides relevant
research implementation and related suggestions for future research based on

the research results.

Keyword: Flat foot, 3D printed insoles, balance test, Footscan Pressure

Measurement systems
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WA AR - c Rk W TR - BFE R
BRSRACR ~ i BEAR  FF L Aek LG B w e foi do
poArpEE T ] 0 33 €3 4 (Mirelman et al, 2018) o & 3% % 4
e ED ERTHLG o L5 EAMEIGNE & B o vk
P AfrprBE e FEbRPACFIME R DY > v T DM
hd > pFed Ffofg 2 (Hanetal, 2011) e

5 BREBBIEINERN A Flap RIS § F5fep
¢t RN+ 204 @ (Nilssonetal., 2012) 4 47 &5 % & foié
Tk A7 B A S 5T & (pesplanus) & M & 5 ~ i ¥ &5 (pes

;W

;‘J
P 5
IRy

rectus) & B &5 (pescavus)e = 5 60% =4 WA & X ¥
20% % X & _>20% % & 5 (Subotnick, 1985) e

Frind > A BRRG 5%DA 0 gF kEhn T a 17
20%:4 T Bt %

CE oM a T E T ARG Y B0 B 5 M E &S i

PR B AR AR R T oa R
TR FZRe T 5 st 2R R 7 (Karimi, 2019 ) @ 5 T &
AN LeamaA2 - > bFEF7 DFRFRF - 2 LB o EAY R R
TEEEFHER R SL A BIHE ; KL DR T AV Ry Y
g ~oep @4 SRS SRR BN S R F R Rk
7RI HE & AT IE (Murley et al, 2009) © 5 # R # 7 30K
(65.3%= 53R ) for 5t XL (683% ) ik # 327 g (11.3%) > bl4e

=1



SR RN EFRE s N T AN TEE L E KRR (54%) 0 A& =
& (28.7%) feis & p ip] (18.8% ) (Benedetti et al., 2011 ) o

g 9~ (Tibialis Anterior ) fv%= ¥ £ 3~ (Peroneus longus ) £4p ¥} 5&
PR E T R AR R RENS > FE s s T N R
R U Gy BRSNS A £ ok iR o @ KRk et b £ oe BB Ao iR
B HREAGR AL o dept e5R 4 2 T T R R R R T LA AR
AR E (MR E > 2020) 0T KFET R & T i £ RPN RIS
&4 (Kim,2015) #3 & F TI0L ~ cnfaff o o BEAR SR 4 &
Frendite > s AREL A FLIHFRLE LR TEBRFLAR
LAP#FErd G grern § ndgrfpt o /T A8 L5 L7
E iy F forvid i 2% &5 B (Tsaietal., 2006)

PR T R IR 0 f AR L ERY 0 bl | B R

SR ARY A G TR P RBL S RREHEY K
FHFIE AT R bR s o K5 ARG A d LR
WA A5 o K5 REE - i RER S FIL T SRR
TR oAk g e - AN IR KA A F(Vimaletal.,  2022)
RV R R RP S IRA T kg 0 A F ek R T G
Hd A foget 2 B2 2 amaniF orildsan s LA Rk € 8 81T A
A S KR 0 TR R BT el R R g T M BT (X, 2019) -
MRS R BBRSR R R T A E AN LRI R 5 R
PRER G SEIEF H7; (Kim,2012) ko gury @ - 225 T e 8
fprt > RS ABRT P RS g g DR R - B R o
FUERAIRER RCEBEELRRS T F RIS 4 & # (Sarikhani et
al., 2016 ) -

BrBu iR AL B RS E ﬁ—ﬁﬁéﬂf}iﬁfj&ggr’ﬁ (Kim,
2011) @ BT 3D #Z|erdndiié * & A4l > 2 ) 2§64 % (Dombroski

T



& Balsdon, 2014 ) > @ ¥ - EA 7 Ao 4] 23D 7| s e d v @ i Wi d
B EE Aquxumw>3Dﬂ@ﬂiﬂﬁﬁi€@**+§%iﬂ
ﬁ%ﬁ’f?uﬁﬁﬂLﬁfﬁwi-ﬁ A B BRI
AR Ml SRR B A o KB BLAPAT IS 0 A g B P 4 R B 4
3IDfEpE 2 B2 pd B S LM 0 & FEFYF & 3D
PR AR F R B AR o B B AT s (MR R o

ML G2 LB pm TV R g% e L G T/ ARERTA TR

feEH oV EERDFERH L E R o ABFERT > B A h i

FAM X L FLAPFTREH et P B bl4eig B~ &%

W&~ BRFARFERF > T TR E D b T KA

(Verlekar et al., 2018 ) &_5 «hip 3k € 2258 7 H#5% » im R ¥4
Qrs

i
e

foli B MBRAAL BHECHH I RF T L BE BT AR
@ﬁammﬁﬁﬁ\ﬁﬁ%@%ﬁﬁ *iﬁié LR SEEE S

S RINRARE- BERBRIE FivREeHp ¥ EH - 2R
fed FHEAZL f o B> T7F i H4e 5 ok % (Bacetal, 2022)
g%ﬂﬁﬁ@?ﬁﬁy%aagiﬁg’waﬁﬁ =
s F ek o v AIRRIEEEAPM s F (drikip)) o R R P MR
P

93 B 5 4 1 £ (Hausdorff, Buchman, 2013; Morley, 2016 ) = 2% if* 38 32

m T R_B 22378 4 41 (degenerative joint disease, DID ) frif it} B &
( degenerative arthritis ) #7 2, :f)% FEFR AT Mo n T LR —g % 4 DID
BPEATRBER Ao B G 5 T B A4pit o b '3 4T 42.3% (Hou
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etal.,2021) fiXF R OFIRT o b P FVCEREIRRICER B f T F
TR N L Fé&ﬁ?ﬁrfﬁi ol o Bl o i d Bep B g A R reniz
BofAE Rt aER g {Ee i PR d s BRULE
pF A (Neptune, 2004 ) o * #57) BEERUAF ¥ *% 010 F 45409 oF plfe
Flfr#diocn® 28 Flot ec 0 F $ 48 24 (Bateni, 2013 ) 5 A7 # & &3
LHFEEEA T b LA e B K B AR T R i T
5 RTLAIVEHEE > H ¢ A ¢ (Center of pressure, COP) i
Ao @ K5 L IFERPE S RN o B RRF LS AR
VOGRS R Hp R e T E a2 (Linetal., 2014) -

KRR AR LT iRk M Rh VI FRFR A~ &1
PRI R RS CE A TRBREI R S F R SR
BRFEFRF 2ok >3 P MG ETNEMNATRRRS > Ra 3k
/ﬁv%iﬂ““/r%‘ SRS R X R R R RS L Ly AR L )
Fd RN E (B P §d g5 sx % (Chang & Liou > 2021) -

FHBR NG BROEERA HBE K B RPN EAT
A Fe R &Y 4 BIEH0S 0 AR - AR RN o 2R
?Eﬂ’&@wﬁﬁﬁ’?%%%%ﬁwl?iw%°ﬁﬁ%¥?%ﬁ

JERFH Ve Ry ¥ oM &5 28 (Suetal,2017) = BR Ak AR
= A AR B R T &m%i;i@m— BFE o SR AP > RS R
GBEHHT A RA P4 BB b o 9P BIES L4 (
B) HAT 5 -BEBR BN IELEDRTEIRHF 0 ST A E W
EAo? Kt ¥ 45% vk €4 (Vimal etal., 2022) -

TR ERR Y DWW R S T s S 1 WiTE R 3D B H
A R LR BEOT R P RBEDY P FE 3D 52
ALRE 550 HRFd > FEY AT ERG P EG AT AR
v 2 £ (Davia-Aracil, 2018) o
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FRD AT AL RIEFLPIE > bldexk 2 X B TR
% ¥+ (Computed Tomography, CT ) -2 # £ #&= (Magnetic Resonance
Imaging, MRI ) o # f& & #7430 5 E3F G # i @ awd 1 & - 2Rk %5
SRR AT AT ERS B &0 F AT TR
BE LG LEAFE o YRR 2 B FR 2 P B
éjl% 3D A e | S EER A R T BN R R Flpt #aE 3D 5B B
TR AL AT (T DL E AR R ERLEE A
I T LT



o8 FI PP
Rt > Rdamm gy e 277 €453 2T g fht @ %
3D FlEr iRz BB iR H i A R AT B YR e B ARG 4

T
IR o
AFET B G Bul R B 3D S EriEs > Y T B &
GRFASGEAR AL FAER S THECSEERAR AL H
TR
1. 222 3D 7| Er iR vz B u] i 2 3 B
2. it TR Bxi* 3D AR 4 BLiE B 2 A AT
3. HFita T LBk 3D ERT 2 Ak
4 Fita T EBREY 3D SRR AR LRICEL BT LA
FELRE
RE SRy SRR Rk S 1Pl LR
1o B2 23D 7| e jirkdlz B it v (717
2. H TR BERYIDAFEHEAFEILRLIBER?
3 AT EBERi#* IDF P ERLT kS THE?
4. T EBEET D AICEEREF RSB A RCLLERY LHLF 2



*"{j FF3T B B it 3D 5| Er e d ot o L R T fgf}{ 7 A7 R 2o =
CEERUA Evl]fjla,—’x B h T BE Tz F4 0 ~3D A EraeRiT 4

R AT

E i T A
W& inn TR W 4 F AR5 (longitudinal arch ) sfjgt i & 4
PR EZenT R &;#‘ﬂ—?’?@ %_ (pronated foot) AIRMEL 5 i %
FREBESEAR S AL PP QRS > R EROK &
TR A 2R o T L n T R ¥ 2 A3 (footsprain) ¥ i i%
R Fle p TR F o F G AIMEBRMER > a AR LT A2 2 E
$oeha fr o A 1A i AW KRR (Mo,2001)
ip;ﬁﬂﬂi%?%kﬁﬁ6¢uié%i£%$’2ﬁ3%¢
AR IRATE YRR ZR L 0 D BIRE R LR RSB o

=t

A

Fo T
T fric 4 (balance) @t B 1AL P o TR 4 B MTE R 8

o4 adF LR T 4 ,T*u{#%—:a‘_ = (center of mass, COM )

B h L Ao f# (base of support, BOS) + ¢t 4 (Horak, 1991) »

AT T frs i BRI B Eyrab > 2 2ApEde 2 (7 A PSR o
5 Bk

HAEEHF A BALEENIE b i d o B A E L g g
W REH & 62%¢ehk 2 B o 38% ndit B o iBA B AL FFEE - 3N 4
NBEd 15 BEE (%R heel-strike ~ T &_ flat-foot ~ ¢ R b =



midstance ~ &_§2 &t heel-off fo%rit 3 toe-off) & 4 A b= FFf > = B
$ds P B (4ri# #P acceleration ~ #ic# ¢ ¥ midswing i i# deceleration )
4 fsb 2 PEE (Vaughan, 1999 ) e ik sew fEZ I T — LR 5 T A frB
5 R b KRR S PFicong iy SR R Fo R ¥ e 5 A
TP RS o w R e B L R S ek G

FE @ o L Rrp Rl FERM o Aprt 2T o B A frh T
AP 0 35 L a8 Pfem LA RARIL F RS @ &P o
AR SES A el o b T eF 43BE Mot Rl AR
HEERA R o om s 2 YR ERA R R TEY | BREME
Frgok LA RIS 8 2 ARt 24 RE 0 5T R E S BRE M &
= ik edEff o 48 £~ (Buldtetal, 2018) -

AP THERZEEFA L 2 PE4AH EPR R AR PR k-
B . 3D 7|ErEed

3D FlEr s S EIT S B R FE £ BT 50 3D FEr
WapFugr THUC ) ETHTFIE BHRAEH R LY ATRA @
R R LA 3D AT RIERARAF RS S R R Ky fg
b o R P 3D AU AR T i i T B 0 ¢ BrbHY
T B o (FRIFAR ~  E &0 2019) @ iianigdigpt o 3D s ek d
EAFE G P e {3 o R0 5 3R T % o (Ho,etal,2022) -

AT 3D 7 e 48 CREALITY £]# = 52 CR-10 5 7] » 7] &r
R4 Botfeeder f i #72 A hEF MM (PLA) R/E 1.75mm > &
#% 3D scanner APP #-7F ¥4 &34y = 3D 7| & {73 @] - %ﬁf’ T T el
3D F]Erfrdy ® Tl 4 eh 5o fé%ﬁvj THEE G NG HE B
%

Kisig e » 760 A1 B w) it ¥d o
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LR I &

AR EAHFERN AT LEZRAA SH T e &1 5T 83D A Er
T~ HBRTHETR 1 LML B FHF A UREAT L 27 FH
2 A

E

AHR-EFH N B AT R TR b T iR s e
R e L R A
(-) Evipid

3R 26 Bu® e ~ 10 B L& cnvh oo ~30 5 BRE S > LR F S
A G vuiEdegy b A A - 425 = B &3 (Van Boerum & Sangeorzan,
2003) > AF0d - kS Z BAP R RS A L - BOPRIES s - BN RIA
5 fo— Bt oo e 5 (Gwani et al., 2017) > o d JFF ~ &
Foeowefon T ph oS avh plgs wElie o * LI E P R &5
HE e 4,1%%{@;&,1’%1-4; MRzt el { B &S T
PP R B g AR Aedh B enfe B (Riegger, 1988) 0 % 5 B ¥ Ak dy i

e LB Aok ¥ ok (Gray, 1989 ) #rfosrBlinfiz 3] S (48
o R FAfef £ R T e P AR Ak S E S K
B f T R Y DB AR ek o e 0 R Ry 0 IR IUREE_ RN
EFop B ogpf gyl RE 0 AL RE > 2L R H B e
A BB T ez b Ao E R I M E R o Y
A ESAEEER T Y B NI S d > v BT oL e d

FlAF R AA YR A FUF AL EFE R T LR
MNP i zdpF b F20mE R - BR LT AP
VREEC A RN B A o R b T KE Ar B A feid e
A B g > TR A Dl o Z A T A - BT L M
GfelBF o F O ae IMER o v AR il Rl £ 4o
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(=) % L
DT R A TR LR (1) By e T A% ar 2 fehs

BEEFFIAEM LG EPRMR - BRIDT HTEFTET SR

Mo TR IS AR B BB S Ml S B B R G

B o (2) #ac it T g e i e g1 e I3 304 & = 2

BT (3) vF R ApEEEK > AFT A %-ﬁﬁgc’&ﬁ e R fret A R

B ARG G R TG L5 0 ¢ RS il

s A1 A M S A e B p o UM & L (Dyanetal,

2019 ) -

T R fed FHAR > R TR G LR Fe@ Ty o i
BomI 4 Feogd o & enfd K ohgs (Levinger, 2010) ~ { % @ &g
BydE % b BB s o] i BN e s % PR N
(Levinger, 2010) ~ { = e{s B b EaimA ~  ~ enfs Mg B ~ JET
B & (sub-talar joint) *Ffsfc%rit gt FF L (toe-off phase) #v &_¢F B i
L BB R € D K ok o T o bR 4 £ § ek
e oo gt th s 5 T R EET B & (sub-talarjoint) F T i E IR I P RIS
EREM e BT F 30 (Kim2015) - i g S A 0 ff 8 4
TR AERRI AL S AF 0 R ER T o B0 IR
i a T ifﬁ?ﬁs—%i& VR £ e e fE T 7 (Tsaietal., 2006) ©

FEEmREYRFY 2 A EA DAL A RINE 0 F A A 3T IR

«Lfﬁrﬁ fo TR g sojot 4 (Kim,2016) 0 A mBin i 0 2 AR
IR R § HIREEET M & (sub-talarjoint) 3 es fraiga 4o 35 0 o
B4 e SR AN A R £ A 37 (Tsai, 2006) 0 R T 77 2 -
pL ol AN RIS E IR PR Y AL R SRR 4 ¢ s (center of
pressure) ¥ it 3T H* 2 ( Borgesetal.,2013)

(Z) #T & dRde
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FRF oL LY AERTRTEERBRAR DB R LR

P A CRAEE S LARA 4 AT Al a & 5iEH
ek p EHraAMBR R r A KRS 5T AN &R ;4 (Leeet
al.,2015)c R FCFE o A& P i IR N RIS D Rt woe s g
Bofs e aE g g L s s iR e & IR G AR o 5 ¢h B v (abductor
halluces ) ~ B 4#7&5% (flexor hallucis brevis ) ~ /i it &4+ ( digitorum brevis )
e ¥ @3~ (interosseous muscles ) & 4 {8 "exk = Hp fF > f2-fab 8 B e 9
&7 U IR S TRs L2 S L sl SRS AP ARECEL: BRRE s S
MLA e fi 48 T B 5 350 p i MUE R 7 AR\ M2 4 F i 4 0
ABATE e E R 4R KA ERFG o IR R ¢ R
FRPN fovp (FFeh Bov s e s Rl eseied Ba) ERovep F
Bt sl e foiB R @ % 3 1 o © 23R A3V K e s A IR
FEOTISR AT K LAY T LR EARS 4G A R R
(Mulligan & Cook, 2013 ) o ¥:# ¥ iT 5 7 L A SELEE JER R
e d B ek BT G T AL K % T Khh 3 @R 4 (Takata
etal., 2013) o oy i * 3t 5 T FLERRE RN HFRE AR
Behip i ¥ R E e RRihigdidos i X017 0k e 4532 B (Deland, 2008 ) -

(2 ) &L w3 3t

B L X MR AT A RE AR YRS £ R
oo 1 i 5 T A BETF] o it EE X Mg g g
R SRR LR s . S LSRR E N R
Bl ¥ chpei ¥ & FFEF fod - il iz 24082 Fhd B o f it
AT R RAETA > B S B Y LR D] o PR iR
Be Akl * 5 -4 3] 4 & (Gould,1982) » F Az * { LB i
3R de CT o H o % g BPg f T Rhp Bl ol B 8 o 0
AR R T A MRI B CT> F]5 7 v L 40 87 o e S e o 538
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https://www.sciencedirect.com/topics/medicine-and-dentistry/gastrocnemius
https://www.sciencedirect.com/topics/medicine-and-dentistry/gastrocnemius
https://www.sciencedirect.com/topics/medicine-and-dentistry/albendazole
https://www.sciencedirect.com/topics/medicine-and-dentistry/digitalis

o Hag s 95% @ CT 5 90% > # 2 v { 3y ¢ Bmd
(Rosenberg,1994 )< B B p Bl%5 03 & 7 X k2 &3 AP X L
%7 %k FH (Magnetic Resonance Imaging, MRI ) s 2k -8_{* Fx >
BREBRIARLTIE DT T2 Bkt i &F 5T
SEEZ AT oA GO P AN PFFOLRER

ot S B HRESE T AT AR T PR Y o B
B2 SRR AR SOt X Gk B A 7 € R A
i ig g e 8 (&7 > 2007) = (3D) & (Fd $_k so-2 2 X3¢
Algr 3D EE AL AT K SR g 8 @ R E ok SRe

B E_BLENFLEN o 3BT * AN KR Afe KRB L o d 30 F ¢ 4 3D
EFH AL P4 FABRERLARNGT o 8 kR 24tk d 7w
1% (Navicular Drop Test) % R 3%% $'dp#c (Foot Posture Index-6)
¥ e % (Wrightetal.,2019) 5 > F# & H s Gipjrprt > LR F T
/TP % Navicular drop 4p¥+{ ¥ 3 o FPI-6 (Foot postural index ) BE& 7 !
J HREEL —'*ﬂf R G (Kirmizi et al., 2020)

2) Supra & infra lateral 3) Inversion/eversion
1) Talar head lar curvature of calcaneus

e

5) Congruence of the 6) Abduction/adduction
medial longitudinal arch of the forefoot on the rarefoot

4) Bulging in
talonavicular joint

Bl 2-1 & 3F%% %35 #(Foot postural index)

012


https://www.sciencedirect.com/topics/nursing-and-health-professions/motion-analysis-system
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(I) & T &t i 4
Tt ¥k S ERA P A Pt FAH D kT

ﬁﬁﬁ*°iﬁ%%§ B A ehE BE S P o AT GEhash o B

(wa\mﬁﬁmtgég),?gﬁkwgﬂ

AL X 4

|3vp F 2 %)% (pesplanus ~ pes
rectus ~ pes cavus ) 1858 o Pes planus 4 _# 45 A B ¥ Lo AR ¥
C EERARE BN ERER R e C EFR o RF h T L
(pesplanus )ei& &+ | 2 %R {o & 3045 & 48 ¢ 324 &30 @ b efoie 4 oL
TV A FRT g ot & 7 i3 (Sahin et al., 2020) T T B 4 i

A
IFLE/%%‘! ﬁ‘J‘P 1E 3‘]’75’{, P #if\g’/r’ﬁ” ‘Ifﬁ—fﬂ/@o\‘ﬁ "}5: ﬁq
ﬁg\_‘lfgﬁ‘\i‘ ’ _E/%_%’E’J/’J'_é: NN f/ﬁ'—;}é’; L %%%K o 4 fg—f

T RPN o d N - HE SRS LEhBay 0 @ R

gAFESATIe AR R > v T g B AR I}% ( Miranda-Cantellop

& Tiu, 2022 ) -
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LAY N

(- ) 3D 77 RIim
3D slEr A chiEdRe 7 = B 4 WA (DfI* 3D HtgeE i
- é;tﬁi%lﬂz % STL #% 5 (2) &d *» % 84 STL ##E 5 Gceode #% 5

(3) # Gcode Fin iy BB 45 % (chiayingt > 2013 ) 7 £ 5 & *
HABET ol 2R il (CAD) kg 7 2 S3%35 0 ® 3D #E31 W
A o T ol eI AR H kR 3D ﬁ@mﬁw;r@-w s
* 4r AutoCAD - Tinkercad > @ — S & ~ BA L ITZ R € e 7 %

B oS LR 2 F Ak £ 3D ﬁl%}ﬁ%ﬁﬁr SketchUp ~ DesignSpark
Fos T 3D HHhREFRS DI P EEFFL B FEE D
3D ARG - & I g R BTSN p o Rt o R P A
W e 3D HA BB E w wfEd 3D Systems B # den STL 4% %
Beste B KR F BT Ay R gd > - 3D H0Aleh STL Whie 7
A5z oo g4 2 Geode © “731 Geode ﬁ{ﬁxn’ﬁiﬁ,“:%lj ( numerical
control, NC) #f##7i¢ * chfp £ » g £ BBARFFEF @ %.‘ TR - KR e
XY Bt - @FCriid R -5 ke Z hh3 A -HE LR

AR I FTIE o B (S % Geode E izeﬁiaalk..“{: 3D F|Er s (7 7|
b TP E e A ] (Hhdk > 2014 BRALHET T2 P 5 2015)

FEiEE (2013) 45 ) 3D 7&r (3Dprinting) 5 - ﬁgg;.g kT
£ 3D 0 2 gt TR WA 0 2 R B
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Blig o 4 WA B RARE S BRI S RS AMHE
SREIPER Y J SR> AT F R SR  RER FHL A
FRIRPEEIASFEET L - ngARE f M MA E4 K o 4
ZEd RS HRE SRR N gRPRA AL AR
g AP B B 2009 & wiARfE G R R Bl HO 0 P R A B
2009 & 5 E WAL FE%E € (American Society for Testing and
Materials) { & 5 ## & @i #i > 3D 7| v phjirgr ff & Wi $iw R 1 4p
oo T 3D AlEre 2 5 ik i eii il (BP345,2016)

= X (3 Dimensions, 3D ) 71| & Hprdz k3t 2oz = A Hps (rapid
prototyping, RP ) » -1k = 4| ik ¥ - B draTenhm A W ko p 2012 #
B4e 0 3D s B pwibrbrs 5 AT A8 2 B LR Hongu iR e
2012 &4 #F 5 AREH 3D AlerA g HF 3D B Hrp 80 &
A TR e ARk o MEF S A BN ER JlAp o F S LT
F & 3D 7| Ergkpiesgt s B 3D S B ARE S HE 3D FlE R AL
T E R R SRR k- BEIRmED L S A Wit
Lo B 1980 £ AR R > A R A1 B2 HR g FT
Tl ehp AT B o @8 3D e R R A G R 0 2A G
{REaE* o pw 3D AIEr R AL 97 i 100m: s 2 #
%&PEIMnuTo3Dﬂﬁﬁ@ﬁﬂﬁ%ﬁwﬁﬁﬁ%%%TtL
BRI RFPpI R T ERFEFGROGHE S FF A
W& AR o 2. 7‘;@‘“ rr'm%ﬁlefgﬁ.ﬁ%@-%-@”é_w'ﬁﬂff R
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AT R 3 AERHL ) EAS R ARM IV EEHEERFHE
FA o RS HEENLE (AT F S HP BB 0 2019) 3@ 42
Wi RI7 € RFHF - Fr b Eis 2 hd FEpEF S S 2 E
L HED 3D B @A R el o B R g v g T AR
VLD R F HORARIE T A0 R EF R % BRI s E
PR AEAS R AAEE R RIEA S HEFELLE R
B3 e E (w2013 FlE£ 8 > 2013) -
(=) 3D s|efy
3D 7| & (three-dimensional printing ) & # * # & @ ¢ (additive

manufacturing ) s3> ¥ 2+ 2t i /i 3] (rapid prototyping ) ¥ i
#]:% (rapid manufacturing ) > H 8 ulg & ¥ > B2 H L hZ fo
3D s ErenfkpEi g SRR HET  ABHFT A2 A2 H
ﬁﬁaﬁﬁﬁaau@ﬁpﬁﬁ&%wwﬂﬁ’ifﬁuﬂﬁ%%?%
WA fe e B i E B TR OB AR R P A o B IR
},fimgg f‘]’?‘:lbti)i;ll;)‘mz?"" IRBE B A T 3k 3D R f#_«euz{ H 4
Fod B LM o S TR R 3D e R R K G N
Bl ER AT LR o AR M 3D A AT SR iR
HE AT AT R - Y i A ﬁfzﬁl N ﬁ#ﬁg%ﬁz@;
oA R v ek & R (A R 2019) A R
FIEP R A L F BABE > - WA HAFRY a1 ¥ = BT
&t ‘?}{ﬁé_‘%f{'gﬁﬁﬁ Materialise * F K3 a7 & A5 512 i {8

IS g RLE HFERHED A HRY D
%?ﬂé%‘: PR A FE S FRAFETNE
FHBEEFRAFOEN S EALS g haniRFE 1% 3D Ff
HREFERE 3D FTAY ALEE LT oA TR S
IR RS F AR BT e M A L Aranlici it

=
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N
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javascript:;
javascript:;

P RFRAFOET AR AL A RS R
W1 B RARRG PP FR{FnE gL FRES DB
den- o pFAPUNY > FZW LB TS S 20 3D FIERA
FAAAREL RS oG {5 AR AR hoh e

' 3D FIE P rid BTA A OFORE D R o A F A S e i

s Fler s Lockitchg fy 3D FlErdopee i I A AR
£ IR s EgREn=t ol B Se i AR et S BT T 4 & A
A’MPZ’rmﬁ R g gne oy & 3D 5 e H R L
28 (B 2020)

Tk 3D A e H. @ H pf%‘? P g R T RS
PR AT A A REERRE P F B R T g 3D AR AT
B TRE BT AR REE A 3D ST LR
Rk v IMHEREBEEINEE (FEH2019)-

e

2

< %‘3 =
E@ ‘a; ~=h
= ok

o
5

—h

> =1

(Z) BRgRe 3D FrRHz i)

@ﬁﬁﬁﬁﬁﬁiﬁﬁﬁ%ﬁﬁu%%ﬁﬁ@ﬁaﬁ%%m%ﬁ\
PRAEE SRR EITRE TR i L - BTSN A
FEREFAG A EEET > - KFE - T ke TR R E
B et o e BE o 5 e dkdp @RISR BRI A enig sk £ 4T
Gt R AL A 3D FlE S SR B FRT 2 H o
B PSR B L g Bt A 1 A R AR R 0 P AP RS 1 B 0F
HE4T R SRR ARG LA (B AR S 175 40 2019) - @ sen
FEEBERT g SR T AR F R T S E AR E > (]

~\\
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javascript:;
javascript:;

BRI EEd R B B R TREFZFORARS S GO
F B A L R Ae Rk FAERT  RE R R BH ORI B3 R
shig ¥ A3 ¥ R dpd TR e E RFNewe ) o Bl o 5 5 TR i
P b R T R Z5 st e L AR 4 A (Leeetal., 2014)
Rt B g BT lEa ol @ hivH ¢ g > 1k
G PTAp > TRIET B oS MRF o B A e ) e A
HAT EP > d 30 3D Fig KR L 0T B g R
E YA A BARL S > R E A A MRIE S G 3Dk BV Ui
Rk b %#1,'ﬁﬁ’iapi&ﬁ%am%@@%&%@ﬁgﬁ,@
* 3D R EFEEET R R i\ it T ogrenAs ke g v (Telfer &
Woodburn, 2010 ) -

3D BB UG ez 4 4 FAe@ e F Sl Hank B igit
25 BAROL o vt BTG St B RS 3D e BB R (IR ¢

\\\?{r

- BEGY 3D B F ) @Hfrf’ﬂi‘fﬁfhﬁﬁfi%%?@&
SDEREOIZES ST SR S JCT SRR R
f3dc K5 A RAE LARS MBS A (ROM) = 6 Bi7 o

=
(@Edpinaigd > L4 3D AISHA Faun L Ay 1 B E R
i o 3D FIE A B ik o b4 F ALY o 2 BAGA B
DA B A MY o wd P B Sl @6 F fic{odhi TR S
BOAILIAR N RARE S o AN IE B % 3D B BT R A
Tk F B¢ B A By % & (Choo etal., 2020) -

AET R Y 34 EREGIEE 3D 7| FO Al 15 L EREH D
¥ et B 42 % 3D FIErch FO IR o oh e 2 4495 L i) B R3nag &
e AR A PR B e g H 4 FO RARP » LT 6 foii e T 6 30E

B FIREEFLR o Rk By B FEERA G M o 2 A
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RTeFE b e B AP 7 Ui FO $# & 308 & § o F(Desmyttere et
al., 2020)

A7 I PLA ®i$ ¢ 3D 5|5 F %1 3D FlEr FO £ i %
Mrd e h 450 ki FLEBoS e A2 0 ki FOr @ LS o
BT U EEF RISk i€ @ COP Bjtm @ A5 6 - g+ +FO i
EToBmEES ER4pt >3D FE e FO # COP gk =T 5w N 4% &

(Linetal.,2019) -
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AERE N L ETR N TR AR
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A A e - c R R N ARG A - B R
B B BGRATE N A 0 B L 0 do kLG BEw saup o S
fOE R B AR BTy~ 0 ) R EF L o KA o RS v
JRAR o b T AL G - B 0 F R (A amdavipdl o 2 8 A
ELFPRMLON FHEET O FERAHAAAOLLS o KL A B
A BRGEERRIT > HE S BIAIE RN s R D RATE R
A R R Ao R E R A LR R o S RIE T R AT iR T
XIPREFHER R EERFTOREL o B L DR ITE B
- BRI CFEDEG A AEER RIET E e bl L
( Mirelman et al, 2018 ) -

@@E\}ﬁ,@l}’f’?gﬁé—ﬁé FEHEEE I E > 3 W Y ﬁ—l%ﬁ
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M EN G A NARBY 77 Sk eh- 300 o Ra o B R Bl
Fee B FEAFE S FEP R BAoEINE o F

R EP o SRR NAREN T L R R BRI o] e
BB ART] > VRt FHFTTef o Po o AP RRLIAT
APl E A A e P TE L AR KA ET RN H R TR p e hEd
AOTOLE NG ATRE R E R Y iR 2 o TR E AR T E
BTt BARE 0 A ERERKIE - AR aa 4~ Bp = T
TP T RERE LR F - BIREIRA A L Dt AR oL
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HEEHF A BRI ek I fofiid ) o iR S E A el

B E & 35 62%:enzk = e 38% it ) o oA BH A FFERE- IR

AANBEE 15 BiEE (MR heel-strike ~ T &_ flat-foot ~ ¥ FF #k =

midstance ~ & 743+ heel-off fo%rht s toe-off) # 2 b= FFE > = B

b FE B (4 i #P acceleration ~ #ii# ¢ H) midswing it i# deceleration )
#® 4 Ak prE (Vaughan, 1999 ) -

(=) T4 B2 > 30

T gy kNS T e AR AoRE R B~ 5 M e g
F & (Horak,2006) % |8 6 F (€% 4 o4 sppF > @ ¥ R L %
a4 LR TR o B4 P o (center of pressure, COP) ik
BEEY G F iv* 4 228 00 COP = % fﬁ;&ﬁwr%ﬁﬁfym o
PREZH A DT - L5 3RS BER COP BB NRHMKLITE L
FRFDERLH o AHEREZDE Eii%iév’ﬂ#ﬁ'liiﬁ@&%?@ &
BT EHRFR - ZFHF R ARY - v RfrHE § LR 78
Bodp £ ML RFET T o

TRk SLP-iE B ATEE IRE F e e A e d B 1L o 2%k Sen
B A (1) §FEEIVRE PSR AR (2) T EENE R
(7 B3R R R ) (3) i p RERE 5 (4) b e
BELTHF B g AL E L od ] T Sk A E P
AN E & Pt F SR (0 e - PRI fom g B K 8 ) foid i
NP R bfodd 2 Fehime P (B RP ek Bi) S £
BRI FE KRG oo m ek ML BIRE BRI 7 P B ERA o
ERREEF BRI DENERE (DD S ok S R
) AeAd BRA L BF (FEfRW) 2> virgpt £ XRERERE
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Menk RFH > 7 B PR A BE 4 o #HFH (MacKinnon,
2018 ) -

Fl & (€% 0UrERAR & B T Y 4 IRdI R e 2 X E
Flet e gk (E* 4 gt ¢ R COP & AP 84 (Guskiewicz,
1996 ) A4 ~ ﬁ)ﬁa@réﬂé@‘%‘i KRR F B G AREET
Wik PR e e b 2 H e IR hlf e BN o 2 AR T
ﬁmﬁ@%zﬂﬁﬁﬁgg,gﬁﬁajy%m%%ﬁoﬁa’i%%

EH b it B ﬁujﬁi#«*ﬁx{” N i R AN T R ol & 2

cARE o A P BRI S R T~ R Ao £ Tl
Yol d (@R ) G4 TRV @@ G DR R
( Bronstein, 2016 ) o

hEREA DT 3B REEFLET LIRS 5 8 7 > Hertel ~ Gay &
Denegar (2002) i 8 %rzpz onT grpliEd - BEEPIEZ 48T T
frppdlen™ 58 7 2 R RN R 5 B R € BT H yrap 2 phengg

T RERFEETEDRL
%liﬁﬁ@&£¥%ﬁ5$%@+%%$%ﬁ&;&%%6@@
dRA AR ECHEER P AER PR AR D RE S

#end RN R T AR A RS (AR Bk 5RO S
2018) ¢ &% 4~5 B F iR FH DML F 20 2 COP B /T fwe 8¢
484 (Hanetal., 2011 ) & 30FE F 0 2 B eg + £

R ARE AT A Rfop RERR c n T ELEY 4 0% 5
MTPJ Bf g i i @R 4 10 2 R4 P e pE 45 (Hillstrom,

B EgrR T Rgp o R 5 LA ReR A RAR (B RS
B AR SR AR RER Y S e A R T Y 4 R
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https://www.sciencedirect.com/topics/medicine-and-dentistry/metatarsophalangeal-joint

M é_f«frﬂ BRI BB B @ % 2 R A R RE > BTk

P lEHMES RS X3 R 5 2%kt X4RE 5T ey
Bt B e fe % = %ri oodeff w 48 { ~ (Buldtetal, 2018 ) -

(1) 5 %reg 4 pli#

Hoyrebd Pl ¥ - B4 * b G F A1 8 -0 ﬁﬁ@ﬁ*oﬁp
T D EGTER H AT L A TR )2 6 IS BRI X R
P BEVIE R R IRE DA GE 7 A M RH YT i d T A *ﬁﬁlmkwﬁ%
Wiﬁﬁ%@§W%g’%mﬁ@Q?ﬁ{fﬁ Fendr R > T

FEIB IR F R R PF X #’% "L AL ST {8 i 1§04 (Blodgett etal., 2023 )

3P4 > 7 4P % Time up and go  (TUG ) g ® Bt ahih
STPER R A B R o TUG & AR EF7 7 €& A ¢ (Shumway-
Cook % > 2000 ; Hatchet al., 2003 ) T 443 & = FE?_%E Rl R =t W
oSBT 149 PG TRERGH e (FREERTE  FREE
FE 6o E AP F TP Elnt $£F 2 ] 20 2001 &)

H TG NN T R hE R { Fefr R EOA T o = BEFH LT %
oo WO RBFEfe > G Ol §F 6 FER (M & L FER )
18 (Behd fod B R IR BRSO RS 7 (EMG)o
ﬁﬁﬁ&ﬁﬁ?Uﬁ%%i@@ﬁﬁﬁﬂ?%%%ﬁuiﬁuﬁﬁmﬁ
G ip e * ot F > FT e 4 G (Wrenetal.,, 2011 ) sz % 34 24

FRendhod R B RG> F R TR E LR F T A
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https://www.sciencedirect.com/topics/medicine-and-dentistry/metatarsophalangeal-joint

FEAELFRTHhe s § o BE BadpH > Tl B B LR
chiE+ ¢ 3 a0 ondicdy (Hausdorff, 2015; Price ,2016; Oerbekke et al.,
2017) H A0y - BRI Y ¢ FRERE AR - PHF D
BB (BFS) # &4 B 474 a0 i | £ onH i+ > szt BES %] » ¥ 88
P s i Q4R D é EYPER ~ BRIR £ e a9 T 3R
if%lﬁﬁéﬁﬁﬁ%ﬁi;;oﬁﬁ?umﬁ%&@%@%@%ﬁ
B B R R GRS PR A T U B 2
B frdf TG o gt R BW PR KRR B B LFE

waEgis (rH %) (Hausdorffet al., 1995)
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EHIEF
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(z) FrBREkr Lo EHgL
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AEAE SN R AR & AR R R R
H 3D S R 3D B R 2 R BT R TR &

TipRAed AR ) MR KRR FR kS T A BRP
- ~ 3D FlEr g s

AR ATk % 3D 74 CREALITY £ = 5 CR-10 47 » &5t
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WF LERLe™ RF TR B R L 2 PRI o 7 E U 4 Botfeeder

Rt d A enBE A (PLA) &S 1.75mm 40T [ ¢
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https://en.wikipedia.org/wiki/Computer-aided_design
https://en.wikipedia.org/wiki/Solid_modeling
https://en.wikipedia.org/wiki/Solid_modeling
https://en.wikipedia.org/wiki/Software

Bl 3.5 Mechanical s ® 1! 75 &

( = ) Ultimaker Cura
Ultimaker Cura ¥ & & 5 3D 7|er B & S el - B E 4ok
EWFE D G E 3D A i 0 RARF AT MAnw s 2 I E o i
3 ERREL R BV BT AE % B 3 (TS o Ultimaker
Cura £_3D Z[Erif~ it itz Behm A F - FIET 15 g
RESTE LR BT S s B RBEE s 2 2L A AR IR
FEHRE T VL 3TARE 300 fE g A L AR hind] 0 B R
FER ISR ELAELIRE  RABrHE R TP Ex > DR
TR L Lk o 7 ki3 STL - OBJ -~ X3D 4r 3MF % f2 2 o
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B 3.6 Ultimaker Cura

~ R_R R 4 PRk 3 (Footscan Pressure Measurement systems )

A3 H* RSScanLab = @ 2 11 0.5 o &= A #%4F 4 % kL (The high
speed 0.5m Hi-End -footscan system 500Hz ) » * rZ & jp|#> fe K& &R 4 A& 3%
( Foot pressure distribution ) £2 & 4 ¢ w2 (T4 & & 4 ¢ .« 5 i& (center of
pressure-progression ) B /L% o A RHINA ¢ FEFTARFFERE L F2 05 o
BRA I G EFT ﬁ@’%@f@:«u(*%\ﬂw%@ﬁéﬂrﬁﬁ
) o FHBEIES L E 4548 500Hz > i B EFH LA~ BT Lp &
BEE A RPRA A6 TR RRS P ot R (£ %4 Ay
B R 2009)  ERRIE LB SR LIHLATRAL L 0 &
R FHT IR PAL G 3 7 L ak e L3840 o Footscan® T o
BLH R ONE p {efRk T B FUCRERGE xSy EAF T A R R
4+ 2k £ & (Xu, Wen, Huang et al, 2017)

2 ~ One legs stand test ¥ #%rzt =

AEF P E g d-8 5 F (% 4 (ground reaction force,GRF)
SR E KT E L R il AT AR R IR R R A
X SR UL BNLE - 2F L PR EP 2T AL FE R GRF
RERBET R RS RO AT LB SRR
B H grek 30 f5 2 5 T & 45 ¥ 23,76 ) o (Paul et al., 2018)

7 ~Timed Up and Go z*pF4== (7 4_
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TE KRR EERL I B Hh A in R LA b T Y
B RGEH A B o FIt A FiT i # a UFIARR RR L L dodtpF
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