208 5 0y o 1) 20 Sewiloa bl g3 Sl (5L SiiS Jbad b gD (Slod (i
(S5 GaR (waE A 33593

T aanis o g Sl gl Lsge (5553 pape ol o laals s

gy o

oS>

Q&Uﬁkﬁ;ﬁbq&guuﬁfﬁ shos SNl Cfif;@b }léthg-L«Wﬁ s w8 sles Q,yq&&heﬁ} tdodo
505057 5 oo Sl plonil 3,8 o0 Sy (55585 DlamDa ol Lo B a3 g Slonn i pp bl o Gt plbl Joolie oSS 5 $SSlenS
Sl g o Slad it pshite 4 et Slas S 5SS ) eslil ¢ oSl 5 S5 55 ST ESUS OT 1 g ealitl 5 Samlin 5 g2 4 Ll e Lo
Lo oly (b b e SO ool Jlir b miis 55 (Sle Gl 1S o8 Sled (i ¢l aallas plowil 51 B Ll oo 2 Sy b (3L

.Aﬁua,:w‘ﬁw@‘sj)jﬁ:ﬂuu;d

eﬁiﬁQ)\.i:auu_,S‘;LJC_,Splggjlsuuijf&}s};}la:&wiwjp)a(JL»Y'\"/\ @Qﬁ\gl{)r)b:}\" canlllan ol 5 S 9y g Slg0
@QKJ:’-UMa:l:u:j}aT&}w@&&iA{.-\{‘:;C,.;w&sﬁ‘ghﬁwyaém‘l{[)l}—f&k@ég.;l.a.l:{}.\ﬁ)absﬂ\’ -—
a)‘:&Qb)\b‘wb‘ﬁbéu\”w}é&j.ﬁ‘ﬁﬁ}Mb&:.Ja:cbu:w‘é_)}aé#bﬁjuu)éé\.ail{b&"é)éb&bﬂ‘jlé))dt—ﬁ-lﬂW}Jlﬂ
ST (SHe 05 b Slad 5 OB S IS5 1 LE Y b e OIS GIUT S ol (slaesls ¢ a0 5 paT shie 4 ST i 0T 4 o
(355003 8) A o3lizal anlllan Cltal & siduslzel ) ghate 4 OB 1S S5 Kos slaesls 51 5 (wals 05 8) w3 & eslizul LaosT

Jol glaosls j> w8 (A8ly les g odd o i shdkw&a%ﬂﬁlﬁ 039 BSululs) sl laesls J'.;JUTJ'l odel o 4 35 Al
b ol /80 5ty candlan 53 3lial 3 g0 (S 2S5 5 95 a5l 3550055 )
ybc‘u.mwaqw&idmﬂnU&n‘Q&def‘shfji}&:;u&dm%.\ikﬁ)ﬁl&FB«JU@): HEpR gt v

.3 05 eslazal ¢~_.LG ‘_;})ul:._:: ‘5&4&/5} @\:a_? C‘.\.ﬂ ‘_;Lajjj:}lhjjﬂ Lui.éfob-‘fb ‘_;‘jf ol

b oo SOl bl g (Sile (g yiiS Jlia b (woB (Slod (o dm B2 e (292 SLglS cmye (650 die 0 e iela
YYA-YYE AF) VY YR iselys pole )5 iyl + cSohmn omas dSumi 3559, toydy ol o

9 25 Sl pll 5 ()98 SleaMo bl p (ile)> gl (Jl
iy o (S (Ln 1S 50 005 69 28 4 s g o]

2 S oS gl b ) 4 Sldlas Sl gl o 3

5 S o sl g L)l oo Ll (V) wlasdlyy (i3 ol 555l

seb 4 () F) sl onds 5 Cldlas I S e o b g SoleiS

s oS ol Y b me (S 6N 3 e WS polaie @ ¢ Jlie

VEABIFITY el s f

4o Ado
s > &y (Rollover footwear) o ywgd (goy05 b (Sle glo yidS 0540l
oD I o (S oy (V) WAl jgrede (o s S 9 () o)
Jole SloisS 5SS b Bl by e 00l e Jlop M
ol SIS o o5 o 58, oly S 8 it 5 21 o Sl
b3S 8 ol y5m (i o 4y ol Bl 205 A o 5

Ol eoledal ¢oloduol (Sibjy pole oSl  pdsulg 01Kl ¢ GMae — Sl Slids S50 3y poli)lS —)

Ol pledal loduol ginio olSlily (ignalS 5 5y 0aStily ¢ ]S 09,5 5 ool (S psle oSkl ¢ Kby JUSws g jrgad (B)1 5 Oladodd 390 Lils ¥
Al oleduol ladual (Kb pole oSty (ool pole 0aSiily ( SHuae — Sl Bladss S s (oye -

Ol coledel clodual (S pole oSl ¢ iy pole 0aStils (e — Sl Cliios 50 9 (Sdjy JiSow g g Ghjl0 Ao 850 oy ¥
B2 s 1 Jggune ouun o

Email: saced forghany@yahoo.co.uk

YY)

WA b1 g s /¥ ol NY o/ il pole > g

WWW.mui.ac.ir



I&an 5 T3 Slede La

(502 Vee S8 L) 0mygd VY & oo o8, ol 3T s ] o3lizl
2 &S S 93 03,5 (y9laer (Oqus camera, version 2.7, Sweden)
5 oy b Bl S Cam 3 009 ol Sl Jeli pliS
5 o3> ool JEBVB o lilia Jolin (53, (245 (sla S5 )5 13
Cundg pd Soilbil Cus S ab ey I8 asl Al sy g e
by Jolie (518 cloclodd oo (3,5 jaseo yskiato 4 ply] okt
Sly (429 jo) @2 iujsr 5 (CAST SiSS) JSogll sloSilits
I S5 ol | ol Sl 5 435 o 5 Canly sl oo Joli
dowe bl J(A) a5 cales, Butterworth jild leoluwl L
b gl 5 b Jde CAST SiS5) Klinl cans o Il (sl Silis

W Aol b o Juato gla s o g didlo

3 (Masai Barefoot Technology) MBT S o cuouws ) JSi
ool (e (S Cansly Caoms

(ol o0 o0l Lt 0 s b Lo Sl (6,513 Jom)

ooliiw] 350 (SUE (ol idS wsd clod g1 Shg
ooliinl 3y50 Cundg o (gl calisee (glaojlul 3 S cin gy de/lho o
Jo (o Jlalo aio )3 b3S (pogd (slos il jhaio 4 .85 )5
5l odds puoy bkt 1038 wuy olie I odlatul b (G g cusly) S o S
S BB Sy lsie @y oSl adlle 3 odliul 350 sl S ggerne
&)y (The Mathworks Inc., USA, 2016) MATLAB 8l 5 il .5 0,53
odlil o0l pay bohd Jo Z 5 X Glate dwlbxe 5 b bl ules
b a9 A el (Ggline S A ) 0l sy bglad ¢ pisran 3 S
V) Gk b s S 3 Al 290 e i n
s ol g bl dads 9> Glaiswe Xy g Yy 9 Xy 5 Yy w435 (g S0l
lisee glaciowd ;> odd dubre glissl ¥ JSS adl o 0l duwloe
3o U5 ) ST ogd

m= ¥1-y2) \ d]aal)

(x1—X2)

L)

]
.
5
i
A 1 Il ] I L 1 1 1 )
. v A £ A V. i3 VF AL YA Y
o Ll

axdllan 4 eolisiwl 890 Sl sla gidS Jloolo wed glod .V S
et B s douslxo 9 (G9lund (s A 49 ool

gﬂ‘w"&:‘:’j' ‘-’u;“\‘.&“)iju‘}séu&‘if“i

gyl ks oS Jbo jd 99 ool odliiwl 3y90 i (S 0y > 0l
@l S oS g 43S )15 ey 3y (SAE a1 | (s3940
Llys 5 ol p oS ol ] )00 odes Sk bloris (wyp 4500
@ Oygo onl p g Cl lon 398 lp e S calo 4 s b
Pl b (Solis GbySoilul 5 calie aBalel L
(V) o 850 41 (9580 390 51 (6 ko

S oslimal ((SHe slatiS calie fpps 3 JeSa 3,509, S
Jolie cunsy Bl Car g8 lod e Gy deder SIS
Ui S5 88 ol LSS5 cnlio Miaibg CSuiS5 Sy epglato (ypad 4
ras Sbptas Sl (Fgtas (as 4S5l olitl b s
it 653k 4 B Bgyg (o (emlisw S Bk 5l S5 s
Gkl 4 g e es Bk (eed 4 (Sslan e 4SS
O U1 Jols (2,5 polie oS odls Jl (glassanme (o500 15 (65,13
omas 450 oy bl 0gd 0 (65500 4 B (sl 0ad asuie [
I oplie b oSed I Jols (25 B 950 wlalS Sy yob 4 (ootan
Siabgh (glbrytuns 5 o2litol 5] (glo Lo )3 bl 35 ok asedo L3
by G385 o) U1 5 Sloges 1o (ogtims (oras &b pogad &
0=V casl 058

P oopi o ey W Guoiy ool adlas pbsl Gl s
Sl oalatl b (53 ol (b b e SileinS olul p (SlE (laptiS
b adllae cpl > b sl Ghgy bl 3 g (gran (as S
2909 MBI bl (SEE 0] 95 (eSS 3 (Sghae (as S
J Jol s 85 )15 oy y0 (4 o (5> abb) o 4 0ad ool
[65 5 Stos plil glagsn o lajg)l (iaS bl sy pols adlls
2yl oolatwl culilB ggy00ly (sladeSs

libgiag 39 615.0

b @ st dw SHleiS slaodly (yglaen b ool sl IS 2,50,
oStalojl ) gl (SHle (S g5 90 3l edlisel Cundg 93 10 ) ol b
A pasete Jlals doio )3 (SHE o) (s JS g () ol U]
0205 U5 o Byl ()8 Car (ssian e aSid 4 Ghisel Sl g
e B bl s slod Sl dxiio 3 | e SslaiS g (Sl
5 i Sl s

O 4 390 ladllae 4 bgype odls 2l zmo Silai &9/
adlae p> asbicols) pi8 JooSS jl (05 A 5 250 VY) pllo 38 Y-
son Sy p> 8y oy (b b g (Sl laodls 1) Koges oSy
Jolis glate (Sl 1S 45 90 5l ookl Caumdg 90 1D (gyio Vo pations
Ui 9 (MBT) Masai Barefoot Technology (Switzerland) yiaS
@ 09oil ll o () US5) 13,5 sslaex (Scholl, UK) ool Sl
Dy Holal O)eo

Sy 5l a5 ool psls yimgs y3 o] (slaeals I a5 ladllae y>
oly ol [astiie Jud 1 e )3 (cxob s b D9y 0 Cuwlgd yd lSuS
b (SolenS slaodly gy odds 48,8 cons Ve JBlis 38 5l g Loy

AWAD Ul g e I oyleus Y Jlo / iseilss pole )5 g5

YYyY

WWW.mui.ac.ir



I&an 5 T3 Slede La

asy

539 nbee Jlo YV £ M o 1Sk (gl dalllae (BuiS” ¢S )lie
3l gy e le VWY £ </oF 8 Sile 5 p,55LS SAR E VY)Y
33 b cygy00 5l puite dlass g Coglisie (glay bl b aSis 55900 b 4t Cowlio
ol duobre gl Glupe (wSbe NV Jodo 35 wald i 4Y
4 (gly odd o (gla 25w ¢ j9el > (MSE L Mean square error)
e Olye 4 [A Y] aSis osel cuns 4 (glamodls Lull p amd o L5 1,

LV AY) 48 Gl dle guls

Eoio 5o ,LsLu (gl o dnwlxo sl laypo polin ) Jouo

&y gy
/
1 [+ Y0 [-\F
Y JooXY [\
\Y Joo¥ [\
Yy AT Y
[av] [+ YA oA
[vo 1] [++Y¥f <[e\Y
[ve vl [+ ¥ Ny

oitucols) jluaw Jhabe el slod i 5o odel Cawd &y B>
o3 By sled g 0nd (miter (295 On (Shered copd &S |2 g
S SIS g5 50 ln peyliel Al je 3 ekl 350 glaodls 5
b g odd i @l ¥ USE 5 ¥ Jade el Cowd 4 /A0 I it
A3 oo Ui 1) GBS €8 5 I (o (web (A8l

s sl

o Ll

(MBT) Masai Barefoot Technology _iis wes slos .F Jsis
los adly polie ,Slo T Lot 5 a5l ol Cmd 4 (29,5 il 33 bas)

(Sel o5

ey
Gl 2 w28l o (e ghan suas &S Sl oolial b pSl Jiagl,
@l (1710) 45 sl (SilE S 3 onj s Slod ot
slagiss 5 Slos plul gaggy 5 i)l QS bl )y adlas
ol o3liiol B (54,03l

6");""“6:*"&:‘:’).' °>u#~“e§45°x}wﬁéugej~:

odlissl 3,90 (Sguan uas &Syl adlao )3 G055/ it

3 b Jhlo dxio 3 o degeme SIS (35 Lo sl 5 <5 5

bl g st 0 ot 9 S o) g sl b (58 oy puibind

Intel core | Qbicd o (¥ JK3) 45 ooy (3590] o 4 oad 4yl (LB clmodl>

[i5, 2450 M CPU (2.50 GHz), 4 GB RAM, California, United States

P bldos el .cd)S 5 eolaiwl 3)50 Wodly oo g iz gly
15 plosl MATLAB )33lp 5

Lge i

il 36 b Jliaorbe axio 15 i g0 4c gomme O o Y JSS

g o 0> L 5l glaodly b aSud S ¢ o guan (uas S s le

& ¢l Levenberg-Marquardt backpropagation o e5! b as &Mool

ot 2 990 Syl e )3 At 3o b 0ol (o e

o) 311555 o399 S dslas) Slan | (K2 1 )-) 50 sl 4 ol
ool odal ald] )3 &y oS Wil oo ¥ dlasly 5 jgu0 s (oo

X1 = Xk — Pr8k Y abl,

e Lo 3 Bl 5yl ST 0)90 50 4Sud sl bl g gy sl Xy
By Jhele axio o b g Ol cwl &S 608500 bl By g
4 ¢(£39)9 03> leis 4y g 10)S dwloee alais Vo) dlaws &y (418 oy il
Yoaaly loeoluwl b [=) V] alely o beosly b adly Glai we aSis
23,5 duwlxs

esc — (tmax —tmin)X(0—Omin) + toin v Aja.gl)

(®max =Omin )

5 bl e 0dd (astie dield S8l g xSl i 4 tin 9 tmax
I S Y 4 9 ) = tnin 9 ) = thax 90 C)’il
9 NS Gipe 4 Dy S (S op; e gl I bl
RO JWAIN

sokaie 4y BALS S s e WY sl b sgian as aSb
B8 S5 505 5l Jols (slaosly g a0l (3590l <o (13y9] walyd
285 )8 odlitsl 3y90 A (oiun el jolate &
Gy 35 Al (IS £33 53 (C) (Bly ogf 5 (C) 45 Lawsgy o
W Aol ¥ abayly 54l 5l Sinson

R=—2% ¥ aby,

yyy

WA (Ul 5 00 I o)l NY Sl [ si5elss pole 1 2agl

WWWw.mui.ac.ir



I&an 5 T3 Slede La

fﬂ‘&*"&:‘:’j' "-’L‘.'J‘“\‘.gf(‘"‘lb“}i}w}séug"ﬁf'ﬁ

T sl Al o 30 GEWES S W 51 (SO (e (2Bl Slod g o S e ST Jgur

(42 )3) ool (o ooy d13l5 | (42)0) (Blg 4yl

+/34Y -fv/- -FVY.
=\fof -Y¥IV-
-\Y/- -\4/7-
AT =¥y
-YIA =\Rle
—+10 Vo
OIA AN
\Fl VYWY
ey YVIFD

(422 39) 00y Sy w9l | (42)0) (2Blg g

/347 -¥4/- -F/A-
-Y#/- =\Niffoo

-\ —\7[- -

-0y -fay

-0y -VIsY

-\/f -YI0A

N AR

VAV VAP

A OY/N -

MBT: Masai Barefoot Technology

Sla g 55 clllbe gl e a8 (il 8 Gl g
Wil gl Solagn o baSid ool 5l edlial g srelcaidse
woop 4 ox] Oldlas &S cul i plple (B & AY A5 AY)
oiRgk oyl pols adlae gd wislyy K3 oaS nhe lagby,
o) quslie 08 oS Slaptugw & (plhiwd jghis & a8 ©)se
sly st Sl g 59 o338, ol sloyiite  edlatl b (Sl (gl a8

Amd o 8 liise [l osi] Clidllae ool

& 5 domid

S LS 3 0pj g9 (eSS e )3 0ab ploxil adllas (gl pSb iagh
o) )D Dy (Fguas mas dSwd Nebgr SISl eslatel L Sils
el bales leolatwl b ety a8 5l dgg Cusyd (ol (595, MSIe
oy o Sho cliadsr SUST 5 Sl sl oS 0p; ol b
aopl b 0 30 g BB lime 4 1y la] 5 oaiS edlatul oy lew (438,
)Jlj sodly I ool Sl sl (5aid 3l odel Cowd 4wl oobol

2l 3525 ol (gl (SHE (gl 1S cuslio 55 Cgr ilon (53, o))

63'.5 FRY] 9 )Q:J
pole olKuisly ()9l 8 5 Limgh Cighe 5 (b (slygd J Mg dloy cp
S eopizmen g K390 (e pilb Jlidos )b sl oS ekl (S35
Syl Jos 4y 13,38 o 1S5 adllas 13 oS 8 o3l ol

Olf” “93 & e
waass )l al) g adgicaws gujb ddlbe b daodls 1T Sbele Lo
ol colim (655 o ye dle j8 4 oyl Cga dibgican ols b 9
5 g adllas shb als wetlie 55 ] dlis aass L) efsp
lagee sabme 38 4 Jlo)l Cap atdgcwd ol b 5 bosh v
b andgicus ujl g pabat @lie (S5 5 @l padi g Jdoo Sbols
58 a4 )l e atigcwd ol b eawss G 4l

olae (S aiely Wlg o b yuiS cpl 5 (Silé 0y sled 5 JSS
A ol ol ol adlles @b ey GulEl L els 1) Sles plul
Suod coyd L) W39 (ol sy 4 and oad uiy slooy;
ST sl oo guon (V8) Lees ¢ Barton Guos gols b & (+/2 YL
O Om Ogl (eSS 4 B (sglas (as &b & 0 )1
Sl gl &S 4 Jlosl Jlid e wlel y iaS 5> ookl 3)90 by 45
ol by &S (6,500 adllas ¢ pioren (V) Cunl by 85" ol 5l 0niiS” oalil
bosgy » oad dly o)L Slagys (eSS 4 (Sotas (s 4D |
0l (i oAl o Siuwed o pd A )y do opl 4 by
Cool oY et 08 4 paie glajls g b Shy 4 a2y L
&S olajeryl (VA) 23,5 as ABlas Gyao 40y o gl (o555l Ml
2 9 23000 5k 555 Sy90 & e Gloi) J Jolo Sl bl
(hate 4y (200l 0y Gials 5kl Wl e 03,8 o gl b ©)so
o> 3 g clld pll 4 o (35 B g wlue slacdl, I cdadlonn
cge nlpli § A% (Al (S6) CudS p Slite 1 sy & e
e plxl I Bum cizren D9de 9 (o) 5 Suid Cumdg doe
4 ladgrd (LSS 5l odlatwl b JoSo 3,0, S 4 oliwd il
Dy el Juade S Cudge d9m0 sl (Sl 0 slos i polaie

EYRSYICY T )
Oyl (Foan (mas SadSud ojex > 4B pgo slagingh N Kile
xS proncs L)y 3590 3 e il (> 4l oyl gl pols addllae cydgize
e gy pasete 5 B sy oyl el Sl by adbie 095
Codglome (yagd DN 2929 (Lobas (mac b by opj gy bl
91 (Fgiaan as &b jlodlinal b (SUE S o5 93 WS (o iR

B lghin
o098 sl Wi oo omae aSud WUT (ol adllas I Juols mli bl
45 A5 Shnpte Jeabo 1o Cunds b ol Billos caa 1) (S ot

W8 (M g g1 1F 0 )lous VY Jlo [ ci5eslys pole 1 jimgy

YYf

WWWw.mui.ac.ir



O an 5 T 55 Siede L (o son o 45 Sl eslinl b (el 05 o Sl e

Sy g B dmr 53 ML god @Blie (2)l5 )l 0t | S

Al pladol (S pole oSl (sygl® 5 (il Cgleo Phb daodl (gyglaan GBS domws 5 gy Shla 4 555l 5 doro
wole paplio 5§ Wlie amss ubjyl 5 ojen cele Colin cadllas
Kb o @ (2555wl (paass e Al L abpcws mlal @l sl g Jubs

whgcaws Qo wl g adlas ploxl gy Jb glie Gl el <l

553 e situ)y ol aaSily 5 ehugiyl 09,5 (slas] I SbslS Luge wils Hladly odge 1) Ao 38> & Jlo)l cur
SBule Lo B g Soeld 5 Gn etive 095 slasl I 653 iy

J.MfJLL;a ULQ(D.\ol (S0 olKussly BN W UMJLM))K d}M‘Q ‘é'ﬁ eu&
B S Bl Glir by oad il timg el 5l sl adllas

References

1.

2.

3.

10.
11.

12.

13.

14.

15.

16.

17.

18.

Forghany S, Nester CJ, Richards B, Hatton AL, Liu A. Rollover footwear affects lower limb biomechanics during walking.
Gait Posture 2014; 39(1): 205-12.

Pol F, Forghany S, Nester C, Rahimi A. The effect of rollover footwear on head and trunk posture during standing. J Foot
Ankle Res 2014; 7(Suppl 1): A21.

Hutchins S, Bowker P, Geary N, Richards J. The biomechanics and clinical efficacy of footwear adapted with rocker profiles--
evidence in the literature. Foot (Edinb) 2009; 19(3): 165-70.

Forghany S, Nester CJ, Richards B. The effect of rollover footwear on the rollover function of walking. J Foot Ankle Res
2013; 6(1): 24.

Findlow A, Goulermas JY, Nester C, Howard D, Kenney LP. Predicting lower limb joint kinematics using wearable motion
sensors. Gait Posture 2008; 28(1): 120-6.

Chapman JD. Improving the design of the curved rocker shoe for people with diabetes [PhD Thesis]. Salford, UK: University
of Salford; 2014.

Germani M, Mandolini M, Mengoni M, Nester C, Raffaeli R. Tools for design and validation of shoe lasts for diabetic
patients. Footwear Science 2012; 4(3): 221-41.

Winter DA. Biomechanics and motor control of human movement. 4" ed. Hoboken, NJ: Wiley; 2009.

Levenberg K. A method for the solution of certain non-linear problems in least squares. Quart Appl Math 1944; 2(2): 164-8.
Marquardt DW. An algorithm for least-squares estimation of nonlinear parameters. SIAM J Appl Math 1963; 11(2): 431-41.
Hahn ME, Chou LS. A model for detecting balance impairment and estimating falls risk in the elderly. Ann Biomed Eng
2005; 33(6): 811-20.

Oh SE, Choi A, Mun JH. Prediction of ground reaction forces during gait based on kinematics and a neural network model. J
Biomech 2013; 46(14): 2372-80.

Chan CW, Wang N, Cha KC. A parametric study of artificial neural network as a surrogate model for heel-toe running
computation. J Biomech 2007; 40: S565.

Lugade V, Lin V, Farley A, Chou LS. An artificial neural network estimation of gait balance control in the elderly using
clinical evaluations. PLoS One 2014; 9(5): €97595.

Mostafavizadeh M, Sadri AR, Zekri M. Walking pattern classification in children with cerebral palsy: A wavelet network
approach. Proceedings of the 16™ CSI International Symposium on Artificial Intelligence and Signal Processing (AISP 2012);
2012 May 2-3; Shiraz, Iran. p. 243-9.

Barton JG, Lees A. Comparison of shoe insole materials by neural network analysis. Med Biol Eng Comput 1996; 34(6): 453-9.
Rupereza MJ, Martin-Guerrerob JD, Monserrat C, Alcaniza M. Artificial neural networks for predicting dorsal pressures on
the foot surface while walking. Expert Syst Appl 2012; 39(5): 5349-57.

McKee PR, Rivard A. Biopsychosocial approach to orthotic intervention. Hand Ther 2011; 24(2): 155-63.

YYo

WA b1 g s /¥ ol NY o/ il pole > g

WWW.mui.ac.ir



O an 5 T 55 Siede L (o son o 45 Sl eslinl b (el 05 o Sl e

Prediction of Sagittal Curve Profile of Rollover Footwear Based on Ankle
Kinematics while Walking by Applying Neural Network Techniques

Mina Alikhani-Darabi’, Maryam Zekri’, Mahsa Kaviani-Borouj eni’, Saeed Forghan;g4

Original Article
Abstract

Introduction: Sagittal rocker profiles are one of the most commonly prescribed therapeutic footwear interventions to
alter or adapt lower limb joints’ kinematics and kinetics. However, the prescription criteria for rocker profiles are
commonly based on theoretical considerations. Thus, conducting experimental studies and experiment and error may
result in their better prescription and use. A complementary approach is to use intelligent technology to predict curve
profile to suit a specific joint position. The aim of this study was to predict sagittal curve profile of the rollover
footwear from ankle kinematics while walking by applying an artificial neural network (ANN).

Materials and Methods: In the present study, 20 healthy participants (with mean age of 33.1 years) walked on a
straight path for 10 meters wearing two different shoes with two different sole curved profiles and ankle kinematic
data were collected using reflective markers. The ANN was trained to associate set of ankle sagittal plane motions
during stance phase with outsole curve profiles, and then, predict the latter based on the former. The ANN was
trained using the data from 13 participants (control group) to obtain the model and the data from the remaining
participants (intervention group) was used for the validation of the study purposes.

Results: The achieved accuracy was very satisfactory, since the correlation coefficients between the predicted output
and the actual curve profile in the validation data were higher than 0.95 for both types of rollover footwear.

Conclusion: In this study, a novel algorithm was proposed for sole curve profile characterization of rollover
footwear using an ANN model. The results of this study may be useful to designers of footwear, lower limb
prostheses, orthoses, and walking casts/boots.

Keywords: Rollover footwear, Ankle kinematics, Artificial neural network
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