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ABSTRACT

It is important to analyze the characteristics of normal gait in clinical and biomechanical aspects. Although gait
characteristics can be varied by anthropometric, racial and cultural factors, normal gait studies have been performed mostly
for Western people. The present study conducted a gait analysis for Korean young adults and compared the gait
characteristics with those of Western people for the establishment of Korean normal gait data. A total of thirty-two adults in
twenties(20 males and 12 females) were participated in the gait experiment and their spatio-temporal and kinematic/kinetic
gait characteristics were analyzed. The comparison of the gait characteristics between Korean and Western people, revealed
that the stride length and walking speed of Korean were significantly smaller than those of Western people by 0.1~0.3m
and 0.15~0.40m/s respectively. And the knee abduction moment of Korean was larger than that of Western people, while
the other moments(such as hip flexion/extension moments, abduction/adduction moments, and knee flexion/extension
moments) were smaller than those of Western people. The ranges of joint angles between the gait studies were largely
different with each other, but most of motion patterns and excursions were similar.

Keyword: Gait analysis; Korean, Comparison, Spatio-temporal, Kinematic, Kinetic

1.M B B2t 7198 SHoA JFFom UehlE V| xARR
W AREEo] gt} wEEk A RAEA R A BE $A)

o A WSS defehedl A8 3ok (Pie—
H rrynowski, 2001; Kadaba et al., 1990; Whittle, 2002).

=) ¢ BB Tet AT ofe] F7kelA A Q)
= a1, 53] Hu] 2l f5ex wo] o]FojA] 1L glek v=e] A
% Kadaba et al.(1997)2 18~40412] Y 404 i

BARAY WA R EAFAI ] Aol il o] Fojzl 24

0 790-784 AE EGA I aAE A31WR], A3}k 054-279-2848, E—mail: tbryu@postech.ac.kr



REABISE

o2 B3 F7] J 54 A 9 w9l AAHE A AR/
&% 55 HEE AIAREAY W 9 s Y 4

= w5 g A AE geeksith
3k Moiso et al.(2003)2 2 15848 tidez »3

o
A slo] o] 9 RAES e £5odstd W
2~

(2002)2 204 o]Ate] x=3xel T 282WS ttow
AAZEA e tiste] 4 HAE A1, Bene—
detti et al.(1998)-2 ol&gjolel T 1094 F 20789
lof] tf3t 5/ de4 Hee)l 594 g J
gt} o)A Cho et al.(2004)-& A&
5T Mol walo] A B
o, Fq9] ZolE A =d 11X

o]

¢

4 ox d¥ ox
Ho
et
“
2
o
ol

Bl o2 i ok o
o
N
il
N
g
=
ol
ol
3@ o
o o

30
32
)

w3k 54 Tl il dF
o 4 B3 HolHE 5
23 B3 Ayt gt

o [T
o
i

ot
Tlo
o
2
W
~
rO
ofX

Jol i3k ¢l &, Cho et al
(2004) 9] st=r P39 B34 (1.27m) 2 Auvinet et al.

gl Agle] A& thE HPEAS Holal §leol
3, She 2 1 dlolEe] B-E0 = Qlato] st
< gog & ada dAldsty FHgoA] Al
7 B3 do|E7} ARRE AL Qlvk A1) B3 dlolElE
=Qle] QJasla maRof 7|F 07 o] gd e AL 9
7 gk A6 e {FE e 5 ok
LFE Sol7] flste], vl TRIS e r A
w3y dojelE FRska, ATl A4 Bl dojel gkl ab
o]5 wgl A= FHolE(Saud et al., 2003), B (Da
Costa and Denucci, 1994) 5-2] teFst =7tellA] A==
ot T8y eItk it o7 BE AFEE slod, o]E V)
E AT AT vl B3 AT oFF gl Aol
B ATJE= $x407 3= 200 Aol W 3298 uiAt
o7 wa AFS AAEte], d=el Y RYEGS gels)
EAS AAYEA, 2537432
58] SdelA] etEglal, o]F Cho et al.(2004) 8 ¢

4
r_{

Rf]

¢

3t w3t vlel®l Avlk= Kadaba et al.(1990), Auvinet
et al.(2002), Benedetti et al. (1998), Wearing et al. (2000),
183 Moiso et al.(2003) &2 A2 #d 7€ ATE
I HE AT 1Al ARl o d Aol & wol= 54
2 el I REg o getE et

2. 917 W

A F Bl Eol gl gk ¢ g e s 435
Sk, AERAE2] voli= Cho et al. (2004) 7} o] 13y
o] A&E A ste] o] Hastow yeh= 202 gt
kit W AP o] 9 A1 AAEA S
X 13 2o @AY AES As ARz =2] 7 AlA
£ Size Korea(Korean Agency for Technology and
Standards, 2004) 9} FAAOE FoJgt 2lo]E HolR] o
PTH(p<0.05). ¥ A3 g Fit 412 Size Koread
200 FART FARCRE A vEbgou, AARow
2to] (2.5cm oleh & A &t

E 1. HEEAR HE 2 MASY

g 4
Gt BEHEA} Hit EFHEx}
A= (A 25.0 2.0 24.1 1.6
217 (cm) 170.5 4.3 158.0 5.6
E5A (kgh) 69.1 7.9 50.7 6.3

2.2 AMEEH|

B A= BIEA 745 918 Falcon 7heletel 3
(force plate) 0.2 o]Fo|x 3% HYZH A|AES ALE-
3tk FT2R=A o= 619 Falcon 240 7hdl2}(Motion—
Analysis, #|=) 7} AREE 1D, A1ET H]E (sampling rate)
< 60HzZ A HSUTE. I3 Berteciil: (7)) €] Force
Plate (0.40%0.60m) g+ 7|7} AH&-E 3, MED HE&S>
1000HzE= A= itk il Al JaE Fa o
71 Holelg F&sta #4817] 2% AZES|o]Z EvaRT
4.2 % OrthoTrak 5.0 MotionAnalysis, 7]=5) o] A%
ot 29 12> AP mixE veEh L Qo

rlr



5525%, 258, 2006. 5. 31 =01t 7ol HEES BEA Hlw 35

e e { o M@= WA AR FoltEol Wz oF dm 4
A A £o 1w PG ANAAE FER ALE sl 34
" | WIS o j
i T A ARzt A 5 #7He) B AFAIHE FRUTh &
A\_. et s “\_, st 27 Aloll= A4 2% @9 (visual targeting) & WA
g o & 3] glsto] YRS ZH310m, Yk el o] Ay ol %
P d WA wae WAL Sgeelt
o, | § N : 7
2| HSHEA HA
MIDAB computer ; E 3. 2 d70 A8E EHESY Hay
" ERis A ¢
& A P 2 2 (stride width) m
1845 (walking speed ) m/s
3 1. ASAH| Hi| H37H (stride length) m
A AT EA]
] %E]_,F_' ¢ RE(step length) m
o) AAAF (N, BEA, o], we] Z3} Zo], £ 9l #55  (cadence) steps/min
== YA 7 :
ke gl o]l )2 =AYt 1 T X2 25mme] vlA 1A 7k (stance time) % cycle
1
1571&- Helen Hayes Marker Set(Kadaba et al., 1990) FZHA 7 (swing time) % cycle
of whet 13 29} ¥ 29} 7o) F thalel Fulo] HaHEt it 7)€ (pelvic tilt) degree
2k FE AR pelvic obliquity) degree
29k 34 (pelvic rotation) degree
8/ (flexion/extension) degree
A9 U/ e)Wk(adduction/abduction) degree
= 3]7 (internal/external rotation) degree
SAFEHA o . .
° ;1_;; B 31/ (flexion/extension) degree
5 URY¢(varus/valgus) degree
3]7 (internal/external rotation) degree
tlal-%_/tllﬂ].tl-:lél
(dorsiflextion/plantarflextion) degree
W olzm 7 /712 A (inversion/eversion)  degree
3] 4 (internal/external rotation) degree
2 kel At (vertical GRF) N/b.Ody
weight
A = e N/body
& "lako] x 15
wg 0T R ] X HRFY (fore/aft GRF) weight
B2 23T 2MS o o 75 AR Zu uhgke] A wne N/body
oy o 2E 9% (lateral/medial GRF) weight
w3/8 ZHE Nm/body
< (sacrum) o1 (flexion/extension moment) weight
= = ¥ o
=4k %é—?//_‘?_shé? Ol'aﬂ.%.oé%]ﬁﬁﬂ'/\].l. o) o}ifﬂ () I I Nm/body
eft/right anterior superior iliac spine ﬂB;_,; (adduction/abduction moment) weight
WAt sAve 71 F3Hmiddle of the lateral thigh) - Fa)/E muE Nm/body
ne )% 71228487 (lateral femoral epicondyle) b (flexion/extension moment) weight
7ol 7o) 7} Z7(middle of the lateral shank) LS Rl Nm/body
" o (varus/valgus moment) weight
e A
Sl 712 EA}(lateral malleolus) N Nm/body
2R 9} 3UA| FZIF AW Alo] X e, (dorsiflextion/plantarflextion moment) weight
Ly (point between the 2nd and 3rd metatarsal T qEmmnslEn A maE Nm/body

posterior calcaneus) (inversion/eversion moment) weight




36 22t ZEHY - 2 2R - XSt FO2 KEABIES
24 S W
2 13 A= & 37 Z2 A FFe RIS WA
T5 48 AAZEA] (time—distance) WSE 7]E
R AFEA T2 SHHPE FRE HYEE By
44, BE BEe YAzl AR 59 718 HaTt
A I3 32 A" AAREY WEE YER
St

J8 3. A7iEISY wa

587484 (kinematic) WF=Z 4] 47) & (I,

=
9, 75, B9 9 37 VI (A, A, Febd)
Z

19
=

A el F 12784 3 ZRe-so] E4EHSH %
84 (kinetic) W= AARE A &44 3714 #A(F9,
= i) o] A& (sagittal plane) 3 54 (frontal plane)
oA WAE= F 671X BE EHEV] BAEI #E B
HELE 9)FQl 3l tsahs U RHERZ m3HgloH,
7y Ao ze] AFoZ e 2FEskE e E yER

I¥ 4+ AFE 7 oA A s e Stk

012 =2 o2

aH1o] B4 1A wlolEli Wt ool thste] A
Hglom, 7 nasy Wy Me v 7)E AT v
3l

3.1 A|AHEISM Bi4(time-distance variable)

shale] A AZEA MFE 7189 AT Aoe} vlws)
At vlmw thA o2 Kadaba et al.(1990) ¥ Auvinet et

4

J7 4. 2 5tx] BEO| 225 U BHE

al.(2002) 9] £1=121 dlo]Ef e} Cho et al.(2004) 9] 32
dlolEl7} ZALE ek 71 Aol Foldk AgFoiale
TEATH R 3E 49 2k 2 A7) AAREAS 4
dlojEl= Agioizt 3299 A AREA s W HE
& Uo] TSIt 5 FX). olF & ATelAM ¥
O % AHgE BT, R ET ogAgke] A 74 W
So] nluthd MEz A E A

ox 2

Y 1% of

_l

H 4. £8% J7|E AT7S2 A0 Ciet AT SAHEE F2
71E AT = 3 zrojzt 4= o]
Cho et al.(2004) 3 = 98 (m:bl, f:47) 20~30
Kadaba et al.(1990) *®] = 40 (m:28, £:12) 18~40

O~

Auvinet et al.(2002) X=X~ 282 (m:138, f:144) 20A] o

m: A £ oA

5. 2 g9 g=e NARISY F¢ HolH

e A oA
B FFEEA B Ex2EA
R 2 (m) 0.190 0.042 0.136 0.038
HPEE (m/s) 1.175 0.108 1.084 0.139
1 3ZH2 (m/step) 1.320 0.078 1.192 0.094
K% (m) 0.659 0.041 0.606 0.043
%5 (steps/min) 107.2 7.8 109.3 10.7
HHAIZH% of cycle) 59.6 1.3 60.5 1.5
FAAZH% of cycle) 40.5 1.3 39.5 1.5

1 Asle] mm BA Ak #le] nass) 1y
DAe AR EANOR felah HE Ao e



5525%, 258, 2006. 5. 31 =01t 70l HEES BEA Hlw 37

WoH(1" 5, 6 ). 1™ D BAlE —test A £ A 8 o
Tob 71E AT FoF Aol7h Ae-g UEhih B AT % D;;’
o RIAELEE S=Qls Uidoz & 7| A5 Cho et - =
al.(2004) 7} #2138 2po] 5 Ho|A| doprh Hazhd oA 2
el P ATE Alolell Folg 2olr} gglont, AT 58
Q thg Ase] Asurt folahl Arh(p<0.05). T ! —
AZFe B Q79 Kadaba et al(1990)9] o5 Zoler 3 -
EAMCR § Ao} giglo), BE ATel mal £ @ o
719] ok 60% AEZ FAFHA EktHE 7 35, ) D
45 —
18 ; s Cho et al. (2004) | Kadaba et al. (1990)
muA =8 :
B oo i J3 7. & A7t 7|&E A7 Zhel CIEAZH Hlu
ar 1 - Benedetti et al.(1998) 7} 7 713 Atsl A5kt
| R B A LE S pae] AFHeAC 2eE
e T — o 71 a9 R et 99w el gus
T B s 7IE A9 AelE Bl Al
‘ b [ w2 7} o] 749-%9] Zo]= Cho et al.(2004) <] Az}
o} fAtskt) &, 2k 7)o d e Y BEel w9, Y
e CXE Choetal (2004)  Kadaba et al Auvinet et al HE 31d2 B 7] Anbel] AX ojAdo] YR A F
(1990 ) = w3 uink, e 3 S-S Al wE 2polrt
J8 5. &2 A7t 7|E AT 2t BUEE HlL AT
2 Ao 53 diojes B 7] Fuigka
18 FH2gk Atele] Mot ARG - A2 S TEe
mey 2 9]=9 A=y A o7 HlwE ek Kadaba et al.
16 064 (1990), Benedetti et al. (1998) Z12]3L Cho et al.(2004)
3 o] AN F A HolErt R 71E AT
qr — ol B4 ) B Al A 7)E BY S e Ee
iy . I I B HlI WFER ﬁ@é}ﬁr)ﬁ Ber‘lefletti et al.?% Kadaba et
o al.olA Zh-E Welel tigt A3t dolHE S F AU
1 | S}, Cho et al.olM= B91E vl 218929hs 48 &
D D D A3t} webA Cho et al.9] HolE]&= IIEE Bl 3
08 . . ‘ F7gste] W91 Tetsioith
=337 Choetal (2004)  Kadabaetal. Auvingt et al -FGAst HlolEE vt A3, ® 69 YERd viel
o o Po] e 9% WMol AT Wz th ko),
J8 6. 2 79 7|E T 7to] 2#7H HiW I AR FAFSEITE S shls ddoE g A
TE= Hud A i 5378 mgelA He
3.2 2SYAEHA H4~(kinematic variable) Zrol fAKEFl o, Cho et al.(2004) 9] 99 o+ 3d 3}
T2 A4 yul/ute B oI5t 4 Kadaba et al.(1990)
9] #tETh T oul A% ZA YERsTh

skl WA} o34 2] ¥ 7% (joint angular motion)
o] HH TFHEAE= 19 83 Lk s B F7] Ftbe
el A3zt 3299 #4d -5 ghell dist {y 3.3 23UsHA Hx(kinetic variable)

8 AP BEANE TG 1Y A B, o), T
W pe) A4 ZHES Kadaba et al(1990) T2l Awels) 92 BAES] 27): A8zl B



38 et - RENY - 2ESR - 25l FoI2 PN IN
Degree
1
9
7
D} °
= 3
1
-1
5 3
2 5
m 0
0 " a0 AT
7 Hr .
M o -
o] 10 ,_{‘_7_7 ‘-.—:‘:.:-/)1’ \:‘_
2d B0 e
el P e B NN ’SF\\RTOO
A % e N AN
o -20 % B ]|
l
t
mo-
Wl
1
U
il
L=
tn
T
e
H6 = A7 J|E AFE 7t 428 HA(H) 7|&E H7Ae| vl
(21 °)
2 A Cho et al.(2004) Benedetti et al.(1998)  Kadaba et al. (1990)
73 3.3~5.0( 1.7) 8.5~10.5( 2.0) —4.0~0.0( 4.0) 14.0~16.0( 2.0)
=k ZAF -5.0~4.0( 9.0) -4.0~5.0( 9.0) -2.0~2.3(4.3) —4.2~4.2( 8.4)
iR —-3.2~45(7.7) -3.3~3.3( 6.6) —4.6~1.1(5.7) -5.1~4.1( 9.2)
w34 —18.3~27.4(45.7) -5.0~37.0(42.0) —-10.0~29.8(39.8) —4.2~39.0(43.2)
99 Uit/ euk -14.1~-0.2(13.9) -5.0~10.0(15.0) —-5.5~5.4(10.9) -4.3~7.3(11.6)
34 0.4~9.8( 9.4) -11.5~11.0(22.5) —-3.4~8.5(11.9) -5.0~8.0(13.0)
=3/8 1.4~59.4(58.0) 9.0~67.0(58.0) 0.4~65.7(65.3) 2.3~59.0(56.7)
= U]\l 2]k 6.6~13.0( 6.7) —4.5~10.5(15.0) —-6.5~4.1(10.6) -1.0~7.5( 8.5)
5] —-8.2~3.3(11.5) = —5.3~8.4(13.7) -6.0~5.0(11.0)
e/ dmleE —-17.5~10.8(28.3) —-12.0~19.5(31.5) —22.6~10.9(33.5) -14.0~11.5(25.5)
i AH/HA -1.9~3.3(5.2) - -3.2~9.2(13.4) -
5] -17.3~-3.5(13.8) - - -19.0~-5.0(14.0)
TGS W=t ueba 2 ATRelA] ARk g B o= e gror stk Ay FdsHA, gk B
HES= Q1 7R AlFol wE zleolE BAsH] f§ Ae & 771 % vYeh s Adsdeixt 329 2] Ak ) 3



$25%, B2k, 2006. 5. 31

=01t 7ol HEES BEA Hlw 39

MN-m/body weight

035 r

015 |

AL Y@M XA H3 (EY) 2 EEEAHE M)

wHis 2 =¥

=2

2

us 2w

Im

us =
#
o
0
H
bl

FHE Zhofl tfst Y ¥ HHFY FAAE Sk A
T =1 ) ukeE AR x33kE 2 HEH (normalized
GRF) ¥ 99, 55, @5 3do) A, d5de BHE
= 27 1% 9, 1039 2} 13 F Xuagy) 34 72l

901} Benedetti et al. (1998) #}= JW 3} & #HE
/48 BAUE, U A0 31 RelEA xlo]E BTk

A HWFE-S Benedetti et al.(1998) % Wearing et al.
(2000) 9] A+ A¥s} viwst A7, & 73 2ol 2~9%2)
ZFo)7F ek AR S Al 78 9 o)k AolA Zh

ZF v 3 siAlel = WA peak & o8-8k Hliwst
Atk 718 A SHellA, =l ) gek AEnbd

rl
"

&2 Wearing et al. E0+= 317, Benedetti et al. Ht}=
2ok, sh=ele] Sw Wk Awpbie e F VjE AFRTE

o] #d RUEZ Moiso et al.(2003) 7 v st

A}, F5 A-Y U/Lnt ZHEES A Qs e THE
HEgko] 71& A7Hu; 2HA] YERHTHGE 8 #x). A
o E od7re] RE w4 RWE HFS Moiso et al.o]
vlelst xRt o 16~46% F& AT 3 AFH
A, 2 Aol oY Id ZHE AL E Moiso et al. BUh
32% A% Aoy, ¥& ¥ ndE o= 53% W

=17 eRstTh

L 1o

93 AN AAUEA, £FBY

82 Zwol|A Cho et al.(2004) 2] AT 2

% iz
2

-

1o

(ot

o 1]
-0,

N

folE HolA| eFgtom, HdAatllr 1~2%2] 2
5, 6

L7 RED). REREEH



40 e - BEY -

REABISE

E7.7|1& d7ele XHEE Hw

(S+2]: N/body weight)

_ - B Benedetti Wearing et al.
u)ak B o
¥ MR 29T Qo9s) (2000)
R R WA 1.07 1.12 1.04
57
A 113 1.14 1.11
L, WA 008 0.07 0.05
T w007 0.05 0.04
R WA -016 -0.19 —0.21
A%
A 0.23 0.22 0.21
H 8. TE ZHEQ H(HR)Q 7|E HFele| Hlu

(S+2: Nm/body weight)

SEI a7 Moo
oy AldE - —0.61~0.33(0.94) —-0.65~0.92(1.57)
A 0.00~0.74(0.74) —-0.25~0.84(1.09)
o= AP —0.25~0.28(0.53) -0.54~0.45(0.99)
e A5 0.00~0.76(0.75) 0.00~0.49(0.49)
1N il 0.00~1.35(1.35) -1.60~0.00(1.60)

A B3 AAYEAGE st 2 5 9l 9 B
A7V A T BELEEE= n)=Ql (Kadaba et al., 1990) oju} =
#F2~21 (Auvinet et al., } 0.10~0.30m<}

0.15~0.40m/s%H 28t 2okt o]t xfol= 717}
T Abge] Hop F ®1bA S ZbEtE Zatsiorky et al.
(200D 8] A Az dgE = vk TYAQ
o]/d¢] 71¢] o] ZF7F 1.78m, 1.66m<Ql vhd, & A5
WA oJAJ o] 719 HS ZHZF 1.71m, 1.58mo]ict w

P B0 HAAT HASEI AT FE o]
Fe BT A7} g o Ay RO AT 5
gk et B ATAE R HASEE A
Ngow BEHIA AP Aol ool dig A5 Ao
223,

A7 ¥ 7 Wsk 793 A1 Kadaba et
al.(1990) 2] 7 A9}l LA&kek 184 Cho et al.
(2004) 7} Benedetti et al.(1998) 9] =4l 7}e% #Ho =

gAs] A YEFstTE Cho et al.é]
Ao U/ 9Rke] A 7 A
= Zth T3k Benedetti et al.9] 2
a83 5 WEe WA He 9A
2 AT Aol & Ao ]3 RS E}(L 6 Fx).
4o 7heF Ml (3
AtA o7 AT 7l
A7F F AfolE Hol= o] f= TS Al QA =
AL F2 Bl ME tEa $A54E 28 A
3|84 ] iE (anatomical landmark) ¢ 97} @@X}ﬂ}lﬂr
t=2A setyy] o7 o ARG upr] H2 A
of /] & 19} Kadaba et al.(1990) 2 35222 Helen
Hayes Marker Set2& AR5} © 1}, Benedetti et al. (1998)
< T 0E wATE B2 ERIEE ARSSke] dlF-ehe X
9] YA E ylolsl= CAST (Calibrated Analysis System
Technique) 2 AFE-3FITE &3t Della Croce et al.(1997)
of oahd aF-8tA] A 91A| FpetellA] WA= AEAE
o] WA= 13~20mm FEQ Ao% A v} e}
A 9 ATEellA aFA e sl-ahA Al s 28l AR
AR AnES ggko, ek dF-aha] xxe 9
ARAE 2holl 4E3] dX|sHA] & Rol=z 74 7

ﬂlJ—HoEl

l‘

;_(]—E‘ 21 o=
-5 Bl AolE Kl Ao F AZtHEY,

E A5} Moiso et al.(2003) 2] ¥l Ay}, t=<lo] H
S 34 ot REJF Y 2 AS & F AT 8 F
Z). o]t ANt HYPEAL 223} ool o ¢
o] 7|9 AEAel T3z <lg] AT T o] 3/ H
of WAt Aoz Ayd 4= Qi) Aol Fof Fato] #
Aaell 2 4 o] A-gshA HH, g7olel Rk RHE
WISk, o] & AFs] flste] F& Bd UiolA] Bk
Z 9RE RHlEV} A Zolt}, skl S ek A
Hhdlegdo] A GelS thAt o R 3l Benedetti et al.(1998) 7

T

Wearing et al. (2000) &
ol I dFEriar

AT A 1ot A Ve AR
F AT 7 FHX).

mkmL

B Qs el PUBY) HAEHS ATels) vlas
I, B BABYE delelth AAEY SelA, @
Qle] HaAT HAKEE #7919 Jrjgo e Al
Foz qlstol ATlel Hs A ehgrl. £EoieH
Zwol @ele] $a mAEE iR AR 2
UehtoLh, P bl auk mulel ek 2l
gt A S PO As) ATl A ekt Aoz



$25%, B2k, 2006. 5. 31

=01t M70l HEES PHMEM Hlw 41

0x

Helth Tev A SHoA] 2 Ao} Ve A
£ ] % s W1eE 47 gRod, s Ask &
F A= AE FAREE Zo® Yebgth ole w7k
& SHA Sl AR19] HaEA o] nlzehy] wli
o2 gehHEd,

o2k
Kl
Ao
rgk

Andriacchi, T. P. and Alexander, E. J., Studies of human locomotion: past
and future. Journal of Biomechanics, 33, 1217-1224, 2000.

Auvinet, B., Berrut, G., Touzard, C., Moutel, L., Collet, N., Chaleil, D. and
Barrey, E., Reference data for normal subjects obtained with an
accelerometric device. Gait and Posture, 16, 124-134, 2002.

Benedetti, M. G., Catani, ., Leardini, A., Pignotti., E. and Giannini., S.,
Data management in gait analysis for clinical applications. Clinical
Biomechanics, 13(3), 204-215, 1998.

Cho, S. H., Park, J. M. and Kwon, O. Y., Gender differences in three
dimensional gait analysis data from 98 healthy Korean adults. Clinical
Biomechanics, 19, 145-152, 2004.

Da Costa, S. G. and Denucci, S. M., Study of the Brazilian population
normal gait pattern a preliminary work, Gait and Posture, 2(1), 51,
1994.

Davis, R. B., Reflections on clinical gait analysis. Journal of Electromyo-
graphy Kinesiology, 7(4), 251-257, 1997.

Della Croce, U., Cappozzo, A. and Kerrigan, D. C., Pelvis and lower limb
anatomical landmark calibration precision and its propagation to
bone geometry and joint angles. Medical and Biological Engineering
and Computing, 37, 155-161, 1997.

Kadaba, M. P., Ramakrishnan, H. K. and Wootten, M. E., Measurement of
lower extremity kinematic during level walking. Journal of Ortho-
paedic Reasearch, 8, 383-392, 1989.

Korean Agency for Technology and Standards., Korean anthropometric

data of Size Korea. Retrieved January 23, 2005, from http://sizekorea.

ats.go.kr/01_Size Korea /01_SizeKoreaOutline.asp, 2004.

Moisio, K. C., Sumner, D. R., Shott, S. and Hurwitz, D.E., Normalization
of joint moments during gait: a comparison of two techniques.
Journal of Biomechanics, 36, 599-603, 2003.

Pierrynowski, M. R. and Galea, V., Enhancing the ability of gait analyses
to differentiate between groups: scaling gait data to body size. Gait
and Posture, 13, 193-201, 2001.

Saud, A., James, C. W., Alia, A. and Muneera, A., Basic gait parameters: A
comparison of reference data for normal subject 20 to 29 years of

age from Kuwait and Scandinavia. Journal of Rehabilitation Research
and Development, 40(4), 361-366, 2003.

Schutte, L. M., Narayanan, U., Stout, J. L., Selber, P. and Gage, J. R., An
index for quantifying deviations from normal gait. Gait and Posture,
11, 25-31, 2000.

Wearing, S. C., Urry, S. R. and Smeathers, J. E., The effect of visual
targeting on ground reaction force and temporal parameters of gait.
Clinical Biomechanics, 15, 583-591, 2000.

Whittle, W. M., Gait Analysis: an introduction, Third edition, Butterworth-
Heinemann: Edinburgh, 1996.

O A=A} 270 D

< 9 2+ 4= ¢ wansoo80.lim@samsung.com
Fr Iy sty A7 o2y A }\}
A A AR BAEAANGR A7

F2 FAEE Ul AA, Hl, xﬂv\ﬂx}ﬂ

2
i
5
iy
ur
oz
sL
.l
>~
Y
4
o
of
ol
)
i)
=
>
*
oL

i)
ol
o

% husky@Ige.com

shojeta A Fet A4

d Al LGHA MCA RS 74
FL2 BAECE Ul AA|, HCl, AAGE

f
ol
ol

% % 3} < < hschoidr@postech.ac.kr
Georgia Institute of Technology 714152} 1A}
d A AT AR T AT

d
ok AT, &3 AR

FL IAE
« A 17 2 < mkc@postech.ac.kr

Univ. of Michigan AF$3-5-8t=} kAL

dq A 2I3FIANS A GTE 2

F8 WAROR A, AAS, $EEANEAY

= & A 4 < (Date Received) : 2005 11¥ 01
= & 4 4 < (Date Revised) :2006% 04¥ 20
E=EA RS2 Y (Date Accepted) : 200617 049 28



