Journal of the Ergonomics Society of Korea
Vol. 26, No.1 pp.71-77, February 2007 71

A S Abmel 7|23 AE ZF A"
Aol #3 AT

SR AP T ATAHFHAF

A Study on Verification of Shoe Last Grading System
Based on Foot Measuring Data
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ABSTRACT

Shoe's size and shape are determined by the last that takes shape of foot because last is the mold of shoe in development
and manufacturing process. Then adaptation between foot and shoe is dependent on the last. In mass shoe production,
model size is developed in the first place, other sized lasts are made through the grading process based on model size. The
most important factor in grading system is grading deviation that must be same amount induced from foot measuring
database. At present, most of the last manufacturing companies in korea using 260mm as a standard foot model size. When
length grading deviation is 5mm, the ball girth grading deviation is 3.7mm and the ball width grading deviation is 1.2mm. |
verified existing grading system by comparing grading results with foot measuring data. Also, | proposed reasonable
grading deviation and application method of grading system. From the analysis of foot measuring database, reasonable
grading deviations are 1.22mm in ball width and 0.84mm in ankle height in case of length grading deviation is 5mm. |
confirmed that the current grading system is very accurate. When we grade last from 230mm to 290mm by current grading
system based on model size 260mm, there is grading error over 1mm in the front outside area of foot. This error level of
1mm is no problem in normal walking shoe's last, but it induces adaptation problems in sports and special purposed shoe's
last. Therefore using of three standard model size is recommended in grading men's last for reducing grading deviation error
under the level of 1mm. It is specifically described as 235mm in 225~245mm, 260mm in 250~270mm, 285mm in 275~
295mm. According to the above recommended grading system, it is enough to measure only three foot sizes in case of foot
measuring project for men's last development.
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WHEE7E o] 851 Stk Y523 nSmA 3TN = X5
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mm, EEHHA 3.7mm, EYB|HA} 1.2mmE A&t
ltt(Jan Pivecka, Siegfried Laure, 1995). Aok ®

BE58/4do]=0.75, Eun]/ddo]=0.259] H]%é 283t
I Qlek olgA HAE Agsto] Al XgE Ak
AEE AFEE A 2 AR 7] O]'ti.”—i 7] &

7} Juh} A=Al t)at 7o) Fesi,

22 =4 2AIS 2 SAHEM

221 F2 A= &l9| HH

stulellA] thee] QAN A1 Ajgde] ol i
S AT 9% ARRH] REAGoN M 5 4L
el Aol Aol i BERAE a0 89 o
ATHEWA &, 1985; &2, 1986; HA#, 1986; ©]9<,
2000; 775, 2004). Eﬁﬂt 1980 o] % Z2o]e] A
Zo] 71 4 At Bol AR om el Aol Bt
o1 AR el Birgel AR ot GuelEe} W
£ A e A9 BAT FFhE ARCihE SEiE



26 %, 8 15%, 2007.2.28

2AH= =0l OIxet dlE SE AIAES S0 2

]

A3 73

27} wekA) ehgkeb QA Afol= 8 AF YA g
PR A o) 5k HH HolA) kel A gt
28l o8] frish] whzeltk. 20041e] £H

s =4 il
155578 AT dolel thgh nl&o] 20d A
o vasiA Wshh Qs B ik (34d=, 2004).

A= 20t k] wAtel] =stkE o] gle]
A =Hle dez 3 A5 dae o83 97 e

HAL) AZF A F 1985 0] A WAl A
7k e A % ATen] Ak gEle} BAo] 79
o ¥ dTellA Argaigith 2WAle] Aw T AQEA
e Aks whe AdEste] ARgatglth. 2 2AF B
A, TREA, HAR FEete] Fe s
+ S AR A sslen, b
A¥ 2F° H: mEAVE 60 o2 H
AgtH oz e A57t HA Sl

@ o] (Foot length)

@ AEA ~ AIFHTR 379
® A ~ A5FHETL £

@ E=7) (Ball girth)
® E49n] (Foot width)

® A H]

@ FwA ~ WEpAR e P A

HAEA ~ w55 e EA

@ ¥EEo]

ksl

@ HEEo]

@ A7 =0
222 =2 AFH2| zxES|

AZ EE A vt Qe F99E a3 20 YERSITh
ko] FH i Abolla AAE S ZQIE (Heel point, pternion)
= e, g 940,0,001H. 7 &% wolet
o] E45 A B 3, ARABE ol7) Ha gl
A (84ol, 0, 0) Z YeRfo Xt HCe XHEahS FEA|

oM AMFFHZF7HA 2 AlQl SEdol7t ¥aL Y3
= WSEUnlZt du A or=Sedo], use
H], 0) 2 Yehfioldh vp7A 2 ADe X mghe
HANA ABTFHETF7A L] ARl 5Edol7E Har Y
HEPS 57t g Ao r=(95e40], -9
SEuH], 002 Yehd vk HESH AFe] X3haag> 2
019l 20%gkell sz WA |nldol7t ¥a, HES} 3
Fol yapsghe] Apol7p dmxjuulel sigdeh. HES] %
Fg2 (AR, WEA|n|/2, 0), AR gt
(A o], — g |n]/2, 0) 02 ey zith 2]
SHEolr HGO XFEghS: wmdo], Zaug Uek
o]7} Ho] #HEFow (Tl 0, TExeD 7t Ik HH
o XFEghS whedol, Zamghe BsEolrt Hol Handt
SR (sl 0, WexeD7t drk v R 19| X

Lo

»<

H1EFFFHE], WEHEUH)
o

(HSEFSFAel, A&FSHH|)

L N

I(g=a], ws=0l)
H(ZSHz2l, Z¢S=00D)

GgEal, Ye=0l)

» X




I
N

74

PNEING R

4B
g

WEZo)7h ¥l Z

o], 0, TH3E

AHGEE HEA oA E7}A 9] 74?4 21
gk W7} ok Ao w (1
o) 2 uEhfio] Xtk

= 0lo|(B) % SHM
S7101(D,), WEUI(H,),
S el A4 742t Faisich

C,=0.7221x B, +2.7836 M
D, =0.5932x B, +14.1396 2
H, =0.2899 x B, +86.3948 3)
I, =0.4086x B, +4.1679 )

2 (D~ )5 2By oll thet rl&2]o® xf2m

C, /B, =0.7221+2.7836/B, (5)
D, /B, =0.5932 +14.1396/B, (6)
H, /B, =0.2899 + 86.3948/B, @)
I, /B, =0.4086 +4.1679/B, ®)

Y W S ko) U o i wol(B,) 9 B
(CD, )& HHWMFRE slaL HuAUM(EF, )& FT5HF
2 o] 3714% ekt

EF, =0.6152xCD, +5.4506 )

©1714 CD, =0.2433x B, +40.2916 (10)

4 (9% Buul(Cp, el HE BlEHow nAxw

EF,/CD, =0.6152+5.4506/CD, (1D

3. AISEel 75 UE =74
Z._?}T ul—r‘%‘t é_ HLQ l;_o] H]-agtvo_i% HL7E] ]( )g], HLE'_b:

:i ](Hz)'é‘

G, =0.4336x |, +2.0721 (12)
H, =0.7854x I, +3.7532 (13)
©]7]4] 1, =0.1686 x B, +38.3189 (14)

21 (12) (13) & E=0)(1,) ol thek vlg2lox 1 Ad2»H

G,/l, =0.4336 x +2.0721/1, (15)
H,/1, =0.7854x +3.7532/1, (16)
3.1.4. 3|Ale| HE
F71AAA ol Fos B2 Aso] A7]sh g W)
b o]A& dErEe} stk w5 A7|9k A FiEE
b

L BAE J)sehs SRMEZAS tgy) go] %3
t}(Huxley, J.S. & G. Teissier, 1936).

=y
=
K
il

Y =ax” an

AZIA Y& A FiEs 1) vlE, Xe 79 371, av
2 = (scaling factor), b= L2 HEZ Abgo|t}

% 3of] el 3] Ado]HA} 5mm, WHIEA}F 1.2mm
£ A& A=A g 495 JEhigled A2 x1do)
BRI O R v = FEjA wigt AetA 2Ashks As &
At} kA d=0] A9 Fedl Mg s 54
AE 78 ARl 914 Wshs dgeHA] Stk 1A
Atolz Wigl7} o] AkeA ShEy dX|gichd, o] Mg}

mE JlN'

=2 1o

is) WS GEE 7ke] AN HES WakA g Aol
o e AA QA AN RN fuE 8746 s

o] A7 mlassiAl wh AL

J8 3. T o MeX gES HEE Za

Qo] AAL
1991~1992We) ASE 18A°A 2941714]2] 2

i
e
S



%264, #1158, 2007. 2. 28

LHE US0| J|=8 A2 EF AIARC B0 &8 ¢ 75

AN SIgfe, OIS B} 220-260mm] B
o gl Ao vERkom Wolsl A Al ula) )

ol7F & *P o] iAo ® Wo] F2 FElE Koli Utk
(o]tA, 2003). =179} AAE FR S &2 ST
ol met vkl yepdt) 7 g 7k dAlE A7) 9
ol logs F3 v A ow FAsIth

log(Y) =a+bxlog(X) (18)

X& 2o, Y& 543, be ¢RHET Aolth o
A7t 1ol o) 7) jistol e A9 7F WskA] ok
ZAg-ola, AFrt 1t wvtold whzolrt Z uwf Ao
A Hs e drAE Ao, Al 1 o)4deld

0]
o7k A wj iAo s A7 He 4 drvED 4
foltt. o] ko] Fud drvEY ATt A9 1€
LEho] o] W] Arinlge] ol A7)l uet
WskA] oF= o' yepdt) s yn, e, g0l 2
dEmEL] A7 B Zobd, wdolrh A= A
o= WURZE Fa g sovh F o7 W AloR

e,

2 AT Ay

Eun|g} dzo] BAA (10) 2 LEzo) 9 wo] A4
(14) 8] 9 29 o] EA)7F |} Fo] Fmer] g=
HEZ A7t 1 By 25 22 vAg - d2HED F
A7y EARHE YeRFIL gtk & 4#9] Aas) gt O
2L} Zo] wiako] ol (1)~ 4) % Ak — o7
HEZ7} A8 ZAo® YeRETh 4 (D), (2), (D)9 &
=2l YSado], Y5E4o], wEdol= yulg) Fo] 3
A =GR E7E dolFA W B3] Aol tislA
+ 2o Ao} v B We xjolr} Qe Alw
ERgth 2] 24 F G5 e F vlo] Solgt v &3

& dehll= 212 AEAlelre olslsty] ofefe F-iolth

Teit o] WAl FF ThE WS ARele) vliE Sajol
A% BeAol glek WEolel s oled At el
A o5 % the el thek 37M AEE Fe B S A

AR el o] W F ol AAE deEe
A7 1 Bek A gk 7PE Zeltt,

e WSt AAlZE WERe), 9158o), 8
22019 A9 FAR dzvEe] A4S AT 24
SFE Wl ASATI AFAAS el 9
A B AnRE B A4 ) ol

e 59 Auo 58 18 Fol Wdolt 2 Hu
o] Ae AT thESA Fehs Zolth & wEAe]

slfe] B e ] s

o o] Qo] Wgow o

=

l

)
£°]
LN

B A2 ghs 7HE A o® sto] A7E Ayl 1
gt 5ol o] A9 AFe it s Fo® fusto]
WA A Al9] a3k

a9 4o By grvE At 1d A

o

o 1 Buk 22 7397F B typeell stk

§ Ao, Ynl, o] B B type] 54 vehdviu
5= 9lth B type] A9-E 7k Apo]= M7 FEE 7he] AF
F=7 ]'H]'JH = 0]"4’4 Atol=E 7]%0i alo] S=shd
1.

., Odiﬂ‘?—i 1% 1 o &= @JV] /\POH Aol gk

3
2% W F o)F nigoR MAR BE WAL A

Hx

OB 4. Y2 EL| A4 Haleb 3|74 Hate] 2

3.1.5 HAHF x|t Lo TE Xeele| Hjw

7,4_01 HEXSH)
lof| QIAE 230~290mmell tial] 21 (5)~(8)& 2&
oF %}:E vehlSltE 2 (5) 9k (8) 9 ¥ 29 &2 R

(o)) ol B3] B2} AR o8 2] wlio] FHel 7t
o w2 Qo) ululsheh, 5 wolel e o) 4
L 7} el el A 49 0] &

(

UH] 8 spo] WY, Z5%)
211D, (15), (16)9 ¥ 294 & 25 FR(EUH],
o)l His) £A7F drid e 27 o
grell A= g&o] mvlsith & Y5 U] &
W] ool thek S AdhA el A7 2o
7F "atr]ete 7o) dAT fA e At A
o 1 EE ynlgl o] o] AgHel g 549




76 Shol== KEAEISE

RIS Aol ol 294 el ABEAE A4 Skl 0840l AL deb 1E BE A2 4

gl WS Anel BEY Aol T Aok Gk Sha Y BUNIAR Lommrk 493 FHE FHE &
% 9k,

B 1. 20| Wek AZSEel wo| Mg Hs}
B, C/B, D,/B, H,/B I/B,
230 07342  0.6547  0.6655  0.4267
235 07339  0.6534 06575  0.4263
240 07337  0.6521  0.6499  0.4260
245 07335  0.6509  0.6425  0.4256
250 07332 0.6498 06355  0.4253
255 07330  0.6487  0.6287  0.4249
260 07328  0.6476  0.6222  0.4246
265 07326  0.6466 06159  0.4243
270 07324  0.6456  0.6099  0.4240
275 07322 0.6446 06041  0.4238
280 07320  0.6437 05985  0.4235
285 07319  0.6428 05930  0.4232
290 07317  0.6420 05878  0.4230
H7 07329 06481 06252  0.4248
Mel= 3.61 2.97 1.45 2.04
HAF(mm)
B 2. |, =0| LT AZFe wao| MijH|g
B, CD, EF,/CD, I, H,/l, G,/I,
235 975 06711 779 08336 0.4602
240 987 06704 788 0.8330 0.4599
245 999 06698 796 08325 0.4596
250 1011 06691 805 0.8320 0.4594
255 1023 06685 813 08316 0.4591
265 1048 06672 830 0.8306 0.4586
270 1060  0.6666 838 08302 0.4583
275 107.2 06660 847 0.8297 0.4581
280 1084 06655 855 0.8293 0.4578
285  109.6  0.6649 864 0.8289 0.4576
37 0.6680 0.8312  0.4589
A= 0 0.75 084 066 037
HA=F(mm) —== —
A5 A(10), E 1, E 20 o}

QUAPEY] Afo]=
Ehek 27 ol

Z7F 5mmY w, E4H] 1.22mm, Ly

o] 260mm= 71522 230mmet 290mmE =3
WSk 2 SRS 235 % 3o YERQITh
SHE 9)&EH-2] AISHA A5THET D) 2 Al2eE
227F 1mm oy #ASHATE. W Al

7] §3l- = 230~260mm, 260~300mm Z+

/\} ]Oﬂ | st o AAste] dEate ol

QlTth = 225~245mm ARelE= 235mm, 250~270mm AFe]

© 260mm, 275~295mm Aloli= 285mmE Vet ®

ARESHA Hnk T3P R AES e $Ist A AS

2 dergate] A9 235, 260, 285mmell T3 E Wnks

AZsHA =& Aol

Lo
0
T

T
o
@
0 ~—
A
o
\_c;

S
O
\I—‘

E 3.260mmE J|ES2 &S F? EY 2% (mm)
C D E F

230 0.44 1.64 0.11 0.11 0.92 0.44
290 0.30 1.66 0.20 0.20 1.02 0.44

NEEUERE BEAAL AL Ao A4 AL A
g3t e AXsHEA sk HYS ol @A) o

A del gt Gl gEAs9e gede dFe
k. oh&dl WA AN A
& gEuAsl A8 A A

gEUE
A

119

te 7} 24 Az Asior s}ua ol %} up s

Hr 8
_>|,1_|‘
(e hu

2

1

o
MN'

__,

¥Q ¥ nT g%

°| 260mm$ 71502 230~290mm Ale] <]

= o ] MR 9|52 ASHR] A5F
(D)Q} 7*1]2%%%-‘?(@ 8¢ 227F 1lmm ©)d
sttt AUk GAES A&el] fleiA = 225~245
mm AFe]i= 235mm, 250~270mm Akeli= 260mm, 275~
295mm Afol= 285mmE 7|EEUHE AREShE ol

AEh 2882 s Jidstr] fst QA

A A= 235, 260, 285mmell e wit
W & Flolth

N >
w2 L orle i
32 A o W
i)
(e
9‘;
O

Al

oz

N o
Sboro Ay

A=
1S
=

=
-

8



%264, #1158, 2007. 2. 28

2AHE U0 Iz M= SE AIABO 250 28 A4

1985l AAEE st=91e] WAIS AR E o]g3te] <F
100d AFE ALEEo] & AlF dE A

2
FEIES 72 Aol A %‘94 Al wstel Ae] A
[e]

AaeE 1) ehuee) A7k wsk) Sk el
@9lo) AF Ao Trlw 481 5 912 Zolth e
A2 WAS A S E ATE Folo] Fg

A, C’Jiﬂ(%} AZ 2 $%3kJogging Shoe)e] 3}FAA7EA
‘L‘FELH ﬂj%l%“‘ﬂ ! "l*%‘% fi}/ﬂ E}, 1985.

IR %ﬁzi, oty } J8}3], 1986.

2l AeEe] £ #A3 BAA 1, aydiE
Al

X

AR SANNG)

NSRA, Professional shoe fitting, National Shoe Retailer Association, 1993.

Huxley, J. S. & G., Teissier, Terminology of relative growth, Nature, 1936.
Frd, dRdEe] $AS 53 Jad A4 Aol pE &

rer &

A Q1T Boefstin hstel MASHEE, 1003
A, A% AR, (F)F A 014, 195,

Jan pivecka & Siegfried Laure, The shoe last, Jan Pivecka Foundation,

1995.
SAST, Lasts and Fitting SATRA, 1996.

old%, AFAAE g a=ele] ¥ A5 vlojE], 2R 7]

=3¢, 2000.
ofehA, W dlolelo] |z AF aeo]g 4|25

Q=1

O A=A 271

1} 3 4= % phsioc@gdsu.dongseo.ac.kr

KAIST 711333 b
q A BAUSE SEAETHE A AT

Aok A G, CADICAE, AAZE- AFHEA

AL

i
M

& 4 4 o (Date Received) : 200613 12 19¢
< 4 o (Date Revised) :2007'd 01¥ 29
=EAAEQY (Date Accepted) : 20071 02€ 08

(i
M



	발계측 자료에 기초한 신골 할출 시스템의 검증에 관한 연구
	ABSTRACT
	1. 서론
	2. 연구 방법
	3. 연구 결과 및 검토
	4. 결론
	참고 문헌
	저자 소개


