WA Ao 13d =4 o AlE
A ZEZA 2~ Tt
Wonsup Lee!, Seikwon Park?, Daehan Jung?, Eunjin Jeon®, Hee-Eun Kim?3, Jangwoon Park?,

Seunghoon Lee!and Heecheon You?!

!Dept. of Industrial & Management Engineering, POSTECH, Pohang, Korea
2Dept. of Systems Engineering, Korea Air Force Academy, Choongbuk, Korea
3Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

ABSTRACT
Objective: ¥ A9 54

O]E} Background: A&
A3 Zdo] HA A

b2 dido R g ke 24 o AlEe] A 741 ZRANAE N A
o. , o A 2 A HEE Qe B s o] ASH Ho $te
steh, 53], 13d Zde 19z 4o S A o}’\]?l AP 7EA] o] 2 A
Aoz uyd =4 dis 98 Al el el 1y S @ AE] QA
a1 Z3}F AEe] A A AR N vhHol ok A= v Sk Aot} Method: ¥ Aol =
# e 34 ol AF(Hip protector) o] IXFFEA AA ZeA RS 918 3wl
Fastaz sty A, adE T o AEe kA S B4, 13bd 2- o
A7 Z2A 2 gt s Rte 2 udd B AE] A7HEEHA ﬂ7}§"— B3 HF dAULE
tl. Conclusion: ¥ Aol A sidkyl mdbd F4 ot AFe] A T2AMAE Yo s Qe uvd
Aol A F83 Hgo] Mty £ Ao X2 ] ~5 ﬂ&o}‘ﬂ H‘jL
Yo s Qg &8s oysta omu|E gk 71914, 2
Ao add T oY Al AA ZEAAE TS 1:}%1:%5} i
A5 AN L ARS| o] whfsk o mn] FEhS 7HAA7) A aw Rkl

ll rlo
10 ky

ol i‘o"
ikl
ol

! _4

o

Oft
N

% ¢

1

2 T ofm
) oy
moi

;i ox o
o
fU

Oft

¢

rﬂ

Hlorfe ot 2 f1 o ot 2 Mo rlr W
flo o my N [o oo 1
n{u
il

Keywords: Hip protector, 3D scan data, User-centered design, Optimal design

1. Introduction 2008). 1¥d =4 Aol A= 1d o] Agela A
Sto] 712k ARE ol

of 3t JHQIA 9 =74 olmm] A
NFAEL F2, 25 g 4 A At ) ud, ok webd oAl A Y 54 2 A 5S4
A, AN T B 5ol ask Hol vow o aEd uwkd 24 o B BE AlE O A9 e
g aybd =do] wAEly] Hrk wEe AzE 3B/EE e ="
n#A n3d 24 $AF s X 5ef Al Azt 71E 13d FE o AlF(hip protector)E-2 foam pad
1809] 9e)7) 2083 QJriAZE 9|, 2007). do 654 BEIS plastic shield FEN7F =], th-E 7kl =4 Al
ol mEAFe] 2007} WS AAsIG o o] F 3%y} wol7l wWhrel aEAkEe] golskAl Feiste] ARl ©f
B Fo YAst Aoz epdtlE e, 1997). $-8 U} ]2 A7go]t}. Hip protector A5 o2 Qlsh o]
7 wEa nyd ZH SARe ud Zrksls 3490, a3d F9 248 AarFlew awd S48 dust
9 4% A= 20054 1500871904 20004 2361571 - 71578 Al Hip protectore] $37:= Figure 13} 0]

o= 16W] 27K, o % 2000 604] o e pze o A dielundenwear) Feiddl Bo FAS 719
L 17479074 0. HIHTHEAR, 2009), A Zrp o = wrroke foam pad FEeh <] l(outdoor-wear) il
=A0 A

35 Avke 2050de] 9Y kB vy Al @ oo SIS plasic silds: i Gk i
Awch 5u) o4 ZA1E Ao o=aki 3ItHCompston, (Kannus et al., 2000). 2 A&l A foam pad 3 E}7} plastic



shield e B} g&4oz S48 7ary]|E ez v
EFSLCHDerler et al., 2005). 7155 hip protector A|3EE-2> -
el AFozA, FollM= AR 71HA(dl: foam padd =
$80 ~ $100, plastic shield® = $135 ~ $145)°] H|3l| 2u] F=
HI A = 31 glo] aEAEe] HA FYste] AHE-EHA|
Xate Aow d#A ok

(a) Foam pad type (b) Plastic shield type
Figure 1. Types of hip protector products: Safehip
(Tytex, Slovakia)
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protector®] A% Q1 A& F83}7] Wil hip protectorS]
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7FsAE EA%) Joo et al. (2013)S Lutel 50078 Ak
o= A7|FW PHMRNE S 1 F9E B
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2. Method

AFgAo] gl mEal 28ty uvkd FE o AlE
o] QIzbysty AMA TaAx RS 98 WA, hip

protector A 7]HEA|2l(<: 3D scan data 71WF LA} QA
P E X B, a3d Y AAYGEH 24, hip
protector A3 % A]% ZA} hip protector A7 2 ZFEEA
A, AR} needs 24D 53 EA4, hip protectorS $)
3k 49k A ZEAZ(SL: hip protector 7Hd Al S2: hip
protector pattern A3 7]; S3: 7 #el& 53k 287t 4 v E
A 3 S4: hip protector B 7} simulator A|1ZHE- 7S},
w9k o 2 hip protector2] 3 7Hl: simulation 37}, physical
B7Y, AT 7S W7E 2E AHA A7) IRk Eh
AR 7D 2 FHE AAIRE & U - Sck(Figure 2).
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Figure 2. Research process for hip protector
development
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Figure 3. 2004 Size Korea 3D scan data 4
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Hawk Digital Camera

(b) Hawk motion capture system (Motion Analysis,
USA)

Figure 5. 3D scanner and motion capture system
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