VRK 28 ARRE h/MEZEIZ IS 1T D AEREECR - KFDGIRICB T D AT s

% DREREIR LT & BT L IZBh T ERRGHC B9~ 5 s AT 78

e
We
=N

WH9EHE © RBR KR FEFEE 7 R AT R R 2 B K 5 1
WLEMFTEE - RIRRFERFEPLE R RM R R (LHE &
KIRKRZFERFPEE SR ERMAME R T =5



HE

FFEA DS 80 % & 2 D BUE, EAIRIE b 20 FLLEOAETE & fFIZE 28 5 2
DL, BERET CRAROEE B X DRHCKRE RIE L 725, EFEZORFEEZE %
DB, £ EFEETIHRUCEIT S ENEETH Y, ZOEOIZHE TOEROE )
LN OERRARZ KB LTZEECY 27 @b 28 & %42 BIIICR A BET L2 L
WEIEL 72D, ARBETIE, PiBIESHICE W TR LT 10 AOBE (7 v—7"1)
ERRBROD I 5 NOIERRE (7 v—72) (28T D IESH7e D BT ENE : manual
material handling (MMH) DiEWZ2 047 L, e hm A et Lc, 7k - gBd . PAIR
TR RIFERZIT o7, FERITITIME (6kg & 18kg) AV, RICB W THD
EZF D L TEMCBENT 2EEZ A LIz, Wil T AR — N Vv CHRESE
Hi< 7] (VGRF) DORFRIIT — & 2 & LES L (CoP) B AR L7z, Wii X7 >
AR — RITZLM TR HIEON RS T, BACTEIE (DS C b R Z2HBMENG b v,
FER - EE 0 18kg DA TIX, Z/V—7 2 D CoP 1%, E~DIERFREF BT TikFE T
(ZEM) (ThL@E Lz, L L, Z—7 LIREIERFRRE BRIl G 12
CoP 2Mii& L7= (P<0.001), 6kg DRFED FTlE, Z/v—7 2 OKRE /7 OYERFE T CoP
AEED B (P<0.001) (ZZET 5 Z ENBIEIN, Y Iab—ra VBRUOWE
BIFHAIRE R 5, 2 2D 7 L—T i D CoP (L& DiE AR PAFINLE OEWIC R T 2 &
HER E 7=,

1.XC®IZ

FIFAD 80 ik 2 2 D BUE, EAIRIE b 20 LU EOAETE & fEFICE 28 5 2
T, ERBETZT TR AEEDELEBZ DRHIRERMBE 25, EFZROMELE 2
LB, T, EFEETIHRUTMEIT S ENEETH Y, £DOOITS CIIEEORE
KWW I ERT = v 7 OSERAE L T D, oL, EEESCFEHE - muEElc
BWTIE, AZF ETOROEN LT, BIEOAL G MERICITIRE B e R o, KA
B2k L72@fEe ) 27 2@ 28 & F2 RIS A, BIEL T, EHFEET, £LT
B E CTREICE 2T 2 813, T RXTOREEOLEDL L ZATH D,

AW TIE, £/ ZFFH _EIF 2E)/E : manual material handlingMMMH) (Z{EH L, X7
Z v L IR & OEWEDEWZ 04T L, BUE L 72 I3FRIC I 1T 2 B TREE MR U 2
7 R TE D REME AT LSz HiR LT,



B 72 BN P OV A, R 72 & BT 5 DI, Wi Bl T, FExt
M7t EITEME ((KZ2 O TR ZE S 72 ) IZ81F 5 BAF72 MMH 21795 2 &
MEETHDH[1]~[5]. MMH & EHEDEME 13 L O AW & DM OBIMRIZIZZ S O
ﬁ%ﬁ%é[ﬂ~ﬂ%)é%l\ﬁﬁﬁifﬁ® SEAIE O B BEE DS RIR STV DA
b HH[111~[15], F7o, HFEEEOBEHEE & HRRIS & OBERZ T L TV 2Dk
H b D[16]~[20], FERFREF D LT OREHED EHE /136 L O AW DB % el D
FE Y 7%, EEFA~OAHENEDS HNKREL RS TNENE VI RETH 5, BIfEIC
B DMREOAERE, EEIFET L, HER (EMG) OSHRERICESWT, I
SRR BT IS e 0 RE R IIBMEMEIAER T2 & ORENR & 5, MO AN FAF
T CIERIFREE BT OB Wl Bl T < BABRE & Bl R B2 FE VRS O [#1IZ MMH
IZIEVWDR S D00 E 9 ORGET, & DITEWD & D56 IZRRE O MMH F#EIZ L > TA
TN IS0 E D DOBRFHIEETH 5,

Left vGRF Right vGRF

(a) Workplace inside a container. (b) Left asymmetric lifting.

FIGURE 1. (a) Logistics workplace and (b) relationship between CoM,
CoP, and vGRF during asymmetric lifting.
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FIGURE 2. Schematic of experimental environment used to measure
VvGRFs between two feet and calculate CoP position during asymmetric
lifting.
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FIGURE 3. Pictorial representation of different phases of experimental
procedure during asymmetric lifting.
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FIGURE 5. Results of CoP trajectories obtained from measured vGRFs
under 18 kg load.
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FIGURE 6. Results of average CoP positions during left asymmetric lifting
for all subjects under 18 kg load.
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FIGURE 7. Results of average CoP positions during left asymmetric lifting
for all unskilled novices under 6 and 18 kg loads.
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lifting through modification of hip position.
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