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JEEHRLTR BT R AR 2% LB Sy BB ) 22 BEAR R IV EN(E - FIRBIE T 28 T = EZE M B b
DU EB R 2HER R = FAVIBER A PGB F 2 2R - &R - BRI HE
HRL IR BT HE EEAR 2L ] Z BRI A FE S KNI - BRI B RR B AR 8% ~ fR S BB S HE MR
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52 o Ghnm ¢ MRV SLIIAY N A BN FELPURAE L - A RER B b EEIUR A ECRAVEE R (T -
BENS - —EEFHRRSESHEAAEIL > MBS F R RS ral SRAER A -

BRSET © SRR E ~ AEIER - RUlgHlleR

BRI RAVRES IR R UHTH - SRR TR T
VEEIN A P T E > FE RO B R A F RRRA SRRy
e (EAaSS A A I EAYEE EEE) - fEAR S OB IRRAER
FlERE - 2N B bR AR R R BT (R T AR 82 T 74
[ ey - (RS E) £ AL E - EEERE
PR ECR ARG - [IiERL Y HE B R D HYE D
A f#EFEERE (Garhammer, 1985) » B2 P (e ks
BUT R RHET RS R E T w2 PRI E - FEHHET
ReRREIRE R R i S b (EARS IS M _EAVEIRE
(Isaka, Okada, & Funato, 1996) » #£E &) & F|FH A%
EEEMEEARIE IS BT EE (B - B
7 [T  2009) » Fe{% DAV T P (2 RE (AR B2 -

TR B3| R B o s S B SR AL - B

TER/IRIT 225t B BIHFR KAV REsE (S RE IHVERET T

PRI FHAR DU SBIEEE S Rsl| SRENE > mT DA% Eh
TERVIHRANL A S 22 BIHT AT RE - EMIR R (BR
PRIEER - 2013) - AISRFSRED F AT I A= BV B (F 22 52
A AITEIEERY B P & k) (Behm, 1995)-
FEIERRIMTIGRIET - ek & (I eRey H BT TE A F

HEEREE RIIE BN SRS ISR RGE TS £
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HIFISRENE - A —TE %R 5 7Y A sE 5 ECA Wi fE DL
HVFISRENFE - 4T Bk EERH (2001) F5HY G
(Hang Snatch) FIEAELHT (Box Snatch) Jz 1 IR [EI#E
SEAT B AR SRETER A2 T e M EHEEEN(F - RN
fe Rt TR IR PR EE (o) T~ S RRBAE AL B » TLEE
HYEEE{E (Duba, Kraemer, & Martin, 2007) - fEs¢s
U RIF FE T RHES Bs 2 RRRAEIAL B - LS
R RRRAER AT B BIME RSN - RS B S TT0E
Bk TR R EE A EAEE o ke
Ry 7B hNEE EAE A i B = E) (Counter-
movement) E{E (Brewer, 2006) -

TR BRI FIE L e - 5 MR AV RlT
3l SR ENF FERZ AU IVERENE - A RE S AR
BRI - AR ~ RGBSR E R [E
HIREAENIE - PUERAYIESL (e st BRAREBlsr 48 1) 28
g MR ETUEA RS RIE A8 B 5 2 R ER AL
ERfaatEse ) _FAEE) - (EEARE I RSN BT EE
HWRERZE - FREEANERREG N B PAE T H )
HET » BEEERkENEEEAERAE - Ay

38



IR RIZE FEESIEY IR 14(2),38-44

KRG E - BECHI LRI MIMER R AR EE
(Enoka, 1979 ; Garhammer, 1985 ; Isaka et al., 1996 ;
Gourgoulis, Aggelousis, Mavromatis, & Garas, 2000 ;
Harbili, 2012) 7t el EE4H IS figg Bl & 7R BT IR I
BCASENTERHE 40 - $2 821 ERRH A (2 A A A
T % 45 FR R BT Rk IR 677 0 Y 5 i DR R AR B T LY
Fos PR BRI TR DR e e T AR A BN 2 - BN
e B RS UZ BN B S AT R T/ SR Y £
FERFREISRIEE - BRI BB SN EN FHIRL
BB EOATTANIE R D - GBS RAC B
TERE BRI BRI ARAAER It E - Hit
AIATE H B R ERETIER ~ By aRER A T
ReEnE Z RS GE R - BIRFAE R AR 4G T2 B B
IR _EAYEE - BREIERER -

T UIRSEEEAER
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PABHA KB e e/ BrI4H 55 14 2 B 7 B Ry b 92 3
% HlSRE B B A3 DA b S i e B ELL 2 - 78
EEAT =8 A N _ERR T i B S AL A =S 5
H—F Nz m e e B Es) - LT RE
SHBIFEERFRIAE ] » PAChiu ~ WangEiCheng (2010)
FifeHAYRBM $58 (Relative barbell-mass index) » B[
1595 B i BLEE) B #S E 2 LLE T (e 8m %
Hor RyE4HH] (RBM > 1.63) ~ f14H 7] (1.63 >RBM
>1.28) FI7z2HMA!0 (1.28 > RBM) 7= ={E&H 1 - A5
8 ELE 6L Ry 4R » 201 Ry 7=4H A1 - AWT5EiE
B R R R i e i E R g A
SUEHEZESEARE - HASWHBEREAER &
FE—o

ZElE G (om)  ME (ko) R (ko) AL (ko) EOHN (o)  RBMMEEK 4
A 170 100.1 153 155 160 1.53 H
B 180 106.2 130 130 130 1.22 3
C 171 95.6 125 125 125 1.31 o
D 176 94.3 135 135 135 1.43 o
E 165 63.2 100 100 100 1.58 H
F 171 86.9 110 110 110 1.27 3
G 175 75.9 100 110 110 1.32 o
H 160 87.2 120 130 130 1.38 o

S8 171.00 88.67 121.62 124.37 125.00

A 6.32 13.80 18.19 17.41 18.70

= ERE

AHTFE AR B 5 ohU LR A 2 A R R MAUAE (i 212
NREE > FNE a8 #EEZ i (SONY, HXR-
NXT7ON, Japan) » i AE (4R 2 S8 00/ » St
FP605E - FIZcini —TEEN(F 2 EEhi@iE - DILEDIEHY
JEEL o 1R Rl G WAL ARV EZD SRR - IEA B BRBH
YaRT - SeA R E AR SR E G h Uy = 2R AR
(R2AR TWIAR  @2AR) -

B2 BEARITINER « BEIEFGIE =
BIfE - ARS8 S TR B EE ARG EEE
SR - BIRRIR - SRR~ EIRENG - REEETTER
BEEG - EIEAABRIE S HES L RERK
Ui (A P O RE G SO ECES - o3l B TH ~ SEifE
FEET - A - GRS - AAREEE - £

GrE AN ~ ZE AR BB ZEAREE Bl ZEGHE
HBNBR A SR - =EEFrIs R E 8 Bk
TE FoflE AT =18 5 WHY R R AR 2 80% - DU 550
LR =T IRy - SRR =
KRS o5 - £ BRI SR 2 813 K45 )
SERRENTE - B REERGRI R 2 B & H CHIRI
HET - 1£1~105) - rEE REIMLY - &
B FAIERES SRR RS 1075 - FHEFT T~ —(EEIF - =
{EEHE S LS B B Ba o o B m v Al — et i
7ot BE—EFARIREL LB R BHEER - /5
i S B T PR EERR Ry B (R A — ORI T 04T -
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FIHKwon 3D 3.1RENE 53 AT &2 sl B 1
W bR AR T REE Y 52 1 B TR BRRRE - H DT
B 77 FURLEY = 22 R R A A 12(EAEEC S PR
ZHE Y E EHIURE (Auto tracking) J7 =AREEC ARG AL
EC AR EAREL AR Im R IR AL HIAER 77 A RS
SR BINR R AR - R A T8 7 S0 RO OB
TR o B RIRF WA i S A T A Y P& 2 ] 1 e A
AR 0 DLE B4R M R (Direct linear
transformation, DLT) HYJ7 AT » AIESEIEN
=S ZE MR AR F A Kwon 3D 3.18hE 77t 2247
Frig{ftAyButterworth 4th-order Law Pass Filter » & 544

HiHETIES - EETER (Cutoff frequency) #%R56Hz -

AEAFTRRT AR EEN SR 28 FIHKwon 3D 3.18h{E 74
Z.4% K Microsoft Office Excel 2013k o3 Firi s it
TatE -

SEORE - FHEHSHEE (2009) ArEFE
PEREN(F o HIRE ST oA (B —) - AIHFE 2Bl
T M R AR R B R AR B2 HERE B B Ao b [ 2 BEfE VBN F 1
12 > FLEMEENENFRERG - CFE (R R ET R iR e e
G AalE] (PB) ~ MEEL RIEEES RS (MF) ~ f88%
FlEf REE S ERE (MH) B8EE (CB) - Frbfse
HYEENZE SRS - TRV - R - BREAETFISEERAY
AEEARY - HARERNT | HEEETAE LA
Hair L /e R RRAE B FHE A 5 RRRRER A 18 Ry e KR
PR B B e NS B 2 AR AT 5 ERRRIER A 1 Ry e/ N
R BB/l e AR A 5 s A 1 R 7 IS A
T T AR R B B K S BRI T R e A

Lo CK PB MF MH CB
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ERIAOR | D722 R HE - SREE (2009) - TE
TR SRR R AT, - FEAE
AP TIERIT] » 1> 23-31
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AW FTEL s E R B B R B 1% - s R SPSS for
Windows 22 ORR&FETHRRS HETT 73T - RFS BB -
FRTEIN - BAEYENE Z HBE A0 N ROE BN R 2 % -
DIt 2 S BBUE AR = o MR IREEA
RS RO - BTN - B E 2
B R BRI DIFEA (Tukey HSD method)
HEITHRRIER - SETEIE K E Fa=05 -
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BRI EE B - AT R BB T B
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ZEERATE - RTEW =B EEA [FIRFERLZ JEiT
T RBRETEBNIETY - (CAE RS =TEEhE 2 TG
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HAEEU NP HoA R TREDF - T AR T R g T B
25 o (EHREREEN T > AR =B FAEPB -
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R —HEEHEE A EIR R SEee A A RRETAE (n=8)

il BEIN HEAN FE FIREERT
AR E
PB 174.96 + 9.85 180.17 £ 8.73 181.16 + 6.87 9.00* 1<2,3
MF 189.91 + 18.37 192.82 + 14.50 195.83 + 13.77 2.00
MH 116.44 + 10.44 120.50 + 10.92 117.54 + 9.340 1.54
CB 84.67 +11.48 82.09 + 14.15 84.57 +14.26 0.57
FRHIET
PB 141.90 + 4.18 141.53 + 8.01 143.60 + 6.88 0.58
MF 147.92 + 18.69 145.23 + 16.26 149.53 + 14.69 0.46
MH 89.55 + 7.28 90.48 +7.19 91.63+7.76 0.44
CB 58.27 +7.72 59.76 + 12.05 62.07 + 10.10 1.75
ER[HER
PB 90.46 + 4.78 88.88 + 4.380 88.79 + 3.87 0.93
MF 101.80 + 9.95 101.13 +10.23 102.65 + 7.33 0.08
MH 77.05+5.45 76.06 + 4.790 78.50 + 6.36 0.96
CB 66.90 + 3.28 69.40 £ 7.020 68.95 + 7.04 131
e
PB 9442 £6.79 98.53+7.12 97.60 £4.41 3.80* 1<2
MF 110.40 £ 6.90 113.50 + 5.87 114.01 £ 4.59 4.40* 1<2,3
MH 75.10 £ 6.80 79.36 £ 5.77 76.67 £5.53 4.49* 1<2
CB 7244 £5.15 71.95 £ 5.66 71.38 £ 4.62 0.27*

et + 1 PIUER ;2 GRS 3 ¢ WG - PB : (REHERAET RIS HERERT 588 © MF © MRS EHES A4S - MH & 17
RENERAFEESE  CB © 4 -
Eifiy 1 deg > *p<.05-

R= - ZFEEHERVERERR T BRGNS (e e A E A B
RIfREA L (n=8)

PR R g5l FE

B~ 5w
AR ST EAR L SRR ENNS - FfEdh T
Hik RO - BRAIERBAED - REILEEEEMERE - BRI

LW pAEs o A ERARAET SRR AT B R - AR A
TIEE I EFREER L EESRESR R ER
HE o REEREE S RS aE
Fel > EREIEEMR PGB R R L - v EE B
PERHET 12088+ 4.47 119.02+6.51 120.12+354 0.54* EH IR T AR MM Bk INEE

AR (degls) (Garhammer, 1985 ; Isaka et al., 1996 ; fS 77 #£5F » 2009 ;
JER:  364.08 + 37.74 322.27 +22.04 296.81 + 15.01 19.4* 1>2>3 Gourgoulis etal., 2000) o @%E%ﬁ%ﬁﬂ%a‘%ﬁm%ﬁ%
ﬁﬁﬁaﬁﬁ 44338 + 46.39 428.81+55.33 401.12 +33.35 4.46* 1,2>3 SHEE - BB 152201 26 A S R S S L

WRRHET  395.34 +36.36 387.28 £ 37.20 392.26 + 72.05 0.13* . L

PHREET  355.71+54.60 341.33 + 28.48 34559+ 41.11 0.45* FRIED) B L BRI R it S AR OR I B
3 e S 2R PO B SR A B 2K AR A 2 T B [l

R (RIEARE (deg)
HERe 11572+ 3.02 117.66+4.24 117.26+3.76 4.78* 1<2>3
HERHET  208.35+5.86 21052+6.84 211.56+7.97 5.04* 1<3>3
WRREET  174.94+294 172.26+6.60 174.81+339 1.08*

ek 0 1 PR 2 JREEAI: 3 BRI - PB © (I

1 JUSRE o W ME - A e _.EE . BIATFISR > (EFFRHCRIG LR (B ~ T

RRETRHE S HERER S G - MF : RS i B RES G - MH i T,

RO S B AR TS 1 CB ¢ 2k - *p < .05 - 2015) - S8Rt ST s R ER K AR R AE FR SR IR AE
po T H S EE AR KR A e AT GHEgA(E
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TRIZE ~ £Eh » 2012) - PUERRHE R M AT RE Mo ta g2 1]
AIECA &% - ARE S S B i B A i 8 Y 2
JRAZ — » MiEsL A /K D K AR i & i
HEREFRNZ — - ESFERAPRELEE) ST
IR R AR RIS EN (E A RE - ABHC 33 = TEE(E
1E THCHIRR ~ BRFIERBRENEN(E - HATEPBI#E BRI
EILERGL T AV AR R B A R R TR - HLBR T e RRER
B{E S idE AR o AT TSR B TR
BF > (EAE S 8 R TR EilR R - R AR B B T e 7
MRS T 7 S HhEV Sy - HEHAYE R T 4ERRRRHY
e H RS SRR MERE BB E RS R 5B I RRRAER
&l (Second Knee Bend) (Enoka, 1979) - #[ZE & A
T RIRRHETES MRV ES R BN REE B TR
BHE NI BRAGTRES - Ko T (EARSHYTE H RS FRET R »
A B AE AT o e A R AR B2 I T I A R T
m]_EAVENAE - A HER R o R EE B AL
I REAEIFRIATES: - RGN B FRIE - 15
PR RS NG - (S EE) SRR TR 2
R R ETIFES B T R R BN LR BA BN (Rl > E2EEHWY
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BRI - T 1 MFlGE B2 I Haie A K
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FE2F > FYMEEI AR oA A RN
S T BRI BR8] 77 B A e e A R A TR
TS A HRRAE 1% - ARRAET SN E BRIV E
HRE - WA E G B S S RES R T
(Isaka et al., 1996 ; Gourgoulis et al., 2000) - FHEFFAHT
B GEIVERRHERRIBY - SEAVEIER
I E S EWEE{E 2 E—FGEEN BN
TEBLHY EE H RS LEIVEREN(F 1S - (RILESN S5 T
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HISERER{% (ENE - ARERHY & ()t & s A & H (d
[ > (FISAEELRE i T E AL E S ) EAVEhRE - IF
B & &S e B ERIES 1R AL - B NIRRT E
P R N AR AYEE ] (Garhammer, 1985 Isaka et al.,
1996) -

MBS DR R A A R R s B AR
BRI ] » BEUES RS s E (K (Harbili
& Alptekin, 2014) o Ak 7% 25 FRLHTZEAE Fsr i A fef e 7
G RN HA R EENE » MR EI A KR
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B RN B INENE - @A HRBMESE R B 4H
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WIHT EEIF 1902 B 1 H o= EL0R 0 B S 1)
# &) (Counter-movement) #j{E (Brewer, 2006) - %
=T EALFA BRI AR B2 H R R i ) 2 15T - R
RS /K B R G BT - B ST T8
I (EF R RER L (] S A2 BREE o HHNEAES
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o8] BT B A J2 P FEE MR B B AR e 2R P EH B b
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BH{ERHES IR > LIRS (952 (Isakaetal., 1996) «
A 5T S B B4 2 Bk 85Ky ~ 94kg Bl 105kg s — i
ol - HRBMIEEOI IR EREE (R4 A - BETTE
8 ~ P RIRVES & - AN EIRYEESL EEH R
(Chiuetal., 2010) - [fE$e HE) RIS ZFIRASENFAY
o2 NI EHREE) SRR ~ BRI
I RS ENEIE U BRI RAHE - BAHE—F
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A a5 E80%IRME (i {F el FRE & - iAW oea
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NERIESS EEN S (Harbili & Alptekin, 2014) - £k
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ABSTRACT

Purpose: The purpose of this study was to compare the kinematic of the snatch, the hang snatch
and the box snatch. Methods: Two digital cameras were used to records joint angle data from 8 male
University weightlifters while they performed the three movements. Former hip joints to push the bar
away from his body after catching the bar overhead as the scope of analysis, used the Kwon 3D
motion analysis system to obtain 3-dimensional trunk and lower limb kinematic parameters. Results:
Regarding the lower limb kinematic, we found that the hip joint of the hang snatch and the box snatch
was significantly greater than the snatch at the hip joints to push the bar away from his body events.
The trunk joint angle data demonstrated trunk joint of the hang snatch was significantly greater than
the snatch at the hip joints to push the bar away from his body , the barbell away from the body and
the barbell reaching its maximum vertical height , events. While trunk joint of the box snatch was
significantly greater than snatch at the the barbell away from the body events. Conclusions: The
lower limb joint angle of the hang snatch and the box snatch were similar to snatch. Only in the trunk
joint angle, the hang snatch and the box snatch has larger trunk backwards situation. The hang snatch
and the box snatch can be used as a course for the snatch technical training.

Keywords: weightlifting, biomechanics, technical training

*Corresponding author: Li-Chun Chang
Address: NO. 16, SECTION 1, SHUANG-SHIH ROAD TAICHUNG, TAIWAN 44
E-mail: lichun99@gmail.com



