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ABSTRACT

The kinematic and kinetic analysis of lower extremities for male sports aerobic

athletes during depth jumps - a case study

Kim, Yoon-Ji*(Konkuk University)

Y. J. KIM. The kinematic and kinetic analysis of lower extremities for male sports athletes
during depth jumps - a case study. Journal of Sport Biomechanics, Vol. 15, No. 1, pp. 259-274,
2005. The purpose of this study was to compare the kinematic and kinetic parameters of lower
extremity joints between novice and experienced sports aerobic dancers during two heights of
depth jumps. Four male dancers were participated in this study and they performed 40cm and 60
cm height depth jump three times, respectively. Four ProReflex MCU cameras (100frame/sec) and
a Kistler force plate (1000Hz) were used for data collection. The results indicated that the
duration of contact phase of experienced group was shorter than that of novice group regardless
of jump height. For minimum angle of hip, knee, and ankle joints, the novice group had
tendency to decrease the angle but the experienced group had increased the joint angle with

jump height. There was no difference of total ground reaction force between the groups but the
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reaction force had tendency to increase with jump height.  Thus, this study implied - that
repetition of jump and landing may induce joint related injury and further study such as. EMG
analysis of lower extremity can be needed to verify the relationship between injury and ground

reaction force.

KEYWORDS: DROP JUMP, VERTICAL JUMP, MAXIMUM IMPULSE, SPORTS INJURY.
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262 4 2 X
1 DEXe AHH EX
. Ay Az AF 5744
Subject (yrs) (cm) (kg) (months)
a1 20 170 62 20
Hl s 7
a-2 20 1805 62.6 y2)
b1 23 175.6 682 64
o
b-2 24 1709 629 62
¥ 21.75+1.8 1742542 63.93+25 42+18.0
Values are M+SD
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Ho

Eg duto] FAlo] Ade] FEHHAE W AU A8E FH37IA Kistler Abe] Awnt
g Z%7)(Type 9286AA)Z o] 43141 oW ¢ sampling rate: 1000HzE AA&AT. AWy &
AN2E8E J& nAd A3E ZZ7)|(1785A1008 53] ZE o] A/D Board(PCI-DAS 6402/16)%
AX o2 235 fAd A3 uHFAL Fdee AEwy £37] e $2< Qualisys

£ AHg3IAt). Depth Jumpg 37) 18 Boxe AW 7|9 WA e F3

RGP $EHE AX B WIZ AW AYAY AU FRo] o] FOALS 4 W

39 JPA} 40cn, 60cn oM 247 A WY J2E AAdte FF £ T FLS
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(1) 2#A7Z}6 Hip) : F53 diE7t o]F€ 4%
(2) 876 Knee) : ‘395]54 g7} o)Fe 4%
(B) HEZHB ankle) : 3}E S} ¢ B o]FE 4k
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Depth Jump 3o @2 FHod 4 IHY A2 QAZHS < 229} 2t} <E 2>of Yehd HA
AQA7HE BY 220} 2F QHE A7teZ uEdZd £EF BT O0emBth 60enzolol A Azt

7 m2A Jegt 23E 98 gold wE FEge] #A WEY ol Asdth 40cm
EolY HA F7loA vlEd o] 046%0)n LHR S 03022 £HTY HAAZo] o 014 A
= w2A Jehda glen 60mel goldME wh AR slgddte] 0d6xoln) £dTo) 031%
2 Jeht a7 ZA Aol mas vehhtth o]e Zeto] L EY Depth Jumpd = 28
A7k, 53] JAFH(touch down)9] A&Azto] golo} 3tn 2L Hd & A& A3 A%
AR #5577 F 7P 28 DA ol Cavagna, 1977, &4 9 9, 2002). .
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# 2 =ol¥so mE (st - X[ - &HA|) 22412 (29 seo)

¥l 73t H&AF 54z

3} 0425£0.105 0476+0.03

40cm A A 0.454+0.045 0.298+0.11

23 0.884:0.115 1.014:0.01

AA 2L 1.763+0.05 1.788+0.17

st 0.688+0.448 0.600£0.16

60cm A 0.464.+0.065 0.314+0.12

2 0.810+0.072 0.931+0.03

AR LA 1.96240.28 1.84520.19

Values are M+SD
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2 olF0] 7153 eE v 2 HEAE 7HAT glon AEW A 7 & A9y 25 E9
€ W2 0~140°7HRg . di(AeA, 1074, 299, 2534, AT, 470, AES, A&, 2003).
A 2#HY SHYo] FolHsle] mE Depth Jumpr] doj2y)x A5EL zh #28 nady
& <& 33 Zt} Fol wigld Wi P 13E A4xE BY, $A4 eventld HA FHAM F
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& Zg o]FE Folth B&ATY en FolAM e1S B 9782 1H AEe FFo] AH
60cmell M= NI°Z 7 & 258 RBolT itk
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F 3 =0[wisiol wE FHE(eventl, 22 DA 2T (SH2l: deg)
*0] F7t I =HT
el 97.76+2.81 120.62+16.06
40cm
e-2 137.64+24.98 130.84+9.3
e-1 90.13+2.79 115.92+19.54
60cm
e-2 129.755+11. 135.75+17.24

Values are M2SD

dMe 53¢ ¢ 9 £ o 3A HAol o
7] el AEd ARoN 2Y 92 A
29 A% Ask AA Ao 2Bl Bo| 2
o] A4 Hol & Aoz HAgHTh

@ Edolde dot & Aol ®3 olojzla 7]
5 SARINE F& H5E 0 |

S ZAE Belo} @ Zolth o} 2T W M
2 JojAl Ae o] 2 Aalol A U9 F3

FEX ATS ALy WA 71 2 F Add(dEzd ) Alold AAstd 2 P RHE
T Y 5FE FAREE 2ok 58 uA7] 418 X g AX #9 A 37 F5d 13
2 Y2 vAL 3%7) gEo] Fodo] 7P WMsHA Ashs #Ao7IE Stk o2E TSRS

]
dojzuls A4g 7h #7HE Ak vuE <E o7 2t
T34 H5d7Y el Hus) RE HA A Hd 4S5 olFE AF
2 et e2dA T uisgFo] 896°2 £ 1154° Y §
& 2 AZS T o) #HAY ukzt4-E(joint reaction force)o] FHL Bo] Q7= &
A of AR T3 FFo] W 2T A] NAEH L AT 2-3uo] 2gTin i AT 227
g} datol A FEFFo] Ao oF 60°0 Dete 7] Al AT 33uetn SAhAA 9,

E 4 =0|H3iof w2 72HH(event, 20 FEME AUz (ch2l:deq)
F0j RS B &-T SdF
el 81.74+0.58 108.38+8.06
40cm
e-2 88.96+16.28 9237113
e-1 79444112 107.75+4.36
60cm
e-2 §9.59+14.98 115.37+18.61

Values are M+SD
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2003). 2H22 Hl%AAY HE A 7
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Folddld w2 PEHAY AxE B AAHo v #H A5 FFE Hol Jouy
H&HZY e19 A 40cm Eo)& 508°01x t0cmollME 529°F wlAE 718 HET $HFEY el

A 40cm %ol 539°0|3 60cmollME T36°E UEh) Folol W2 WE gEze] Zrbsgth ®
@ ANHOR e2e] TR ol THHT WE BAe] wud Fohse AFE Heln Utk
NHF Ane Ge ol Wn UE B2 BA 4wt FAHOE 798 FoIF Holn YA
the ol$0(199)9 AT Fstsh WX sk

RE #He) Hazds BEn WS FHHOZ AHNYS o Fol Wil BE WeAre ¥
B7450) Zolst AT Hola Y3 29 W, VT L Fol7h 37 BHE BAAB) 3718
£ ¥4 Wn ok ole 2Fx odolzua A5 AN £24E, Hxg AAY o) ¥
5% BARES A AW AAY YA ANE FAsE 42 gRole ARHT:

E 5 =0|tigl w2 FZHH(event!, 22 wEA 2t (EH2l:deg)
Fo| 77t vl&EF e
el 50.76x3.19 53.94+417
40cm
e2 67.02+7.55 64.53+2.48
e-1 529541237 73.58+9.15
60cm
e2 69.55+13.63 72834393

Values are M+SD
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4) 3 34 Y £ Y &=

E 6 xolHistol e Ao 43 Y 22t #Eo 24T

2 (ct2l:deg/sec)
¥9| Rl 51 52 53 S4
@A 14216 279.61 -143.084 -191.9%
40cm 25 2752 31441 130.649 5416
e 49.84 482.46 -32.33 -1128.88
kR -394.88 -57.09 74.66 -27.663
60cm g -596.94 652.556 21674 -36.273
9= -1.95 94.442 97.58 43,093
Values are M+SD
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ALEE AEE AR mRse] PN AR Y zxe] WS ondn. ojHd A&
S8 ¥l wsel gl BASY Ad) FAY 1Y 3¢ <i 6o deplth S13 S2E Hsdw
olZ S35 S4E £HTOE ¥o| HemdlA S33 St nRAR LEWHY AHEr} S A
oA Aol FAo) Y W S13 2% BUEY A$r} F2F Fo H) 34 2 3ol

= AHOE et o= Depth JumpA| ’“?4?01 Agrgel] Axg sl 24 AR A%
% ¥ BE 2 £502 A8 A9 34 §53 =R Adld dudn. £ Fo]ds

2 AAHQ 45k WeE adE<aay H2 L%Ehﬂ_ A% ARz $ERHY AETIL 7}

} 34 Jeiga 1 dgo]l £ERM, awd A4 g AL A45EE BaFgn 23
é%%‘ﬂib] 40cne} 60cne] A4 AT HES BE wES ulE o AEE7) A7 AEE B
o =97 dehtn Qlon AAAY 5E0] AL SUT] Aolg HAFT Yk

4. 5t} 574

V2T MSATY detrol W BE AF, ¢, FAW
e < 73} 20, & AT 44 AW Wl 29 ARE dat EoI WAL AL
B3R A9 AHE Bole FMo] Qlo] o) FE(passive) FHYH T F(active) T4H T
olgtn AZett A Y 2249 AL U2 UFA g A A A 9 g 3 2
A g e Hugto s Aol B ARk AHA AW HEY § g2 2

8.

2 A48d H Auwgy 2

o{}jt f'lO 0.?'{4

2

€ A0Z YeEgARE ol 40emol A H % ] 302297N, %ol 308884N) § & 60cmol A
£ Hl&dFo] 301489N, £dFo] 310983Ne 2 eht Eo] WMl upeh ofhe] AHWY o]
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obgE 4 glom FLgolrt F7Hdr

E 7 Eoidsiol we xo $E XjoueE) (N
¥ol %W H&AP 9T
X 193.48+161.31 127.45+109.14
40cm Y 104.22i15.59 368.78+368.775
Z 3022.97+86.44 3088.84+21.69
X 27.62+27.35 124.41+66.15
60cm Y 283.30+69.32 263.28+340.9
Z 3014.89+11.89 3109.83+0.165

Values are M+SD
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o9 2 AEE $NGOEH YA AuwdRd WATY 58
24 MAS 99 A4 JRE AT T Rl
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