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ABSTRACT

The purpose of this study was to analyze the kinematics of the men’s triple jump at the 2011 Daegu World Championships by
comparing the results to those at the 2009 Berlin World Championships. The kinematic data were gathered from two steps before take
off to the landing using a seven panorama system, and these data were divided into 3 phases for 8 participants. The average jump for
the finalists was longer in the Daegu championships (17.46 m) than in the Berlin championships (17.28 m). The longest jump record
was increased by 23 cm. The step was the longest at 36% of the total distance, followed by the hop at 30% and the jump at 34%.
The first and third phases were substantially longer than the second phase (the step). The horizontal speed at take-off increased in the
order hop, step, and jump. Overall, in comparison with the results from Berlin, the horizontal velocity increased, the vertical velocity
decreased, and the landing angle decreased.
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Figure 1. Section of filming zones
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Figure 2. Set-up of control frames & cameras
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Figure 4. Events & filming zones
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Table 1. Record of top 8 in 2011 Daegu World Championships (m)

Rank Name Result Loss PB SB
1 Taylor C. 17.96 0.14 17.68 17.68
2 Idowu P. 17.17 0.14 17.81 17.59
3 Claye W. 17.50 0.17 17.35 17.35
4 Copello A. 1747 0.15 17.68 17.68
5 Evora N. 17.35 0.11 17.74 17.31
6 Olsson C. 1723 022 17.83 17.29
7 Sands L. 1721 038 17.59 17.13
8 Compaore B. 17.17 031 17.29 17.29
e 0% B 08 48
Note. PB = Personal Best, SB = Season Best, Loss = Real -
Official Record
Table 2. Record of top 8 in 2009 Berlin World Championships (m)
Rank Name Result Loss
1 Idowu P. 17.73 0.19
2 Evora N. 17.55 0.05
3 Copello A. 17.36 0.18
4 Snads L. 1732 0.02
5 Girat A. 17.26 0.00
6 LiY. 1723 0.09
7 Spasovkhodskiy I. 1691 0.05
8 Gregorio J. 16.89 026
Average 17.28+0.29 0.11£0.09

From Biomechanical Report WC Berlin 2009 Triple Jump
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Figure 5. Comparison of 2009 & 2011 World Championships
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Table 3. Distance of stride & jumping phases in 2011 Daegu WC
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(m)

Rank Name 2L IL Hop Step Jump
1 Taylor C. 2.40 237 6.19 529 6.62
2 Idowu P. 252 224 6.67 5.64 5.60
3 Claye W. 242 231 577 543 647
4 Copello A. 251 235 6.40 5.38 5.84
5 Evora N. 239 225 6.44 5.18 5.84
6 Olsson C. 2.63 2.54 6.37 5.09 599
7 Sands L. 2.59 241 6.63 477 6.19
8 Cmroe B 2.62 2.59 6.32 523 593

B A S B

Table 4. Distance of stride & jumping phases in 2009 Berlin WC

(m)

Rank Name 2L IL Hop Step Jump
1 Idowu P. 2.58 249 6.49 541 6.02
2 Evora N. 2.68 2.26 6.51 541 5.68
3 Copello A. 241 229 6.01 571 592
4 Snads L. 29 2.30 6.52 520 5.62
5 Girat A. 249 233 6.16 541 5.88
6 LY. 2.30 246 6.33 524 575
7 Spas. L. 2.55 249 6.47 4.80 5.69
8 Gregorio J. 271 262 6.33 5.10 572

5 M S B R

From Biomechanical Report WC Berlin 2009 Triple Jump

Table 5. Relative distance of jumping phases in 2009 & 2011 WC

(%)

2011 Daegu WC 2009 Berlin WC T
Rank
Hop Step Jump Hop Step Jump
1 34 29 37 36 30 34
2 37 32 31 37 31 32
3 33 31 36 34 33 33
4 36 31 33 38 30 32
5 37 30 33 35 31 34
6 37 29 34 37 30 33
7 38 27 35 38 28 34
8 36 30 34 37 30 33
Ave. 36 30 34 37 30 33
+1.7 +1.6 11.9 1.4 114 10.8

From Biomechanical Report WC Berlin 2009 Triple Jump
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Zt 778 wof Al RAISASY 8 B 7Y SR AT &
oF Agje} Ao E& Welolth 2011 i3] A% A 81
o &9k Al FAFA $9 &5 Hagke 449 PR AL
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of /NRJAHINES BN L& BAS AT BdF
o2& /RIS ] 17624020 mE FHF 7|5o] NAFHL
7180 PR Zehked ole F WY AeE AlYsta yHA|
6989 AdAgEo] AJHL7 IR 2 F7] 7|55 A
7] wjoltt.

T EoF Arle A5E9 VIeH E4S 7R AS T
S BT W8l F] shtoltth &(Hop), Z8i(Step), =
(Jump) 77+ =k Agle] <] H]E(Stride length Relative
distance)s  EHE 479 AFEs =Y V€
(hop-dominated technique), 7% 3 (balanced technique) 7], M=
F5% 7]&(Jump-dominated technique)Z HF3 = $UTh(Hay,
1992; Hay, 1999). o|¢} #&=o] 9] 899 Hitghe F 71
o Hlgo] & § FEF 7l A5dS UeEhATKTable 3). 8}
A ZHZE A 1919} 39S AA g Ald<) w5 g F

of

o
[d
N

& 7]%

F58 71& AFRThE jump 77 Zol9) el

=% 7le A

FEAAN YERTE SRg Bae

Az T 7R S8 531 A7)
gABAE
oF &5 A3NTable 6, Table 7)°14 FAFA &

¥ e A
e

50l F& HHL ololyr}

= Stk o] AL Ryu(2005)7} 17.5 m ©]
Al

2 ekl

% 4% (Horizontal velocity at take-off) Hd k& Zzhe] #7hd
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Table 6. Horizontal & vertical velocities at stride & jumping events in 2011 Daegu WC

(1mys)

Horizontal velocity at take-off Loss of horizontal velocity Vertical velocity at take-off
Rank Name

2L 1L Hop Step Jump Hop Step Jump Hop Step Jump
1 Taylor C. 1025 1057 9.70 8.61 7.33 0.87 1.09 128 1.78 192 243
2 Idowu P. 1036 10.62 9.65 8.11 6.53 097 1.54 1.58 2.15 2.05 26
3 Claye W. 10.08 1027 9.77 8.57 7.33 050 1.20 124 1.85 1.9 2.76
4 Copello A. 9.9 9.94 8.14 7.96 6.71 1.80 0.18 125 1.88 2.05 2.59
5 Evora N. 10.16 10.19 9.49 8.35 6.67 0.70 1.14 1.68 227 1.89 245
6 Olsson C. 995 10.16 9.35 8.07 733 0.81 128 0.74 2.13 1.87 2.16
7 Sands L. 10.18 1028 9.36 843 750 092 093 093 22 1.68 1.81
8 Compaore B. 1043 10.66 9.71 826 691 095 1.45 1.35 1.97 204 2.18
Average 01 026 0% s 0% 0B 00 05 08 05w

Table 7. Horizontal & vertical velocities at stride & jumping events in 2009 Berlin WC (m)s)

Horizontal velocity at take-off

Loss of horizontal velocity

Vertical velocity at take-off

Rank Name

2L 1L Hop Step Jump Hop Step Jump Hop Step Jump

1 Idowu P. 1047 1053 972 8.48 701 0.81 1.24 1.48 245 1.94 2.70
2 Evora N. 10.10 10.13 9.19 8.25 6.50 0.94 0.94 176 2.68 1.94 3.4
3 Copello A. 9.9 10.01 949 827 693 0.51 122 134 227 221 253
4 Snads L. 1025 10.14 9.53 8.52 7.26 0.61 1.00 1.26 248 2.10 2.36
5 Girat A. 9.86 9.88 9.14 8.15 7.06 0.73 099 1.09 247 232 245
6 LiY. 9.89 9.9 9.18 8.15 6.94 0.81 1.02 122 2.64 226 257
7 Spasovkhodskiy .~ 10.06 10.09 9.35 824 7.11 0.74 L11 113 2.39 197 267
8 Gregorio J. 1042 10.36 942 828 7.11 095 1.14 117 248 175 2.62
Average e R SR S s AR vy B SR vy S S v

From Biomechanical Report WC Berlin 2009 Triple Jump
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Table 8. Take-off angles at jumping events in 2009 & 2011 WC ©

2011 Daegu WC 2009 Berlin WC T
Rank
Hop Step  Jump  Hop Step  Jump
1 10 13 18 14 13 21
2 13 14 2 16 13 26
3 11 13 21 13 15 20
4 14 15 21 15 14 18
5 13 13 20 15 16 19
6 13 13 17 16 16 20
7 13 1 14 14 13 21
8 12 14 18 15 12 20
A 123 132 189 14.8 140 206

+1.3 *1.0 2.7 *1.0 *1.5 24
TFrom Biomechanical Report WC Berlin 2009 Triple Jump
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7te] vlgo] =2 F A el .

2011 ti7o3] As 39 8 EoF Al FAFA £ £5
(Horizontal velocity at take-off) 37Fgk Z}zte]
10.1820.17 mys, 1L 1034+026 m/s, Hop 9.40+0.53 m/s, Step
830:024 mfs, Jump 7.04+038 myso]n FHETO] £AXE=
Hop 0.94:038 mys, Step 1.10:0.42 myjs, Jump 1.2620.31 mys ©]
o). 3 BASA) 457 S5 (Vertical velocity at take-off) 7k
& Z}zbo] F7PEE Hop 2.030.18 mjs, Step 1.94+0.13 mys,
Jump 2374031 mjso]™ = Z=(Angle of take-off) B EkS
Zyzte] F7PEE Hop 12313 ° Step 132+1.0 °, Jump
(18927 °) & AR=EIch

ASR7] T59 8 24 o]9dllx TAHI 7|t F
S s LAE ‘?“‘j—:};ﬂv “xﬂ I cﬂlﬂ AL 91’6‘}04
M9 A7) Y =
TEZ | Fotete] % 016161 EM*H EH% %’4811 ot
S 2L AAE slaz) 3.

A FlERe 7HA ZEHR A %
& Aotk #FEY Aoks 7HeA &
| 913 Bzo] gle Al ﬂlﬂlﬂ}f—— A=
A A HolEY] O/E o |E 5 —E«ﬁl %ﬂl%”gl 4
W99 QA F7K 4 Q7] whiEel] 4
=t

E}EW o] Ege7| Seixe AFE

5
2 RIS SN ske 2ol $e W
E_ 2~

djo [‘_&

=
Y
>
|

i
Y

of,
——

O
-

it

N

A EF

Abdel-Aziz, Y. I, & Karara, H M(1971).

transformation  from

Direct  linear

comparator ~ coordinates I
object-space coordinates in close-range photogranretry.
Proceedings of the ASP Symposium of Close-Range
Photogrammetry. Urbana, IL.

Bruggeman, G-P.(1990). Biomechanical analysis of the triple
jump-An approach towards a biomechanical profile of
the world’s best triple jumpers. Aew studies in
Athletics(scientific Research Project at the Games of the
XXIVth Olympiad-Seoul 1988), 303-362.

Hay, J. G.(1992). The biomechanics of the triple jump: A review.

Journal of Sports Sciences, 104), 343-378.

Hay, J. G.(1995). The case for a jump-dominated technique in the
triple jump. Track Coach, 132, 4214-4219.

Hay, J. G.(1999). Effort distribution and performance of olympic
triple jumpers. Journal of Applied Biomechanics, 15,
36-51.

Hommel, H. (Eds).(2009) Biomechanical Report WC Berlin 2009
Triple Jump. Biomechanical Analyses of Selected Events
at the 12th IAAF World Chanpionships in Athletics,
Berfin from http:/fwww.iaaf.org.

Lee, J. H.(1994). A biomechanical study of the triple jump.
Korean Journal of Sport Biomechanics, 42), 9-14.

Miller, J. A, & Hay, J. G.(1986). Kinematics of a world record
and other world-class performances in the triple jump.
International Journal of Sport Bionrchanics, 24),
272-288.

Ryu, J. K.(2005).
Kinematic Characteristics of Intercollegiate Man’s Triple

A Cinematographic Analysis of Selected

Jumpers. The korean Journal of Physical Education,
44(1), 353-364.
Ryu, J. K, & Song, J. H.(2011). Analysis of technical variations
and suggestion a training method in triple jump. Korean
Journal of Sport Science, 223), 2237-2247.
K, & Yoon, H J.(2001). A kinematic analysis of
characteristics between jumped distance in the triple
jump. The korean Journal of Physical Education, 402),
833-841.
Yu, B, & Hay, J. G.(1996). Optimum phase ratio in the triple
jump. Journal of Bomechanics, 2410), 1283-1289.
Yu, B.(1999). Horizontal-to-vertical velocity conversion in the
triple jump. Journal of Sports Sciences, 173), 221-229.

Ryu, I



Kinematic Analysis of Men’s Triple Jump at JAAF World Championships, Daegu 2011 619

Appendix

Stick figure of the triple jump men top 8 in 2011 IAAF WC Daegu

Rank 1 : Taylor C. 4th 1796 m

Rank 3 : Claye W. 3rd 17.50 m
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Rank 4 : Copello A. 5th 1747 m
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Rank 5 : Evora N. Ist 1735 m

Rank 6 : Olsson C. 1st 1723 m

3 ] ¥ Al ) i e, A ) A ‘- ] & < .

Rank 7 : Sandsa L. 5th 1721 m




