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2021 Season Hurdles Report

Men’s 110m Hurdles
Top 10 Times
Boris Hanzekovi¢ Memorial (Zagreb, CRO) (TV Analysis) — Final
Weltklasse (Zurich, SUI) (TV Analysis) — Final
Meeting de Paris (Paris, FRA) (TV Analysis) — Final
Athletissima (Lausanne, SUI) (TV Analysis) — Final
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Final
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Decathlon Heat 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Decathlon Heat 2
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Decathlon Heat 1
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 2
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 1
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 5
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 4
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 2
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 1
Muller British Grand Prix (Gateshead, GBR) (TV Analysis) — Final
Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis) — Final
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Final
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 2
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 1
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Heats

Jamaican National Championships (Kingston, JAM) (TV Analysis) — Final

Fanny Blankers Koen Games (Hengelo, NED) (TV Analysis) — Final
Tom Jones Invitational (Gainesville, FL, USA) (TV Analysis) — Final
NCAA Championships (Eugene, OR, USA) (TV Analysis) — Final
Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis) — Final
European Indoor Championships (Torun, POL) (TV Analysis) — Final

Women’s 100m Hurdles

Top 10 Times

Weltklasse (Zurich, SUI) (TV Analysis) — Final

Memorial van Damme (Brussels, BEL) (TV Analysis) — Final

Meeting de Paris (Paris, FRA) (TV Analysis) — Final

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heptathlon Heat 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heptathlon Heat 2
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heptathlon Heat 1
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Final

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 3
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 2
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 1
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 5

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 4

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 3

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 2

2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 1

Muller British Grand Prix (Gateshead, GBR) (TV Analysis) — Final
Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis) — Final
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Final

USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 2
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 1
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Heats

NCAA Championships (Eugene, OR, USA) (TV Analysis) — Final

NCAA Championships (Eugene, OR, USA) (TV Analysis) — Semi-Final 2

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NCAA Championships Preliminary East Round (Jacksonville, FL, USA) (TV Analysis) — Quarter-Final 1

Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis) — Final
Miiller Grand Prix (Gateshead, GBR) (TV Analysis) — Final

Fanny Blankers Koen Games (Hengelo, NED) (TV Analysis) — Final
USATF Grand Prix (Eugene, OR, USA) (TV Analysis) — Final

Tom Jones Invitational (Gainesville, FL, USA) (TV Analysis) — Final
European Indoor Championships (Torun, POL) (TV Analysis) — Final



2021 Season Hurdles Report

Men’s 400m Hurdles

Top 10 Times 62
Weltklasse (Zurich, SUI) (TV Analysis) — Final 63
Memorial van Damme (Brussels, BEL) (TV Analysis) — Final 64
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Final 65
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 3 NEW 66
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 2 NEW 67
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 1 NEW 68
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 5 NEW 69
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 4 NEW 70
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 3 NEW 71
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 2 NEW 72
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 1 NEW 73
Herculis Meeting International d’Athlétisme (Monaco, MON) (TV Analysis) — Final 74
Bauhaus Galan (Stockholm, SWE) (TV Analysis) — Final 75
Bislett Games (Oslo, NOR) (TV Analysis) — Final 76
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Final 77
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 2 78
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 1 79
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Heats 80
NCAA Championships (Eugene, OR, USA) (TV Analysis) — Final 81
Bislett Night of Highlights (Oslo, NOR) (TV Analysis) (300m Hurdles) — Final 82
Doha Diamond League (Doha, QAT) (TV Analysis) — Final 83
Doha Diamond League (Doha, QAT) (TV Analysis) — B Final 84
USATF Golden Games (Walnut, CA, USA) (TV Analysis) — Final 85
Women’s 400m Hurdles
Top 10 Times 87
Weltklasse (Zurich, SUI) (TV Analysis) — Final 88
Meeting de Paris (Paris, FRA) (TV Analysis) — Final 89
Athletissima (Lausanne, SUI) (TV Analysis) — Final 90
Prefontaine Classic (Eugene, OR) (TV Analysis) — Final 91
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Final 92
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 3 NEW 93
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 2 NEW 94
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Semi-Final 1 NEW 95
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 5 NEW 96
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 4 NEW 97
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 3 NEW 98
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 2 NEW 99
2020 Olympic Games (Tokyo, JPN) (TV Analysis) — Heat 1 NEW 100
Muller British Grand Prix (Gateshead, GBR) (TV Analysis) — Final 101
Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis) — Final 102
Bauhaus Galan (Stockholm, SWE) (TV Analysis) — Final 103
Bislett Games (Oslo, NOR) (TV Analysis) — Final 104
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Final 105
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 2 106
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Semi-Final 1 107
USA Olympic Trials (Eugene, OR, USA) (TV Analysis) — Heats 108
NCAA Championships (Eugene, OR, USA) (TV Analysis) — Final 109
Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis) — Final 110
Music City Track Carnival (Nashville, TN, USA) (TV Analysis) — Final 111
Notes:
e The times listed as TV Analysis are taken from youtube.com videos and generally coming from Television broadcasts. These are not

always the best angles or coverage for getting times. They are often trying to tell a story by focusing on one athlete, and sometimes while

shifting camera angles an extra frame can get added or removed.

e Where times are taken from the first movement, instead of the gun, there is at least a £ 0.12 second difference/error. This will show up

from the start to the first hurdle and then from hurdle 10 to the finish. The between hurdle intervals should be fairly consistent, but there is

still the usual + 0.03 second

e Data errors, missing data, spelling mistakes, anything that need correction - please let me know. As always, | try to put together the most
complete and accurate report possible.

e | have done the best | could, | hope people find it useful or at least interesting.


http://youtube.com

Men's 110m Hurdles



Biomechanical Analysis

2021 Top 10 Times - Men's 110m Hurdles

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5
Semi-Final 1 - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 26-Jun time 249 3.49 4.45 540 6.36

reactiontime 0.169 interval 7steps  1.00 0.96 0.95 0.96
wind 1.8m/s velocity 5.51 9.14 9.52 9.62 9.52

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5
FINAL - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 26-Jun time 240 3.37 4.34 5.30 6.27

reactiontime 0.146 interval 7steps  0.97 0.97 0.96 0.97
wind 0.4 m/s velocity 5.72 9.42 9.42 9.52 9.42

Allen, Devon (USA) (1994) H1 H2 H3 Ha4 H5
FINAL - 2021 Boris HanZekovi¢ Memorial (Zagreb, CRO) (TV Analysis)

date 14-Sep time 246 3.50 4.50 5.47 6.47

reactiontime 0.126 interval 1.04 1.00 0.97 1.00

wind 0.7 m/s velocity 5.58 8.79 9.14 9.42 9.14

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2021 Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis)

date 10-Jun time 244 3.50 4.48 548 6.48

reactiontime 0.147 interval 1.06 0.98 1.00 1.00

wind -0.1m/s velocity 5.62 8.62 9.33 9.14 9.14

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5

Heat 3 - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 3-Aug time 237 3.37 4.35 5.34 6.31

reactiontime 0.127 interval 7steps  1.00 0.98 0.99 0.97
wind -0.1m/s velocity 5.79 9.14 9.33 9.23 9.42

Parchment, Hansle (JAM) (1990) H1 H2 H3 H4 H5
FINAL - 2021 Meeting de Paris (Paris, FRA) (TV Analysis)
date 28-Aug time 2.46 3.48 4.48 5.48 6.46

reactiontime 0.138 interval 7steps  1.02 1.00 1.00 0.98
wind 0.7 m/s velocity 5.58 8.96 9.14 9.14 9.33

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
Heat 1 - 2021 Jamaican National Championships (Kingston, JAM) (TV Analysis)

date 26-Jun time 247 3.53 4.53 5.56 6.53

reaction time interval 1.06 1.00 1.03 0.97

wind 1.3m/s velocity 5.55 8.62 9.14 8.87 9.42

Parchment, Hansle (JAM) (1990) H1 H2 H3 H4 H5

FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 5-Aug time 2.50 3.54 4.56 5.54 6.52

reactiontime 0.130 interval 7steps  1.04 1.02 0.98 0.98
wind -0.5m/s velocity 5.49 8.79 8.96 9.33 9.33

Izumiya, Shunsuke (JPN) (2000) H1 H2 H3 H4 H5
FINAL - 2021 Japanese National Championships (Osaka, JPN)
date 27-Jun time 2.55 3.57 4.60 5.62 6.64

reactiontime 0.155 interval 7steps  1.02 1.03 1.02 1.02
wind 1.2m/s velocity 5.38 8.96 8.87 8.96 8.96

Allen, Devon (USA) (1994) H1 H2 H3 H4 H5
FINAL - 2021 Weltklasse (Zirich, SUI) (TV Analysis)

date 9-Sep time 248 3.52 4.52 5.52 6.54

reactiontime 0.115 interval 1.04 1.00 1.00 1.02

wind 0.6 m/s velocity 5.53 8.79 9.14 9.14 8.96

Levy, Ronald (JAM) (1992) H1 H2 H3 H4 H5
FINAL - 2021 Weltklasse (Zirich, SUI) (TV Analysis)

date 9-Sep time 246 3.50 4.54 5.54 6.56

reactiontime 0.128 interval 7steps  1.04 1.04 1.00 1.02
wind 0.6 m/s velocity 5.58 8.79 8.79 9.14 8.96

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5
FINAL - 2021 Tom Jones Invitational (Gainesville, FL) (TV Analysis)

date 17-Apr time 2.50 3.52 4.49 547 6.45

reaction time interval 7steps  1.02 097 0.98 0.98

wind 1.3m/s velocity 5.49 8.96 9.42 9.33 9.33

Allen, Devon (USA) (1994) H1 H2 H3 H4 H5

FINAL - 2021 Athletissima (Lausanne, SUI) (TV Analysis)
date 26-Aug time 248 348 4.52 5.56 6.56
reactiontime 0.140 interval 1.00 1.04 1.04 1.00

wind 2.5m/s velocity 5.53 9.14 8.79 8.79 9.14
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H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Vazel (2021) https://twitter.com/pjvazel/status/14093236024329994262s=21

1038 1142 12.81 5/1
1.02 1.04 1.39 PB 291 2.95 3.07
8.96 879 10.09 859 9.42 9.29 8.93

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1033 11.42 12.96 4/1
1.06 1.09 1.54 2.90 2.96 3.16
8.62 8.39 9.10 849 9.46 9.26 8.68

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1050 11.53 12.99 5/1
1.03 1.03 1.46 PB 3.01 3.00 3.06
8.87 8.87 9.60 8.47 9.1 9.14 8.96

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1050  11.56 13.01 4/1
1.00 1.06 145 3.04 3.00 3.08
9.14 8.62 9.67 8.46 9.02 9.14 8.90

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2024) - Athlete First: 2021 year end hurdle report

1041 1147 13.02 9/1
1.07 1.06 1.55 297 297 3.16
8.54 8.62 9.05 845 9.23 9.23 8.68

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1050 11.54 13.03 6/1
1.04 1.04 1.49 3.02 2.96 3.10
8.79 8.79 9.41 844 9.08 9.26 8.85

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1058  11.59 13.04 4/1
1.01 1.01 145 3.09 3.01 3.02
9.05 9.05 9.67 844 8.87 9.11 9.08

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1056  11.58 13.04 71
1.02 1.02 1.46 3.04 2.96 3.08
8.96 8.96 9.60 844 9.02 9.26 8.90

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Okudaira (2021) - https://twitter.com/mimishaca/status/1409407799885447172?s=21
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1.05
8.70

H8
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1070  11.77 13.06 6/1
1.02 1.07 129 NRPB 3.07 3.06 3.09
8.96 854 1087 842 8.93 8.96 8.87

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1060 11.64 13.06 4/1
1.00 1.04 142 3.04 3.06 3.06
9.14 8.79 9.87 8.42 9.02 8.96 8.96

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1062 11.66 13.06 712
1.04 1.04 1.40 3.08 3.04 3.08
8.79 879 1001 842 8.90 9.02 8.90

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1053  11.59 13.07 6/1
1.06 1.06 148 297 2.95 3.17
8.62 8.62 9.47 8.42 9.23 9.29 8.65

H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

1056  11.62 13.07 5/1
1.00 1.06 145 3.08 3.00 3.06
9.14 8.62 9.67 8.42 8.90 9.14 8.96
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Biomechanical Analysis

2021 Boris Hanzekovi¢ Memorial (Zagreb, CRO) (TV Analysis)

110m Hurdles

Allen, Devon (USA) (1994)
reaction time

Levy, Ronald (JAM) (1992)
reaction time

0.126

0.156

Parchment, Hansle (JAM) (1990)

reaction time

Svoboda, Petr (CZE) (1984)
reaction time

King, David (GBR) (1994)
reaction time

Pedriks, Keiso (EST) (1994)
reaction time

0.141

0.167

0.140

0.182

Vukicevic, Viadimir (NOR) (1991)

reaction time

9.50 —Velocity (m/s)

9.00

8.00
7.50
7.00
6.50

6.00

H1 H2

Time Intervals (s)

0.136

Date: 2021.09.14

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
246

5.58
248
7 steps
5.53
2.50
7 steps
549
2.50
549
2.50
7 steps
549

263
7 steps

H4

H2
3.50
1.04
8.79

352
1.04
8.79

3.55
1.05
8.70

3.60
1.10
8.31

3.60
1.10
8.31

Wind: 0.7 m/s
H3 H4
4.50 5.47
1.00 0.97
9.14 9.42
4.52 5.52
1.00 1.00
9.14 9.14
455 5.54
1.00 0.99
9.14 9.23
4.63 5.63
1.03 1.00
8.87 9.14
4.63 5.66
1.03 1.03
8.87 8.87
473 5.78
1.05 1.05
8.70 8.70
4.66 5.70
1.03 1.04
8.87 8.79

H5

H6

Hurdle Phases

H5
6.47
1.00
9.14

6.50
0.98
9.33

6.53
0.99
9.23

6.66
1.03
8.87

Hé
747
1.00
9.14

7.50
1.00
9.14
752
0.99
9.23

7.70

H7

H7
847
1.00
9.14

8.50
1.00
9.14

8.53
1.01
9.05

8.73
1.03
8.87

8.73
1.03
8.87

8.86
1.03
8.87

8.83

1.07
8.54

H8

H8
947
1.00
9.14

9.53
1.03
8.87

9.54
1.01
9.05

9.76
1.03
8.87

9.76
1.03
8.87

9.93
1.07
8.54

9.90
1.07
8.54

H9
10.50
1.03
8.87

10.56
1.03
8.87

10.56
1.02
8.96

10.86
1.10
8.31

10.86

1.10
8.31

H9

H10 Run-In
11.53

1.03 1.46
8.87 9.60
11.63

1.07 1.48
854 947
11.63

1.07 1.49
854 941
11.93

1.07 1.58
854 8.87
12.03

117 1.53
7.81 9.16
12.10

1.10 1.55
8.31 9.05

110m Lane/Place H1-H4 H4-H7 H7-H10

3.01
9.1

3.04
9.02

3.04
9.02

3.13
8.76

3.16

3.15
8.70

3.14

FINAL

12.99 5/1
PB

847

13.11 472
839

1312 6/3
838

13.51 714
8.14

13.56 3/5
8.1

1363 8/6
PB

8.07

13.65 217
8.06

Run-n

110m

8.73

3.00
9.14

298
9.20

299
9.17

3.10
8.85

3.07
8.93

3.08
8.90

3.13
8.76

3.06
8.96

3.13
8.76

3.10
8.85

3.20
8.57

3.30
8.31

3.27
8.39

=B Devon Allen

«==8-—=Ronald Levy

=@ Hansle Parchment

Petr Svoboda

=B—David King

=B Keiso Pedriks

=8—"\/|adimir Vukicevic

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube com/watch?v=vOhTIUSA-Wc

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish
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Biomechanical Analysis

2021 Weltklasse (Zurich, SUI) (TV Analysis)

110m Hurdles

Allen, Devon (USA) (1994)
reactiontime 0.115

Levy, Ronald (JAM) (1992)
reactiontime 0.128

Parchment, Hansle (JAM) (1990)
reactiontime  0.132

Roberts, Daniel (USA) (1997)
reactiontime 0.173

Dal Molin, Paolo (ITA) (1987)
reactiontime  0.135

Gaio, Finley (SUI) (1999)
reactiontime  0.135

Smet, Koen (NED) (1992)
reactiontime  0.132

10.00 ~Velocity (m/s)

9.00

8.00

7.00

6.00

5.00

H1 H2

Time Intervals (s)

3.50

Date: 2021.09.09

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time

interval
velocity

H3

H1
248

553
246
7 steps
5.58
2.50
7 steps
549
246
5.58
254
7 steps
540
2.56
7 steps
5.36
2.56

5.36

H2
3.52
1.04
8.79

3.50
1.04
8.79

3.52
1.02
8.96

3.52
1.06
8.62

3.54
1.00
9.14

3.64
1.08
8.46

3.62
1.06
8.62

Wind: 0.6 m/s
H3 H4
452 5.52
1.00 1.00
9.14 9.14
4.54 5.54
1.04 1.00
8.79 9.14
454 5.52
1.02 0.98
8.96 9.33
454 5.56
1.02 1.02
8.96 8.96
4.56 5.60
1.02 1.04
8.96 8.79
470 5.74
1.06 1.04
8.62 8.79
4.66 5.70
1.04 1.04
8.79 8.79

H4

H5

H6

Hurdle Phases

H5
6.54
1.02
8.96

6.56
1.02
8.96

6.54
1.02
8.96

6.58
1.02
8.96

6.64
1.04
8.79

8.62

H7

H8

9.68
1.04
8.79

9.80
1.04
8.79

10.02
1.06
8.62

10.02
1.08
8.46

H9
10.60
1.00
9.14

10.62
1.04
8.79

10.60
1.04
8.79

10.74
1.06
8.62

10.86
1.06
8.62

11.12
1.10
8.31

11.10

1.08
8.46

H9

H10 Run-In
11.64

1.04 142
8.79 9.87
11.66

1.04 1.40
879  10.01
11.68

1.08 1.49
846 941
11.80

1.06 1.51
8.62 9.28
11.96

1.10 147
8.31 9.54
12.22

1.10 1.50
8.31 9.35
12.22

112 1.55
8.16 9.05

H10

110m Lane/Place H1-H4 H4-H7 H7-H10

3.04
9.02

3.08
8.90

3.02
9.08

3.10
8.85

3.06

3.18
8.62

3.14

FINAL
13.06 4/1
8.42
13.06 712
8.42
13.17 5/3
8.35
13.31 3/4
8.26
13.43 2/5
8.19
13.72 8/6
8.02
13.77 117
7.99

Run-n

110m

8.73

3.06
8.96

3.04
9.02

3.02
9.08

3.08
8.90

3.16
8.68

322
8.52

3.24
8.46

3.06
8.96

3.08
8.90

3.14
8.73

3.16
8.68

3.20
8.57

3.26
841

3.28
8.36

=B Devon Allen

«==8-—=Ronald Levy

=@ Hansle Parchment

Daniel Roberts

8- Paolo Dal Molin

=B Finley Gaio

=== 0en Smet

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps://www youtube com/watch?v=f-Bnl2jZogM

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish

3.00
2.50
2.00
150
1.00
0.50
0.00

2021.09.11
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Biomechanical Analysis

2021 Meeting de Paris (Paris, FRA) (TV Analysis)

110m Hurdles

Date: 2021.08.28

H1 H2

Parchment, Hansle (JAM) (1990) time 246 3.48
reactiontime 0.138 interval  7steps  1.02

velocity 5.58 8.96

Allen, Devon (USA) (1994) time 252 354
reactiontime 0.141 interval 1.02

velocity 5.44 8.96

Roberts, Daniel (USA) (1997) time 246 3.50
reactiontime 0.169 interval 1.04

velocity 5.58 8.79

Levy, Ronald (JAM) (1992) time 248 354
reactiontime 0.144 interval 7steps 1.06

velocity 5.53 8.62

Manga, Aurel (FRA) (1992) time 244 3.50
reactiontime 0.154 interval 7steps  1.06

velocity 5.62 8.62

Pozzi, Andy (GBR) (1992) time 252 356
reactiontime 0.126 interval 7steps 1.04

velocity 544 8.79

Kwaou-Mathey, Just (FRA) (1999) time 2.60 3.64
reactiontime 0.161 interval 7steps 1.04

velocity 528 8.79

Martinot-Lagarde, Pascal (FRA) (1991time 246 3.48
reactiontime 0.150 interval  7steps  1.02

velocity 5.58 8.96

Wind: 0.7 m/s
H3 H4
448 5.48
1.00 1.00
9.14 9.14
4.56 5.56
1.02 1.00
8.96 9.14
452 5.54
1.02 1.02
8.96 8.96
4.58 5.60
1.04 1.02
8.79 8.96
454 5.58
1.04 1.04
8.79 8.79
4.60 5.62
1.04 1.02
8.79 8.96
4.68 5.72
1.04 1.04
8.79 8.79
4.50 5.52
1.02 1.02
8.96 8.96

6.74

6.54
1.02
8.96

Hé
7.46
1.00
9.14
7.56
9.14
7.56
8.79

762

8.62

H9
10.50
1.04
8.79

10.60
1.02
8.96

10.62
1.04
8.79

10.72
1.04
8.79

10.76
1.06
8.62

H10
11.54
1.04
8.79

Run-In
1.49
9.41

1.46
9.60

148
9.47

1.46
9.60

1.56
8.99

1.55
9.05

1.50
9.35

FINAL
110m Lane/Place H1-H4 H4-H7 H7-H10
13.03 6/1
302 29 310
8.44 908 926 885
13.08 5/2
304 302 304
8.41 902 908 902
13.16 2/3
308 304 310
8.36 890 902 885
1324 4/4
312 304 314
8.31 879 902 873
13.40 7/5
314 306 320
8.21 873 896 857
13.49 8/6
310 310 322
8.15 885 885 852
13.50 117
312 306 322
8.15 879 89 852
3/--
DQ 306 314
896 873

9.50 —Velocity (m/s) ~&— Hansle Parchment
9.00 =8 Devon Allen
8.50 ==8-==Daniel Roberts
Ronald Levy
8.00
=B Aure| Manga
7.50
e Andy Poz7i
7.00 =B Just Kwaou-
Mathey
6.50 w8 Pascal Martinot-
Lagarde
6.00
5.50
5.00

Time Intervals (s)

3.50

3.00

2.50

2.00

150

1.00

0.50

0.00

www athletefirst.org

H1

H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-4n 110m

Hurdle Phases

UL

H1-H4 H4-H7

Start-H1 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=LQ-OmBSKLm4

Henson (2021) Athlete First: 2021 Year End Hurdle Report 2021.08.30
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Biomechanical Analysis

2021 Athletissima (Lausanne, SUI) (TV Analysis)

110m Hurdles

Allen, Devon (USA) (1994)
reactiontime  0.140

Joseph, Jason (SUI) (1998)
reactiontime  0.149

Date: 2021.08.26

time
interval
velocity

time
interval
velocity

Martinot-Lagarde, Pascal (FRA) (1991time

reactiontime  0.149

Roberts, Daniel (USA) (1997)
reactiontime 0.178

Levy, Ronald (JAM) (1992)
reactiontime 0.113

Smet, Koen (NED) (1992)
reactiontime  0.144

Pozzi, Andy (GBR) (1992)
reactiontime  0.149

Parchment, Hansle (JAM) (1990)
reactiontime  0.133

10.00
Velocity (m/s)

8.00
7.50
7.00
6.50
6.00
5.50

5.00
H1 H2

Time Intervals (s)

3.50

interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H3

H1
248

553
2.56
7 steps
5.36
252
7 steps
544
248
5.53
248
7 steps
5.53
2.56
5.36
248
7 steps
5.53
252

7 steps
5.44

H4

H2
348
1.00
9.14

3.60
1.04
8.79

3.54
1.02
8.96

3.52
1.04
8.79

3.56
1.08
8.46
3.60
1.04
8.79
3.52
8.79
352

1.00
9.14

Wind: 25m/s
H3 H4
452 5.56
1.04 1.04
8.79 8.79
4.64 5.62
1.04 0.98
8.79 9.33
4.56 5.56
1.02 1.00
8.96 9.14
4.56 5.56
1.04 1.00
8.79 9.14
4.60 564
1.04 1.04
8.79 8.79
4.62 564
1.02 1.02
8.96 8.96
4.56 5.56
1.04 1.00
8.79 9.14
4.54 5.52
1.02 0.98
8.96 9.33

H5

Hé

Hurdle Phases

6.56
9.14
6.54

102
896

9.14

H7

8.62

8.72
1.02
8.78
8.62
8.62
8:79
8.56

1.02
8.96

H8

9.62

966
879
976
879
978
914
968
862
956

1.00
9.14

H9
10.56
1.00
9.14

10.62
1.02
8.96

10.68
1.06
8.62

10.72
1.06
8.62

10.80
1.04
8.79

10.88
1.10
8.31

10.80
8.16

10.66

1.10
8.31

H9

H10 Run-In
11.62

1.06 1.45
8.62 9.67
11.62

1.00 1.49
914 941
11.72

1.04 1.45
879 967
11.78

1.06 1.45
8.62 9.67
11.86

1.06 1.54
8.62 9.10
11.94

1.06 1.48
8.62 9.47
11.92

112 1.53
8.16 9.16
11.76

1.10 1.82
8.31 7.70

H10

110m Lane/Place H1-H4 H4-H7 H7-H10

FINAL
13.07 5/1
8.42
13.11 3/2
8.39
13.17 2/3
8.35
13.23 714
8.31
13.40 4/5
8.21
13.42 1/6
8.20
13.45 817
8.18
13.58 6/8
8.10

Run-n

110m

3.08
8.90

3.06
8.96

3.04
9.02

3.08
8.90

3.00
9.14

3.00
9.14

298
9.20

3.04
9.02

3.06
8.96

3.08
8.90

3.14
8.73

3.06
8.96

3.04
9.02

3.06
8.96

3.02
9.08

3.12
8.79

3.16
8.68

3.14
8.73

3.16

3.30
8.31

3.20
8.57

=8—Devon Allen

=8 |ason Joseph

==®-==Pascal Martinot-

Lagarde
Daniel Roberts

=B Ronald Levy

el K O£ N SMEL

e Andly Pozzi

=8 Hansle Parchment

3.00
2.50
2.00
150
1.00
0.50
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=0GOvkoiEs8U

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish

2021.08.28
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles

Parchment, Hansle (JAM) (1990)

reaction time

Holloway, Grant (USA) (1997)
reaction time

Levy, Ronald (JAM) (1992)
reaction time

Allen, Devon (USA) (1994)
reaction time

0.130

0.136

0.146

0.133

Date: 2021.08.05

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

Martinot-Lagarde, Pascal (FRA) (1991time

reaction time
Martinez, Asier (ESP) (2000)
reaction time
Pozzi, Andy (GBR) (1992)
reaction time
Manga, Aurel (FRA) (1992)
reaction time
Velocity (m/s)
10.00
9.00
8.00
7.00
6.00
5.00
H1 H2

Time Intervals (s)

3.50

0.120

0.155

0.140

0.151

interval
velocity

time
interval
velocity

time
interval
velocity

time

interval
velocity

H3

H1
2.50
7 steps
549

240
7 steps
572

246
7 steps
5.58

252
544

248
7 steps
5.53

2.56
7 steps
5.36

246
7 steps
5.58

2.50

7 steps
5.49

H4

H2
354
1.04
8.79

340
1.00
9.14

3.50
1.04
8.79

3.56
1.04
8.79

352
1.04
8.79
3.60
1.04
8.79
3.50
8.79
3.58

1.08
8.46

Wind: -0.5m/s
H3 H4
4.56 5.54
1.02 0.98
8.96 9.33
4.40 5.40
1.00 1.00
9.14 9.14
454 5.56
1.04 1.02
8.79 8.96
4.58 5.60
1.02 1.02
8.96 8.96
454 5.54
1.02 1.00
8.96 9.14
464 5.66
1.04 1.02
8.79 8.96
4.52 5.52
1.02 1.00
8.96 9.14
4.62 5.62
1.04 1.00
8.79 9.14
H5 H6

Hurdle Phases

H5

6.52
9.14
6.64

102
896

Hé
7.50
0.98
9.33

7.38
0.98
9.33

7.60
1.02
8.96
762
8.79
7.56
1.02

7.68
1.02

7.54
1.02
8.96

7.66

1.02
8.96

H7

8.70
1.02
8.58
8.79
8.68

1.02
8.96

H8

9.72
1.02
9.62
8.79
9.70

1.02
8.96

H9
10.56
1.02
8.96

10.50
1.06
8.62

10.66
1.04
8.79

10.70
1.04
8.79

10.62
1.04
8.79

10.76
8.79

10.68
8.62

10.78

1.08
8.46

H9

H10 Run-In

11.58

1.02 1.46

8.96 9.60

11.58

1.08 1.51

846 928

11.72

1.06 1.38

862 10.16

11.72

1.02 142

8.96 9.87

11.70

1.08 1.46

846 9.60

11.80

1.04 1.42

8.79 9.87

11.76

1.08 1.54

846 9.10

11.86

1.08 1.52

8.46 9.22
H10

10

110m Lane/Place H1-H4 H4-H7 H7-H10

FINAL

13.04 711
8.44
13.09 472
8.40
13.10 5/3
8.40
1314 6/4
8.37
13.16 8/5
8.36
13.22 2/6
PB

8.32
13.30 3/7
8.27
13.38 9/8
8.22

Run-dn 110m

3.04 2.96 3.08
9.02 9.26 8.90
3.00 3.00 3.18
9.14 9.14 8.62
3.10 3.04 3.12
8.85 9.02 8.79
3.08 3.02 3.10
8.90 9.08 8.85
3.06 3.02 3.14
8.96 9.08 873
3.10 3.04 3.10
8.85 9.02 8.85
3.06 3.06 3.18
8.96 8.96 8.62
3.12 3.06 3.18
8.79 8.96 8.62
=8 Hansle
Parchment

=8 Grant Holloway

=®-==Ronald Levy

Devon Allen

=8 Pascal Martinot-
Lagarde
=8 Asier Martinez

e Andy Pozzi

=8 Aurel Manga

3.00
2.50
2.00
150
1.00
0.50
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=0GOvkoiEs8U

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
110m Hurdles Date: 2021.08.05 Wind: -1.0 m/s Decathlon - Heat 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Warner, Damian (CAN) (1989) time 2.55 363 4.68 5.69 6.72 7.75 8.85 990 1098 12.08 13.46 711
reactiontime 0.148 interval  7steps  1.08 1.05 1.01 1.03 1.03 1.10 1.05 1.08 1.10 138 ODB 3.14 3.16 3.23
velocity 5.38 846 8.70 9.05 8.87 8.87 8.31 8.70 846 831 1016 817 8.73 868 849
Scantling, Garrett (USA) (1993) time 264 375 4.82 594 7.00 8.07 915 1032 1142 1249 14.03 6/2
reactiontime 0.162 interval ~ 7steps 1.1 1.07 1.12 1.06 1.07 1.08 117 1.10 1.07 1.54 3.30 3.21 3.34
velocity 5.20 8.23 8.54 8.16 8.62 8.54 8.46 7.81 8.31 854 910 784 8.31 8.54 8.21
Moloney, Ashley (AUS) (2000) time 2,67 375 4.84 5.93 7.06 8.13 926 1038 1150 1263 14.08 3/3
reactiontime 0.143 interval  7steps  1.08 1.09 1.09 113 1.07 113 112 112 113 1.45 PB 3.26 3.33 3.37
velocity 514 8.46 8.39 8.39 8.09 854 8.09 8.16 8.16 809 967 781 841 8.23 8.14
Ureiia, Jorge (ESP) (1993) time 268 3.77 4.90 6.01 7.10 8.21 930 1040 1153 1268 14.13 9/4
reactiontime 0.132 interval 1.09 18 1.11 1.09 1.11 1.09 1.10 1.13 1.15 1.45 3.33 329 3.38
velocity 512 8.39 8.09 8.23 8.39 823 8.39 8.31 8.09 795 967 778 8.23 8.33 8.1
LePage, Pierce (CAN) (1996) time 2.72 3.88 4.95 6.10 7.20 832 948 1058 1175 12.90 14.39 5/5
reactiontime 0.168 interval  7steps  1.16 1.07 1.15 1.10 1.12 1.16 1.10 117 1.15 1.49 3.38 3.38 342
velocity 5.04 7.88 8.54 7.95 8.31 8.16 7.88 8.31 7.81 795 941 764 8.11 8.11 8.02
Bastien, Steven (USA) (1994) time 2.68 3.76 4.90 6.03 7.12 8.25 9.42 1055 1173 1287 14.42 2/6
reactiontime 0.148 interval  7steps  1.08 1.14 1.13 1.09 1.13 117 1.13 1.18 1.14 1.55 3.35 3.39 345
velocity 512 8.46 8.02 8.09 8.39 8.09 7.81 8.09 7.75 802 905 763 8.19 8.09 7.95
dos Santos, Felipe (BRA) (1994) time 272 3.88 4.95 6.07 7.20 8.32 948 1063 1185 13.05 14.58 817
reactiontime 0.172 interval  7steps 1.16 1.07 1.12 113 1.12 1.16 1.15 1.22 1.20 1.53 3.35 341 3.57
velocity 5.04 7.88 8.54 8.16 8.09 8.16 7.88 7.95 749 762 916 754 8.19 8.04 7.68
Dubler, Cedric (AUS) (1995) time 2.70 3.88 5.05 6.23 7.38 8.61 982 1097 1218 15.10 4/8
reactiontime 0.129 interval 1.18 117 1.18 1.15 1.23 1.21 1.15 1.21 3.53 3.59
velocity 5.08 7.75 7.81 7.75 7.95 743 7.55 7.95 7.55 7.28 7.77 7.64
Velocity (m/s) ==8=—Damian Warner
10.00

=8 Garrett Scantling

= Ashley Moloney

9.00
Jorge Urefa

=B Pierce LePage

8.00
=8 Steven Bastien
il [0 |

2.00 Felipe dos Santos
=8 Cedric Dubler

6.00

5.00

H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 110m
Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

150

1.00

0.50

0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
110m Hurdles Date: 2021.08.05 Wind: 0.0m/s Decathlon - Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Helcelet, Adam Sebastian (CZE) (1991time 2.65 3.80 4.85 595 7.08 8.19 9.31 1045 1158 1278 14.35 4/1
reactiontime 0.140 interval  7steps  1.15 1.05 1.10 113 1.11 112 1.14 113 1.20 1.57 3.30 3.36 347
velocity 518 7.95 8.70 8.31 8.09 823 8.16 8.02 8.09 762 893 767 8.31 8.16 7.90
Shkurenyov, llya (RUS) (1991) time 2.70 383 4.92 6.05 714 828 944 1056 1170 12.88 14.43 2/2
reactiontime 0.174 interval  7steps  1.13 1.09 1.13 1.09 1.14 1.16 112 1.14 1.18 1.55 3.35 3.39 344
velocity 5.08 8.09 8.39 8.09 8.39 8.02 7.88 8.16 8.02 775 905 762 8.19 8.09 7.97
Sykora, Jifi (CZE) (1995) time 2.75 3.86 5.03 6.15 725 8.38 953 1066 1181 1294 14.48 8/3
reactiontime 0.160 interval 1.1 117 112 1.10 113 1.15 1.13 1.15 1.13 1.54 3.40 3.38 3.41
velocity 4.99 8.23 7.81 8.16 8.31 8.09 7.95 8.09 7.95 809 910 760 8.06 8.11 8.04
Kazmirek, Kai (GER) (1991) time 2.82 3.93 5.03 6.24 7.32 846 964 1078 1193 13.12 14.73 9/4
reactiontime 0.136 interval 1.11 1.10 1.21 1.08 1.14 1.18 1.14 1.15 1.19 1.61 342 340 348
velocity 4.87 823 8.31 7.55 846 8.02 7.75 8.02 7.95 768 871 747 8.02 8.06 7.88
Uibo, Maicel (EST) (1992) time 2.70 3.86 5.03 6.20 7.32 846 968 1083 1204 1326 14.83 5/5
reactiontime 0.162 interval  7steps 1.16 117 117 112 1.14 1.22 1.15 1.21 1.22 1.57 3.50 348 3.58
velocity 5.08 7.88 7.81 7.81 8.16 8.02 7.49 7.95 7.55 749 893 742 7.83 7.88 7.66
Wiesiotek, Pawet (POL) (1991) time 277 3.93 5.08 6.28 7.45 8.58 9.72 10.88 1208 13.28 14.95 6/6
reactiontime 0.154 interval 7steps  1.16 1.15 1.20 147 1.13 1.14 1.16 1.20 1.20 1.67 3.51 3.44 3.56
velocity 4.95 7.88 7.95 7.62 7.81 8.09 8.02 7.88 762 762 840 7.36 7.81 797 7.70
Zhuk, Vitaliy (BLR) (1996) time 272 3.85 5.02 6.20 7.32 8.52 970 1089 1208 13.31 14.95 317
reactiontime 0.146 interval  7steps  1.13 117 1.18 112 1.20 118 1.19 1.19 1.23 1.64 348 3.50 3.61
velocity 5.04 8.09 7.81 7.75 8.16 7.62 7.75 7.69 767 743 855 736 7.88 7.83 7.60
9.00 - Velocity (m/s) . —8— Adam Sebastian

Helcelet

8.50 =@ |lyya Shkurenyov

= ]iti Syk ora
8.00

Kai Kazmirek

=8 Maicel Uibo

7.00
=8 Pavet Wiesiolek

6.50
B \/ital iy Zhuk
6.00
5.50

5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m

Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles

Mayer, Kevin (FRA) (1992)
reaction time

Ziemek, Zachery (USA) (1993)
reaction time

Erm, Johannes (EST) (1998)
reaction time

Victor, Lindon (GRN) (1993)
reaction time

Roe, Martin (NOR) (1992)
reaction time

Tilga, Karel (EST) (1998)
reaction time

9.50

Velocity (m/s)
9.00
8.50
8.00
750
7.00
6.50
6.00

5.50

5.00

Time Intervals (s)

0.137

0.181

0.185

0.174

0.144

0.187

Date: 2021.08.05

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
2.62
7 steps
524

2.75
7 steps
4.99

2.72
7 steps
5.04

2.77
7 steps
4.95

2.80
7 steps
4.90

291
7 steps
4.71

H2
3.70
1.08
8.46

3.90
M)
7.95

3.83
1.1
8.23

3.90
1.13
8.09

3.97
117
7.81

4.18
1.27
720

Wind: 0.1m/s
H3 H4
4.73 5.80
1.03 1.07
8.87 8.54
4.97 6.08
1.07 1.1
8.54 8.23
497 6.08
1.14 1.11
8.02 8.23
5.01 6.15
1.1 114
8.23 8.02
5.18 6.40
1.21 122
7.55 7.49
5.40 6.72
1.22 1.32
749 6.92

Hurdle Phases

H5
6.87
1.07
8.54

7.20
1.12
8.16

7.20
1.12
8.16

7.30
1.15
7.95

7.60
1.20
7.62

8.00
128
7.14

Hé
7.98
1.1
823

8.39
1.19
7.68

8.39
1.19
7.68

848
1.18
7.75

8.85
125
7.31

9.22
122
749

H7
9.03
1.05
8.70

9.52
1.13
8.09

9.52
1.13
8.09

9.67
1.19
7.68

10.05
1.20
762

10.47
1.25
7.31

H8
10.14
1.1
8.23

10.64
112
8.16

10.63
1.1
823

10.82
1.15
7.95

11.28
123
743

11.72
1.25
7.31

H9
11.28
114
8.02

11.80
1.16
7.88

11.80
117
7.81

12.01
1.19
7.68

12.56
1.28
7.14

13.00
1.28
7.14

H10 Run-In
12.40

112 1.50
8.16 9.35
12.98

1.18 1.53
775 9.6
12.96

1.16 1.59
788 882
13.26

1.25 1.57
7.31 8.93
13.80

1.24 1.67
737 840
14.35

1.35 1.75
6.77 801

Decathlon - Heat 1

13

110m Lane/Place H1-H4 H4-H7 H7-H10

13.90

7.91

14.51

7.58

14.55

7.56

14.83

742

15.47

7.1

16.10

6.83

3/1

6/2

4/3

8/5

716

3.18
8.62

3.33
8.23

3.36
8.16

3.38
8.1

3.60
7.62

3.81

3.23
8.49

344
797

344
797

3.52
7.79

3.65
7.51

3.75
7.31

3.37
8.14

3.46
7.92

344
7.97

3.59
7.64

3.75
7.31

3.88
7.07

e [Cevin Mayer

=== 7achery Ziemek

= Johannes Erm

Lindon Victor

=B Martin Roe

=8 Kare| Tilga

4.00

3.50
3.00
2.50
2.00
150
1.00
0.50
0.00

Start-H1
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

14

110m Hurdles Date: 2021.08.04 Wind: -0.1 m/s Semi-Final 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 244 345 444 544 6.44 744 849 952 1057 1164 13.13 4/1
reactiontime 0.130 interval ~ 7steps  1.01 0.99 1.00 1.00 1.00 1.05 1.03 1.05 107 149 3.00 3.05 3.15
velocity 5.62 9.05 9.23 9.14 9.14 9.14 8.70 8.87 8.70 854 941 8.38 9.14 8.99 8.70
Parchment, Hansle (JAM) (1990) time 2.61 364 4.64 564 6.64 762 8.61 968 1069 1173 13.23 6/2
reactiontime 0.145 interval  7steps  1.03 1.00 1.00 1.00 0.98 0.99 1.07 1.01 1.04 150 3.03 297 312
velocity 5.26 8.87 9.14 9.14 9.14 9.33 9.23 8.54 9.05 879 935 831 9.05 9.23 8.79
lzumiya, Shunsuke (JPN) (2000) time 253 3.62 4.65 5.65 6.69 773 8.77 977 1084 11.95 13.35 713
reactiontime 0.141 interval  7steps  1.09 1.03 1.00 1.04 1.04 1.04 1.00 1.07 1.1 1.40 312 3.12 3.18
velocity 542 8.39 8.87 9.14 8.79 8.79 8.79 9.14 8.54 823 1001 824 8.79 8.79 8.62
Szlics, Valdé (HUN) (1995) time 2.52 361 464 564 6.65 7.69 873 9.81 10.84  11.92 13.40 9/4
reactiontime 0.140 interval  7steps  1.09 1.03 1.00 1.01 1.04 1.04 1.08 1.03 1.08 148 3.12 3.09 3.19
velocity 544 8.39 8.87 9.14 9.05 8.79 8.79 846 8.87 846 947 821 8.79 8.87 8.60
Xie Wenjun (CHN) (1990) time 264 3.70 477 5.81 6.84 7.84 8.89 992 11.01 12.09 13.58 8/5
reactiontime 0.154 interval 1.06 1.07 1.04 1.03 1.00 1.05 1.03 1.09 1.08 149 317 3.08 3.20
velocity 5.20 8.62 8.54 8.79 8.87 9.14 8.70 8.87 8.39 846 941 8.10 8.65 8.90 8.57
Pereira, Rafael (BRA) (1997) time 2.61 3.64 4.69 5.72 6.78 7.82 8.89 9.94 11.04 1214 13.62 5/6
reactiontime 0.154 interval 1.03 1.05 1.03 1.06 1.04 1.07 1.05 1.10 1.10 1.48 3.1 3.17 325
velocity 5.26 8.87 8.70 8.87 8.62 8.79 854 8.70 8.31 8.31 947 808 8.82 8.65 844
King, David (GBR) (1994) time 2,62 3.65 472 5.78 6.82 7.85 8.89 992 11.02 1213 13.67 217
reactiontime 0.141 interval  7steps  1.03 1.07 1.06 1.04 1.03 1.04 1.03 1.10 1.11 1.54 3.16 3.1 3.24
velocity 524 8.87 8.54 8.62 8.79 8.87 8.79 8.87 8.31 823 910 805 8.68 8.82 846
Trajkovic, Milan (CYP) (1992) time 257 362 4.64 5.69 6.72 7.77 8.83 986 11.01 1221 14.01 3/8
reactiontime 0.147 interval  7steps  1.05 1.02 1.05 1.03 1.05 1.06 1.03 1.15 120 180 312 3.14 3.38
velocity 5.34 8.70 8.96 8.70 8.87 8.70 8.62 8.87 7.95 762 779 785 8.79 8.73 8.11
10.00 ~Velocity (m/s) =8— Grant Holloway
=8 Hansle
Parchment
9.00 ==8-=Shunsuke Izumiya
Valdoé Sziics
8.00 =B Xjie Wenjun
=8 Rafael Pereira
e D avid King
7.00
=8 |\lilan Trajkovic
6.00
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
110m Hurdles Date: 2021.08.04 Wind: 0.1m/s Semi-Final 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Allen, Devon (USA) (1994) time 2.56 364 464 565 6.65 7.65 8.68 9.71 1073 11.79 13.18 5/1
reactiontime 0.121 interval 1.08 1.00 1.01 1.00 1.00 1.03 1.03 1.02 1.06 1.39 3.09 3.03 3.1
velocity 5.36 846 9.14 9.05 9.14 9.14 8.87 8.87 8.96 862 1009 835 8.87 9.05 8.82
Manga, Aurel (FRA) (1992) time 252 357 4.60 564 6.64 7.65 8.66 9.71 1072 11.79 13.24 6/2
reactiontime 0.151 interval  7steps  1.05 1.03 1.04 1.00 1.01 1.01 1.05 1.01 1.07 145 =PB 3.12 3.02 313
velocity 5.44 8.70 8.87 8.79 9.14 9.05 9.05 8.70 9.05 854 967 831 8.79 9.08 8.76
Thomas, Damion (JAM) (1999) time 2.62 3.68 4.70 5.71 6.76 7.79 8.83 985 1088 11.95 13.39 8/3
reactiontime 0.135 interval 7steps  1.06 1.02 1.01 1.05 1.03 1.04 1.02 1.03 1.07 1.44 3.09 3.12 3.12
velocity 524 8.62 8.96 9.05 8.70 8.87 8.79 8.96 8.87 854 974 822 8.87 8.79 8.79
Dal Molin, Paolo (ITA) (1987) time 2.51 3.56 459 564 6.68 7.7 8.75 986 1091 1204 13.40 9/4
reactiontime 0.133 interval 7steps  1.05 1.03 1.05 1.04 1.03 1.04 1.11 1.05 113 1.36 313 3.1 3.29
velocity 547 8.70 8.87 8.70 8.79 8.87 8.79 823 8.70 809 1031 821 8.76 8.82 8.33
Joseph, Jason (SUI) (1998) time 2.59 3.67 471 5.71 6.76 7.80 8.86 989 1096 12.05 13.46 4/5
reactiontime 0.135 interval 7steps  1.08 1.04 1.00 1.05 1.04 1.06 1.03 1.07 1.09 141 3.12 3.15 3.19
velocity 5.30 8.46 8.79 9.14 8.70 8.79 8.62 8.87 8.54 839 994 817 8.79 8.70 8.60
Chen Kue-Ju (TPE) (1993) time 256 364 468 571 671 776 883 990 109 1208 1357 2/6
reactiontime 0.146 interval  7steps 1.08 1.04 1.03 1.00 1.05 1.07 1.07 1.06 1.12 1.49 3.15 3.12 325
velocity 5.36 8.46 8.79 8.87 9.14 8.70 854 854 8.62 816 941 8.11 8.70 8.79 844
Lakka, Elmo (FIN) (1993) time 2.60 3.68 473 5.79 6.85 7.89 893 1000 1111 1219 13.67 317
reactiontime 0.139 interval  7steps  1.08 1.05 1.06 1.06 1.04 1.04 1.07 1.11 1.08 1.48 3.19 3.14 3.26
velocity 528 8.46 8.70 8.62 8.62 8.79 8.79 8.54 823 846 947 805 8.60 873 841
Kanai, Taioh (JPN) (1995) time 252 3.59 4.65 5.69 6.71 7.76 8.84 9.92 26.11 718
reactiontime 0.127 interval  7steps  1.07 1.06 1.04 1.02 1.05 1.08 1.08 317 3.15
velocity 5.44 8.54 8.62 8.79 8.96 8.70 8.46 846 421 8.65 8.70
Velocity (m/s) =8 Devon Allen
10.00

=B Aurel Manga

== Damion Thomas

9.00
Paolo Dal Molin

== Jason Joseph

8.00
=@ Chen Kue-Ju
e

2.00 Elmo Lakka
=8—Taioh Kanai

6.00

5.00

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
110m Hurdles Date: 2021.08.04 Wind: 0.3m/s Semi-Final 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Levy, Ronald (JAM) (1992) time 247 355 4.58 5.58 6.60 7.64 8.65 966 1069 11.72 13.23 711
reactiontime 0.154 interval  7steps  1.08 1.03 1.00 1.02 1.04 1.01 1.01 1.03 1.03 151 3.11 3.07 3.07
velocity 5.55 8.46 8.87 9.14 8.96 8.79 9.05 9.05 8.87 887 928 831 8.82 8.93 893
Martinot-Lagarde, Pascal (FRA) (1991time 252 3.57 4.58 5.58 6.59 7.62 867 9.71 1072 11.76 13.25 4/2
reactiontime 0.155 interval  7steps  1.05 1.01 1.00 1.01 1.03 1.05 1.04 1.01 1.04 149 3.06 3.09 3.09
velocity 5.44 8.70 9.05 9.14 9.05 8.87 8.70 8.79 9.05 879 941 8.30 8.96 8.87 8.87
Martinez, Asier (ESP) (2000) time 2.57 3.59 4.63 5.65 6.67 7.70 8.76 980 1083 11.83 13.27 6/3
reactiontime 0.150 interval ~ 7steps  1.02 1.04 1.02 1.02 1.03 1.06 1.04 1.03 1.00 144 PB 3.08 3.11 3.07
velocity 5.34 8.96 8.79 8.96 8.96 8.87 8.62 8.79 8.87 914 974 829 8.90 8.82 893
Pozzi, Andy (GBR) (1992) time 252 3.57 4.57 5.57 6.57 7.60 8.62 965 1074 11.83 13.32 8/4
reactiontime 0.148 interval  7steps  1.05 1.00 1.00 1.00 1.03 1.02 1.03 1.09 1.09 149 3.05 3.05 3.21
velocity 544 8.70 9.14 9.14 9.14 8.87 8.96 8.87 8.39 839 941 8.26 8.99 8.99 854
Roberts, Daniel (USA) (1997) time 248 3.55 4.58 5.61 6.62 7.69 8.75 982 1084 11.84 13.33 5/5
reactiontime 0.195 interval 1.07 1.03 1.03 1.01 1.07 1.06 1.07 1.02 1.00 149 313 3.14 3.09
velocity 5.53 8.54 8.87 8.87 9.05 854 8.62 8.54 8.96 914 941 8.25 8.76 8.73 8.87
Czykier, Damian (POL) (1992) time 2.59 3.60 4.62 5.63 6.69 7.79 8.86 994 11.05 1215 13.63 2/6
reactiontime 0.152 interval 7steps  1.01 1.02 1.01 1.06 1.10 1.07 1.08 .14 1.10 1.48 3.04 323 3.29
velocity 5.30 9.05 8.96 9.05 8.62 8.31 8.54 846 8.23 8.31 947  8.07 9.02 8.49 8.33
Hough, Nicholas (AUS) (1993) time 260 371 4.73 5.78 6.83 7.90 902 1011 1125 1233 13.88 9/7
reactiontime 0.163 interval  7steps 1.1 1.02 1.05 1.05 1.07 1.12 1.09 1.14 1.08 155 3.18 3.24 3.31
velocity 5.28 8.23 8.96 8.70 8.70 8.54 8.16 8.39 8.02 846 905 793 8.62 8.46 8.28
Constantino, Gabriel (BRA) (1995) time 258 3.66 4.71 5.78 6.86 7.95 902 1013 1126 1237 13.89 3/8
reactiontime 0.159 interval  7steps  1.08 1.05 1.07 1.08 1.09 1.07 1.11 1.13 1.11 1.52 3.20 324 3.35
velocity 5.32 8.46 8.70 8.54 8.46 8.39 8.54 8.23 8.09 823 922 792 857 846 8.19
10.00 -
Velocity (m/s) : —&—Ronald Levy

«8—Pascal Martinot-
Lagarde

9.00 - Asier Martinez
Andy Pozzi

8.00 =8 Daniel Roberts
=B Damian Czykier
- |\

7.00 Nicholas Hough
=8 Gabriel

Constantino
6.00
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles

Allen, Devon (USA) (1994)
reactiontime  0.146

Date: 2021.08.03

time
interval
velocity

Martinot-Lagarde, Pascal (FRA) (1991time

reactiontime 0.155

Kanai, Taioh (JPN) (1995)
reactiontime  0.148

Dal Molin, Paolo (ITA) (1987)
reactiontime  0.151

Lakka, Elmo (FIN) (1993)
reactiontime  0.145

Alkana, Antonio (RSA) (1990)
reactiontime 0.118

interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

Douvalidis, Konstantinos (GRE) (198 time

reactiontime 0.128

Rodrigues, Eduardo (BRA) (1995)
reactiontime 0.163

10.00
Velocity (m/s)

8.00
7.50
7.00
6.50
6.00
5.50

5.00
H1 H2

Time Intervals (s)

3.50

interval
velocity

time
interval
velocity

H3

H1
261

5.26
2.58
7 steps
532
2.58
7 steps
5.32
257
7 steps
534
2.61
7 steps
5.26
2.58
5.32
2,62

7 steps
524

4.94

H4

H2
3.66
1.05
8.70

3.66
1.08
8.46

3.66
1.08
8.46

3.66
1.09
8.39

3.66
1.05
8.70

3.65
1.07
8.54

3.74
1.12
8.16

3.86
1.08
8.46

Wind: -0.1 m/s
H3 H4
4.66 5.65
1.00 0.99
9.14 9.23
4.66 5.66
1.00 1.00
9.14 9.14
468 5.68
1.02 1.00
8.96 9.14
4.68 5.68
1.02 1.00
8.96 9.14
4.69 5.68
1.03 0.99
8.87 9.23
471 571
1.06 1.00
8.62 9.14
4.77 5.78
1.03 1.01
8.87 9.05
4.90 5.90
1.04 1.00
8.79 9.14

H5

Hé

Hurdle Phases

6.70

6.70

Hé
762
0.97
942

7.65
0.98
9.33
7.73
1.03
8.87
7.73
1.03
8.87
7.73
1.03
8.87
7.79
8.79
7.81
8.87
7.96

1.02
8.96

H7

H7
8.61
0.99
9.23

8.66
1.01
9.05

8.78
1.05
8.70

8.78
1.05
8.70

8.77
1.04
8.79

8.82
1.03
8.87

8.86
1.05
8.70
9.01

1.05
8.70

H8

H8
9.63
1.02
8.96

9.70
1.04
8.79

9.81
1.03
8.87

9.83
1.05
8.70

9.81
1.04
8.79

9.89
1.07
8.54

9.95
1.09
8.39

10.06
1.05
8.70

H9
10.66
1.03
8.87

10.81
111
8.23

10.89
1.08
8.46

10.94
1.1
8.23

10.87
1.06
8.62

10.97
1.08
8.46

11.01
1.06
8.62

11.20

1.14
8.02

H9

H10 Run-In
11.78

112 143
8.16 9.80
11.87

1.06 1.50
862 935
11.97

1.08 1.44
846 974
12.00

1.06 1.44
8.62 9.74
11.98

1.11 1.50
823 9.35
12.06

1.09 1.49
8.39 9.41
12.10

1.09 1.53
8.39 9.16
12.30

1.10 1.48
8.31 947

H10
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110m Lane/Place H1-H4 H4-H7 H7-H10

3.04
9.02

3.08
8.90

3.10
8.85

3.1
8.82

3.07

3.13
8.76

3.16
8.68

3.12

Heat 5
13.21 5/1
8.33
13.37 3/2
8.23
1341 713
8.20
13.44 8/4
8.18
13.48 6/5
8.16
13.55 4/6
8.12
13.63 217
8.07
13.78 9/8
7.98

Run-n

110m

8.79

2,96
9.26

3.00
9.14

3.10
8.85

3.10
8.85

3.09
8.87

3.1
8.82

3.08
8.90

3.1
8.82

3.17
8.65

3.21
8.54

3.19
8.60

3.24
846

3.29
8.33

=8—Devon Allen

«8—Pascal Martinot-
Lagarde
=®-==Taioh Kanai
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=8 Elmo Lakka

=B Antonio Alkana

=B Konstantinos
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=8 Eduardo
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3.00
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles

Manga, Aurel (FRA) (1992)
reaction time

0.154

Izumiya, Shunsuke (JPN) (2000)

reaction time

Pereira, Rafael (BRA) (1997)
reaction time

Xie Wenjun (CHN) (1990)
reaction time

Chen Kue-Ju (TPE) (1993)
reaction time

King, David (GBR) (1994)
reaction time

Lovett, Eddie (ISV) (1992)
reaction time

0.122

0.145

0.147

0.161

0.111

0.132

Chan Chung Wang (NKG) (1991)

reaction time

10.00
Velocity (m/s)

0.149

Date: 2021.08.03

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
245
7 steps
5.60

249
7 steps
5.51
2.53
542
253
542
2,53
7 steps
542
253
7 steps
542
2.58
5.32
2,62

7 steps
524

8.00

7.50

7.00

6.50

6.00

5.50

5.00

H1

H2 H3 H4

Time Intervals (s)

3.50

3.00

2.50

2.00

150

1.00

0.50

0.00

H2
3.52
1.07
8.54

352
1.03
8.87

357
1.04
8.79

3.61
1.08
8.46

357
1.04
8.79
3.57
1.04
8.79
3.65
8.54
3.73

1.11
8.23

Wind: -0.2m/s
H3 H4
4.53 5.57
1.01 1.04
9.05 8.79
4.55 5.57
1.03 1.02
8.87 8.96
4.60 5.63
1.03 1.03
8.87 8.87
464 5.69
1.03 1.05
8.87 8.70
4.57 5.61
1.00 1.04
9.14 8.79
462 5.66
1.05 1.04
8.70 8.79
4.77 5.85
1.12 1.08
8.16 8.46
4.81 5.90
1.08 1.09
8.46 8.39

H5

Hé

Hurdle Phases

H5
6.61
1.04
8.79

6.63
1.06
8.62
6.68

1.05
8.70

7.02

8.16

Hé
761
1.00
9.14
7.69
8.62
7.73
8.70
7.78
1.01
9.05
7.77
1.08
7.81
8.62
8.05
8.39
813

1.11
8.23

H7

H7
8.61

014
869
9.14
873
0.14
881
1.03
887
881
879
8.82
1.01
0.3
846
021

1.08
8.46

H8

H8
9.64
1.03
8.87

9.72
1.03
8.87

9.81
1.08
846

9.84
1.03
8.87

9.84
1.03
8.87

9.85
1.03
8.87

10.24
1.1
8.23

10.32
1.11
8.23

H9
10.72
1.08
8.46

10.82
1.10
8.31

10.91
1.10
8.31

10.92
1.08
8.46

10.97
113
8.09

10.98
113
8.09

1.41
117
7.81

11.46

1.14
8.02

H9

H10 Run-In
11.78

1.06 1.46
8.62 9.60
11.86

1.04 1.42
879 987
12.01

1.10 1.45
8.31 9.67
12.04

112 147
8.16 9.54
12.04

1.07 1.49
8.54 941
12.06

1.08 1.49
8.46 9.41
12.62

1.21 1.55
7.55 9.05
12.64

1.18 1.59
7.75 8.82

H10

110m
13.24
=PB
8.31
13.28
8.28
1346
817
13.51
8.14

13.53

14.17

7.76

14.23

703

Run-n

18

Heat 4
Lane/Place H1-H4 H4-H7 H7-H10
8/1
3.12 3.04 3.17
8.79 9.02 8.65
6/2
3.08 3.12 317
8.90 8.79 8.65
4/3
3.10 3.10 3.28
8.85 8.85 8.36
2/4
3.16 3.12 3.23
8.68 8.79 849
3/5
3.08 3.20 3.23
8.90 8.57 849
1/6
3.13 3.16 3.24
8.76 8.68 8.46
9/7
3.27 3.28 349
8.39 8.36 7.86
718
3.28 3.31 343
8.36 8.28 7.99

=B Aurel Manga

=@ Shunsuke lzumiya

«=®-—=Rafael Pereira
Xie Wenjun

=B Chen Kue-Ju

== D avid King

=B Fdie Lovett

«=8—=Chen Chung
Wang

110m

Start-H1

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles

Holloway, Grant (USA) (1997)
reactiontime  0.127

Parchment, Hansle (JAM) (1990)
reactiontime 0.155

Hough, Nicholas (AUS) (1993)
reactiontime  0.162

Czykier, Damian (POL) (1992)
reactiontime  0.141

Traber, Gregor (GER) (1992)
reactiontime  0.136

Takayama, Shunya (JPN) (1994)
reactiontime 0.153

Lararaudeuse, Jeremie (MRI) (2001)
reactiontime  0.132

Hamadi, Fadane (COM) (1992)
reactiontime  0.189

9.50
Velocity (m/s)

9.00

8.00

5.00

3.50

Date: 2021.08.03

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
237
7 steps
5.79

2.51
7 steps
547
261
7 steps
5.26
2.56
7 steps
5.36
2,53
7 steps
542
249
5.51
2.56
5.36
2.80

4.90

H2
3.37
1.00
9.14

3.56
1.05
8.70

3.65
1.04
8.79

3.60
1.04
8.79

3.56
1.03
8.87

3.56
1.07
8.54

3.64
1.08
8.46
3.96
1.16
7.88

Wind: -0.1 m/s
H3 H4
4.35 5.34
0.98 0.99
9.33 9.23
4.59 5.59
1.03 1.00
8.87 9.14
468 573
1.03 1.05
8.87 8.70
464 5.67
1.04 1.03
8.79 8.87
4.62 5.65
1.06 1.03
8.62 8.87
462 572
1.06 1.10
8.62 8.31
4.73 5.76
1.09 1.03
8.39 8.87
5.08 6.22
112 114
8.16 8.02

H5
6.31
0.97
9.42

6.59
1.00
9.14

6.73
1.00
9.14

6.71
1.04
8.79

6.68
1.03
8.87

6.86
114
8.02

6.84
1.08
8.46

Hé
7.31
1.00
9.14
759
9.14
7.75
1.02
8.96
7.72
1.01
9.05
7.72
8.79
7.93
1.07
7.88

8.79

H7
8.31

9.14
8.61
1.02
8.96
8.81
8.62
8.77
8.70
8.77
1.05
8.70
9.05
112
8.16
9.00

112
8.16

H8
9.34
1.03
8.87

9.63
1.02
8.96

9.91
1.10
8.31

9.88
1.1
823

9.88
1.11
8.23

10.21
1.16
7.88

10.08
1.08
8.46

H9
10.41
1.07
8.54

10.64
1.01
9.05

10.97
1.06
8.62

10.97
1.09
8.39

10.97
1.09
8.39

11.33
112
8.16

11.24
1.16
7.88

H10 Run-In
11.47

1.06 1.55
8.62 9.05
11.70

1.06 1.53
862 9.16
12.04

1.07 1.53
854 916
12.07

1.10 1.54
8.31 9.10
12.07

1.10 1.58
8.31 8.87
12.44

1.11 1.54
8.23 9.10
12.44

1.20 1.59
7.62 8.82

13.02

8.45

13.23

8.31

13.57

8.11

13.61

8.08

13.65

8.06

13.98

14.03

7.84

14.99

7.34

Heat 3
110m Lane/Place H1-H4 H4-H7 H7-H10

9/1

712

3/3

4/5

2/6

117

297
9.23

3.08
8.90

3.12
8.79

3.1
8.82

342
8.02

297
9.23

3.02
9.08

3.08
8.90

3.10
8.85

3.12
8.79

3.33
8.23

3.24
8.46

19

3.16
8.68

3.09
8.87

323
849

3.30
8.31

3.30
8.31

=8 Grant Holloway

=== Hansle

Parchment
«=@-==Nicholas Hough

Damian Czykier

=@ Gregor Traber

=B Shunya Takayama

=B Jeremie

Lararaudeuse
=8-—Fadane Hamadi

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

110m Hurdles Date: 2021.08.03

H1 H2

Martinez, Asier (ESP) (2000) time 2.70 372
reactiontime 0.146 interval  7steps  1.02

velocity 5.08 8.96

Roberts, Daniel (USA) (1997) time 2.61 3.66
reactiontime 0.188 interval 1.05

velocity 5.26 8.70

Thomas, Damion (JAM) (1999) time 270 3.78
reactiontime 0.142 interval  7steps 1.08

velocity 5.08 8.46

Trajkovic, Milan (CYP) (1992) time 261 3.69
reactiontime 0.117 interval 7steps 1.08

velocity 5.26 8.46

Parakhonka, Vitali (BLR) (1993) time 2.69 373
reactiontime 0.133 interval 1.04

velocity 5.10 8.79

Brathewaite, Shane (BAR) (1990) time 2.66 3.73
reactiontime 0.151 interval  7steps  1.07

velocity 5.16 8.54

Alyouha, Yaqoub (KUW) (1993) time 2.66 3.70
reactiontime 0.117 interval 1.04

velocity 5.16 8.79

Fofana, Hassane (ITA) (1992) time 270 3.73
reactiontime 0.161 interval 1.03

velocity 5.08 8.87

Velocity (m/s)
10.00

9.00

8.00

7.00

6.00

5.00

H1 H2 H3

H4

Time Intervals (s)

3.50

Wind: -0.1 m/s
H3 H4
4.73 5.77
1.01 1.04
9.05 8.79
4.66 5.69
1.00 1.03
9.14 8.87
481 5.81
1.03 1.00
8.87 9.14
4.69 5.72
1.00 1.03
9.14 8.87
4.73 5.75
1.00 1.02
9.14 8.96
471 5.73
0.98 1.02
9.33 8.96
4.70 buss)
1.00 1.03
9.14 8.87
4.80 5.86
1.07 1.06
8.54 8.62

H5 Hé

Hurdle Phases

H5
6.79
1.02
8.96

6.70
1.01
9.05
6.85
1.04
8.79
6.78
1.06
8.62
6.80
1.05
8.70
6.73
9.14
6.81

846

6.89
1.03
8.87

7.78

7.86
1.05
8.70
7.93

8.79

H7

H7
8.86
1.05
8.70

8.78
1.06
8.62

8.90
1.01
9.05

8.89
1.03
8.87

8.89
1.07
8.54

8.90
112
8.16

8.90
1.04
8.79
9.01

1.08
8.46

H8

H8
9.89
1.03
8.87

9.97
1.07
8.54

9.91
1.02
8.96

9.94
1.05
8.70

10.02
1.12
8.16

10.01
1.1
8.23

10.09
1.08
8.46

H9
10.90
1.01
9.05

10.89
1.03
8.87

11.04
1.07
8.54

11.04
1.13
8.09

11.04
1.10
8.31

11.09
1.07
8.54

11.09
1.08
8.46

11.13

1.04
8.79

H9

H10 Run-In
11.97

1.07 1.35
854 1039
11.97

1.08 1.44
846 974
12.12

1.08 142
846 987
12.13

1.09 1.46
8.39 9.60
12.12

1.08 1.49
846 941
12.22

1.13 1.42
8.09 9.87
12.22

113 147
8.09 9.54
12.26

1.13 1.44
8.09 9.74

H10

20

Heat 2

110m Lane/Place H1-H4 H4-H7 H7-H10
13.32 71

3.07 3.09 3.1
8.26 8.93 8.87 8.82
1341 5/2

3.08 3.09 3.19
8.20 8.90 8.87 8.60
13.54 8/3

3.1 3.09 322
8.12 8.82 8.87 8.52
13.59 2/4

3.1 3.17 3.24
8.09 8.82 8.65 8.46
13.61 9/5

3.06 3.14 3.23
8.08 8.96 8.73 849
13.64 4/6

3.07 3.17 3.32
8.06 8.93 8.65 8.26
13.69 317

3.07 3.17 3.32
8.04 8.93 8.65 8.26
13.70 6/8

3.16 3.15 3.25
8.03 8.68 8.70 844

=8 Asier Martinez
—8— Daniel Roberts
==@==Damion Thomas
Milan Trajkovic
8- \/itali Parakhonka
=8 Shane
Brathewaite

e Yaoub Alyouha

8- Hassane Fofana

Run-n 110m

3.00

2.50

2.00

1.00

0.50

0.00
Start-H1

H1-H4

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
110m Hurdles Date: 2021.08.03 Wind: 0.0m/s Heat 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Levy, Ronald (JAM) (1992) time 247 3.62 4.62 5.62 6.62 7.60 8.62 965 1069 11.74 13.17 4/1
reactiontime 0.129 interval  7steps 1.5 1.00 1.00 1.00 0.98 1.02 1.03 1.04 105 143 3.15 3.00 3.12
velocity 5.55 7.95 9.14 9.14 9.14 9.33 8.96 8.87 8.79 870 980 835 8.70 9.14 8.79
Joseph, Jason (SUI) (1998) time 257 3.69 4.69 5.70 6.73 7.70 869 974 1078 11.86 13.31 6/2
reactiontime 0.143 interval  7steps  1.12 1.00 1.01 1.03 0.97 0.99 1.05 1.04 1.08 145 313 299 317
velocity 5.34 8.16 9.14 9.05 8.87 942 9.23 8.70 8.79 846 967 826 8.76 9.17 8.65
Sziics, Valdé (HUN) (1995) time 254 3.69 4.69 5.75 6.75 7.78 8.82 984 1094 1206 13.50 9/3
reactiontime 0.137 interval  7steps 1.15 1.00 1.06 1.00 1.03 1.04 1.02 1.10 112 144 3.21 3.07 3.24
velocity 5.40 7.95 9.14 8.62 9.14 8.87 8.79 8.96 8.31 816 974 815 854 8.93 846
Pozzi, Andy (GBR) (1992) time 258 3.66 4.70 5.71 6.72 7.70 8.77 983 10.88 11.98 13.50 2/4
reactiontime 0.135 interval  7steps  1.08 1.04 1.01 1.01 0.98 1.07 1.06 1.05 110 152 313 3.06 3.21
velocity 532 8.46 8.79 9.05 9.05 9.33 8.54 8.62 8.70 8.31 922 815 8.76 8.96 854
Constantino, Gabriel (BRA) (1995) time 2.58 3.70 4.74 5.78 6.77 7.81 8.86 990 1098 1210 13.55 5/5
reactiontime 0.154 interval  7steps  1.12 1.04 1.04 0.99 1.04 1.05 1.04 1.08 112 145 3.20 3.08 3.24
velocity 5.32 8.16 8.79 8.79 9.23 8.79 8.70 8.79 846 816 967 812 8.57 8.90 846
Obasuyi, Michael (BEL) (1999) time 262 3.70 477 5.82 6.83 7.86 8.90 10.00 11.06 1220 13.65 8/6
reactiontime 0.141 interval  7steps 1.08 1.07 1.05 1.01 1.03 1.04 1.10 1.06 1.14 1.45 320 3.08 3.30
velocity 524 8.46 8.54 8.70 9.05 8.87 8.79 8.31 8.62 802 967 806 8.57 8.90 8.31
Mendy, Louis Francois (SEN) (1999) time 2,66 384 4.89 5.93 6.94 7.98 903 1011 1122 1234 13.84 717
reactiontime 0.169 interval 1.18 1.05 1.04 1.01 1.04 1.05 1.08 1.11 112 150 3.27 3.10 3.31
velocity 5.16 7.75 8.70 8.79 9.05 8.79 8.70 8.46 8.23 816 935 795 8.39 8.85 8.28
Belocian, Wilhem (FRA) (1995) time 248 3.68 4.70 5.76 6.79 7.81 8.86 9.97 3/--
reactiontime 0.135 interval 1.20 1.02 1.06 1.03 1.02 1.05 1.11 DQ 3.28 3.10
velocity 5.53 7.62 8.96 8.62 8.87 8.96 8.70 823 8.36 8.85
10.00
Velocity (m/s) ) —&—Ronald Levy
9.50 \
=@ |ason Joseph
9.00 ==@==\/ald¢ Szlics
8.50 Andy Pozzi
8.00 =B Gabriel
Constantino
7.50 e \ichael Obasuyi
7.00 e | OUIS Frangois
Mendy
) .
6.50 =8—\\/ilhem Belocian
6.00
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2021 Miiller British Grand Prix (Gateshead, GBR) (TV Analysis)
110m Hurdles Date: 2021.07.13 Wind: 0.8m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Levy, Ronald (JAM) (1992) time 254 3.60 464 5.66 6.66 7.68 8.70 9.70 10.76  11.82 13.22 4/1
reactiontime 0.150 interval 7steps  1.06 1.04 1.02 1.00 1.02 1.02 1.00 1.06 1.06 1.40 3.12 3.04 3.12
velocity 5.40 8.62 8.79 8.96 9.14 8.96 8.96 9.14 8.62 862 10.01 8.32 8.79 9.02 8.79
McLeod, Omar (JAM) (1994) time 2.56 3.62 4.62 5.66 6.68 7.68 8.68 9.74 10.78  11.94 13.42 5/2
reactiontime 0.140 interval 1.06 1.00 1.04 1.02 1.00 1.00 1.06 1.04 1.16 1.48 3.10 3.02 3.26
velocity 5.36 8.62 9.14 8.79 8.96 9.14 9.14 8.62 8.79 7.88 9.47 8.20 8.85 9.08 8.41
Pozzi, Andy (GBR) (1992) time 256 362 464 564 666 772 876 980 1088 11.98 1345 3/3
reactiontime 0.114 interval  7steps  1.06 1.02 1.00 1.02 1.06 1.04 1.04 1.08 1.10 1.47 3.08 3.12 322
velocity 5.36 8.62 8.96 9.14 8.96 8.62 8.79 8.79 8.46 8.31 9.54 8.18 8.90 8.79 8.52
Dunning, Robert (USA) (1997) time 2.60 3.62 472 5.76 6.82 7.88 8.92 1000 11.08 1218 13.71 6/4
reactiontime 0.130 interval 7steps  1.02 1.10 1.04 1.06 1.06 1.04 1.08 1.08 1.10 1.53 3.16 3.16 3.26
velocity 528 8.96 8.31 8.79 8.62 8.62 8.79 8.46 8.46 8.31 9.16 8.02 8.68 8.68 8.41
Broadbell, Rasheed (JAM) (2000) time 2.60 3.72 4.76 5.82 6.88 7.98 9.04 10.10 1122 1232 13.84 2/5
reactiontime 0.165 interval 7steps  1.12 1.04 1.06 1.06 1.10 1.06 1.06 1.12 1.10 1.52 322 322 3.28
velocity 528 8.16 8.79 8.62 8.62 8.31 8.62 8.62 8.16 8.31 9.22 7.95 8.52 8.52 8.36
Ojora, Tade (GBR) (1999) time 264 372 480 584 692 800 904 1018 1128 1240 13.87 716
reactiontime 0.151 interval 1.08 1.08 1.04 1.08 1.08 1.04 1.14 1.10 1.12 147 3.20 3.20 3.36
velocity 520 8.46 8.46 8.79 8.46 8.46 8.79 8.02 8.31 8.16 9.54 7.93 8.57 8.57 8.16
Dal Molin, Paolo (ITA) (1987) time 252 3.60 464 574 6.86 7.96 9.04 10.16  11.24 1236 13.97 8/7
reactiontime 0.150 interval 7steps  1.08 1.04 1.10 1.12 1.10 1.08 1.12 1.08 1.12 1.61 3.22 3.30 3.32
velocity 544 8.46 8.79 8.31 8.16 8.31 8.46 8.16 8.46 8.16 8.71 7.87 8.52 831 8.26
Velocity (m/s)
10.00

=8 Ronald Levy

=B Omar McLeod

9.00
==0==Andy Pozzi
Robert Dunning
8.00
=8 Rasheed Broadbell
7.00 s==B-—Tade Ojora
«=8—Pa0lo Dal Molin
6.00
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1078 @ 30fps
Timing From: First Movement

Source: https://www.youtube.com/watch?v=6T0k5ibeqPw
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Biomechanical Analysis
2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)
110m Hurdles Date: 2021.07.06 Wind: -0.1 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 2.36 3.37 4.37 5.35 6.34 7.34 8.36 9.40 1047 1156 13.08 4/1
reactiontime 0.145 interval  7steps  1.01 1.00 0.98 0.99 1.00 1.02 1.04 1.07 1.09 1.52 299 3.01 320
velocity 5.81 9.05 9.14 9.33 9.23 9.14 8.96 8.79 8.54 8.39 9.22 841 917 9.1 8.57
Ortega, Orlando (ESP) (1991) time 247 3.50 4.54 5.54 6.54 7.54 8.56 9.57 10.58  11.63 13.15 5/2
reactiontime 0.134 interval  7steps  1.03 1.04 1.00 1.00 1.00 1.02 1.01 1.01 1.05 1.52 3.07 3.02 3.07
velocity 5.55 8.87 8.79 9.14 9.14 9.14 8.96 9.05 9.05 8.70 9.22 8.37 8.93 9.08 8.93
Shubenkov, Sergey (ANA) (1990) time 250 353 454 556 655 754 854 957 1061 1164 13.19 6/3
reactiontime 0.150 interval  7steps  1.03 1.01 1.02 0.99 0.99 1.00 1.03 1.04 1.03 1.55 3.06 2.98 3.10
velocity 5.49 8.87 9.05 8.96 9.23 9.23 9.14 8.87 8.79 8.87 9.05 8.34 8.96 9.20 8.85
Levy, Ronald (JAM) (1992) time 243 3.46 4.52 5.57 6.59 761 8.65 9.68 10.70  11.74 13.25 3/4
reactiontime 0.140 interval  7steps  1.03 1.06 1.05 1.02 1.02 1.04 1.03 1.02 1.04 1.51 3.14 3.08 3.09
velocity 5.65 8.87 8.62 8.70 8.96 8.96 8.79 8.87 8.96 8.79 9.28 8.30 8.73 8.90 8.87
Sziics, Valdé (HUN) (1995) time 245 3.50 4.52 5.57 6.61 7.61 8.67 9.72 10.78  11.86 13.47 2/5
reactiontime 0.147 interval  7steps  1.05 1.02 1.05 1.04 1.00 1.06 1.05 1.06 1.08 1.61 3.12 3.10 3.19
velocity 5.60 8.70 8.96 8.70 8.79 9.14 8.62 8.70 8.62 8.46 8.71 8.17 8.79 8.85 8.60
9.50
Velocity (m/s)
9.00 I =8 Grant Holloway
8.50 \
=B Orlando Ortega
8.00
——
7.50 Sergey Shubenkov
7.00 Ronald Levy
6.50
B \/ald 6 Sziics
6.00
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1078 @ 60fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=xR6lgerGpal
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Biomechanical Analysis
2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
110m Hurdles Date: 2021.06.26 Wind: 0.4 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 240 3.37 434 5.30 6.27 7.24 8.26 927 1033 1142 12.96 4/1
reactiontime 0.146 interval  7steps 097 0.97 0.96 0.97 0.97 1.02 1.01 1.06 109 154 290 2.96 3.16
velocity 5.72 9.42 9.42 9.52 9.42 942 8.96 9.05 8.62 839 910 849 9.46 9.26 868
Allen, Devon (USA) (1994) time 250 353 4.53 5.53 6.54 7.57 8.56 958 10.60 11.64 13.10 5/2
reactiontime 0.152 interval 1.03 1.00 1.00 1.01 1.03 0.99 1.02 1.02 1.04 146 3.03 3.03 3.08
velocity 5.49 8.87 9.14 9.14 9.05 8.87 9.23 8.96 8.96 879 960 840 9.05 9.05 8.90
Roberts, Daniel (USA) (1998) time 243 347 447 5.47 6.47 7.49 8.51 953 1056 11.61 13.11 6/3
reactiontime 0.201 interval 1.04 1.00 1.00 1.00 1.02 1.02 1.02 1.03 1.05 150 3.04 3.04 3.10
velocity 5.65 8.79 9.14 9.14 9.14 8.96 8.96 8.96 8.87 870 935 839 9.02 9.02 8.85
Cunningham, Trey (USA) (1998) time 243 347 447 5.47 6.47 7.49 8.52 956 1062 11.70 13.21 3/4
reactiontime 0.165 interval 7steps  1.04 1.00 1.00 1.00 1.02 1.03 1.04 1.06 1.08 151 =PB 3.04 3.05 3.18
velocity 5.65 8.79 9.14 9.14 9.14 8.96 8.87 8.79 8.62 846 928 833 9.02 8.99 8.62
Brown, Tai (USA) (2000) time 2.60 3.63 4.65 5.67 6.67 7.67 8.69 972 1076 11.84 13.32 8/5
reactiontime 0.174 interval 1.03 1.02 1.02 1.00 1.00 1.02 1.03 1.04 1.08 148 PB 3.07 3.02 3.15
velocity 528 8.87 8.96 8.96 9.14 9.14 8.96 8.87 8.79 846 947 826 893 9.08 8.70
Dickson, Michael (USA) (1997) time 250 3.55 4.60 5.62 6.64 7.67 8.71 9.74 1078  11.85 13.34 2/6
reactiontime 0.201 interval 7steps  1.05 1.05 1.02 1.02 1.03 1.04 1.03 1.04 1.07 1.49 3.12 3.09 3.14
velocity 549 8.70 8.70 8.96 8.96 8.87 8.79 8.87 8.79 854 941 8.25 8.79 8.87 8.73
Britt, Jamal (USA) (1998) time 247 353 4.57 5.60 6.64 7.67 8.72 977 1085 11.95 1347 717
reactiontime 0.158 interval  7steps  1.06 1.04 1.03 1.04 1.03 1.05 1.05 1.08 110 152 313 3.12 323
velocity 5.55 8.62 8.79 8.87 8.79 8.87 8.70 8.70 8.46 8.31 922 817 8.76 8.79 849
Eaton, Jarrett (USA) (1989) time 247 3.50 4.50 5.54 6.54 7.57 8.64 9.71 1084 11.98 13.64 1/8
reactiontime 0.137 interval  7steps  1.03 1.00 1.04 1.00 1.03 1.07 1.07 113 114 166 3.07 3.10 3.34
velocity 5.55 8.87 9.14 8.79 9.14 8.87 8.54 854 8.09 802 845 806 8.93 8.85 8.21
10.00
Velocity (m/s) =@ Grant Holloway
9.50
=8— Devon Allen
9.00
@8- Daniel Roberts
8.50
Trey Cunningham
8.00
=B Tai Brown
7.50 8- \ichael Dickson
7.00 =8— jamal Britt
6.50 =B |arrett Eaton
6.00
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=2sin2Dbspu8
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

110m Hurdles Date: 2021.06.26 Wind: 1.2m/s Semi-Final 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Allen, Devon (USA) (1994) time 253 3.56 4.56 554 6.55 7.56 8.55 958 1061 1164 13.10 5/1
reactiontime 0.124 interval 1.03 1.00 0.98 1.01 1.01 0.99 1.03 1.03 1.03 1.46 3.01 3.01 3.09
velocity 542 8.87 9.14 9.33 9.05 9.05 9.23 8.87 8.87 887 960 840 9.1 9.11 8.87
Roberts, Daniel (USA) (1998) time 246 353 4.53 553 6.55 7.56 8.55 9.61 10.63  11.72 13.25 4/2
reactiontime 0.179 interval 1.07 1.00 1.00 1.02 1.01 0.99 1.06 1.02 1.09 1.53 3.07 3.02 317
velocity 5.58 854 9.14 9.14 8.96 9.05 9.23 8.62 8.96 839 916 830 8.93 9.08 8.65
Dickson, Michael (USA) (1997) time 250 360 457 560 663 767 867 971 1074 11.86 13.29 6/3
reactiontime 0.173 interval  7steps  1.10 0.97 1.03 1.03 1.04 1.00 1.04 1.03 1.12 143 3.10 3.07 3.19
velocity 549 8.31 942 8.87 8.87 8.79 9.14 8.79 8.87 816 980 828 8.85 8.93 8.60
Eaton, Jarrett (USA) (1989) time 2.50 3.56 453 554 6.55 7.60 8.60 963 1070 11.80 13.32 3/4
reactiontime 0.157 interval  7steps  1.06 0.97 1.01 1.01 1.05 1.00 1.03 1.07 1.10 1.52 3.04 3.06 3.20
velocity 549 8.62 942 9.05 9.05 8.70 9.14 8.87 8.54 8.31 922 826 9.02 8.96 8.57
Mallett, Aaron (USA) (1994) time 2.56 3.60 4.63 563 6.63 7.67 867 9.71 10.76  11.86 13.33 715
reactiontime 0.198 interval 1.04 1.03 1.00 1.00 1.04 1.00 1.04 1.05 1.10 147 3.07 3.04 3.19
velocity 5.36 8.79 8.87 9.14 9.14 8.79 9.14 8.79 8.70 8.31 954 825 8.93 9.02 8.60
time
Marshall, Jamar (USA) (2001) time 2.50 3.60 4.60 5.60 6.65 7.69 8.70 973 1080 11.88 13.38 1/6
reactiontime 0.137 interval  7steps  1.10 1.00 1.00 1.05 1.04 1.01 1.03 1.07 1.08 1.50 DQ 3.10 3.10 3.18
velocity 549 8.31 9.14 9.14 8.70 8.79 9.05 8.87 8.54 846 935 822 8.85 8.85 8.62
Crittenden, Freddie (USA) (1994) time 2.56 3.60 4.63 5.70 6.74 7.77 8.80 990 1099 1207 13.63 2/+6
reactiontime 0.175 interval 1.04 1.03 1.07 1.04 1.03 1.03 1.10 1.09 1.08 1.56 3.14 3.10 3.27
velocity 5.36 8.79 8.87 854 8.79 8.87 8.87 8.31 8.39 846 899 807 8.73 8.85 8.39
Ames, Brendan (USA) (1988) time 2.56 363 4.65 5.67 6.70 7.73 888 1000 1113 1230 13.96 8/87
reactiontime 0.208 interval  7steps  1.07 1.02 1.02 1.03 1.03 1.15 112 1.13 147 1.66 3.1 3.21 342
velocity 5.36 8.54 8.96 8.96 8.87 8.87 7.95 8.16 8.09 7.81 845 7.88 8.82 8.54 8.02
10.00
Velocity (m/s) «=8-—Devon Allen
9.50
=8— Daniel Roberts
9.00
= Michael Dickson
8.50
Jarrett Eaton
8.00
=B Aaron Mallett
7.50 =B |amar Marshall
7.00 =8—[reddie Crittenden
6.50 8- Brendan Ames
6.00
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=ALtrPk_oUeQ
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

110m Hurdles Date: 2021.06.26
H1 H2
Holloway, Grant (USA) (1997) time 249 3.49

reactiontime 0.169 interval  7steps  1.00
velocity 551 9.14

Cunningham, Trey (USA) (1998) time 246 3.48
reactiontime 0.163 interval  7steps  1.02
velocity 5.58 8.96

Britt, Jamal (USA) (1998) time 247 353
reactiontime 0.147 interval  7steps  1.06
velocity 5.55 8.62

Brown, Tai (USA) (2000) time 2,62 3.65
reactiontime 0.173 interval 1.03
velocity 524 8.87

Gilbert, Tre'Bien (USA) (1999) time 2.50 3.58
reactiontime 0.191 interval 7steps 1.08
velocity 5.49 8.46

McConico, Jaylan (USA) (1998) time 2.55 3.62
reactiontime 0.209 interval 1.07
velocity 5.38 8.54

Brooks, Devon (USA) (1998) time 262 3.66
reactiontime 0.264 interval 7steps 1.04
velocity 524 8.79

Moore, Isaiah (USA) (1996) time 254 3.63
reactiontime 0.147 interval 1.09
velocity 5.40 8.39

Brixey, Sam (USA) (1998) time 2.50 3.58
reactiontime 0.148 interval  7steps 1.08
velocity 549 8.46

Wind: 1.8m/s
H3 H4
4.45 5.40
0.96 0.95
9.52 9.62
4.49 5.47
1.01 0.98
9.05 9.33
455 5.55
1.02 1.00
8.96 9.14
4.67 5.69
1.02 1.02
8.96 8.96
4.60 5.61
1.02 1.01
8.96 9.05
464 5.68
1.02 1.04
8.96 8.79
4.68 5.70
1.02 1.02
8.96 8.96
4.69 572
1.06 1.03
8.62 8.87
4.67 5.70
1.09 1.03
8.39 8.87

6.70
9.05
6.63
1.02
8.96
6.70
1.02
6.72
8.96
6.77
1.05
8.70
6.77

1.07
8.54

295
9.29

3.09
8.87

3.07
8.93

3.02
9.08

3.10
8.85

3.06
8.96

3.07
8.93

3.14
8.73

3.29

26

3.07
8.93

3.16
8.68

3.19
8.60

3.15
8.70

3.21

3.20
8.57

3.24
846

3.20
8.57

3.39

Semi-Final 1

Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
7.36 8.35 936 1038 1142 12.81 5/1

1.00 0.99 1.01 1.02 1.04 1.39 PB 291
9.14 9.23 9.05 8.96 879 1009 859 942
752 8.56 959 1066 11.72 13.21 6/2

1.04 1.04 1.03 1.07 1.06 1.49 PB 3.01
8.79 8.79 8.87 8.54 862 941 8.33 9.1
7.58 8.62 967 1073 11.81 13.27 3/3

1.01 1.04 1.05 1.06 1.08 1.46 PB 3.08
9.05 8.79 8.70 8.62 846  9.60 8.29 8.90
7.69 8.71 974 1078 11.86 13.33 2/4

0.99 1.02 1.03 1.04 1.08 147 PB 3.07
9.23 8.96 8.87 8.79 846 9.54 825 8.93
7.64 8.71 976 1080 11.92 1341 8/5

1.01 1.07 1.05 1.04 1.12 1.49 PB 3.1
9.05 8.54 8.70 8.79 8.16 9.41 8.20 8.82
7.72 8.74 9.81 1086  11.94 1343 4/6

1.02 1.02 1.07 1.05 1.08 1.49 313
8.96 8.96 854 8.70 8.46 9.41 8.19 8.76
7.74 8.77 9.81 10.87 12,01 13.55 117

1.02 1.03 1.04 1.06 1.14 1.54 3.08
8.96 8.87 8.79 862 8.02 9.10 8.12 8.90
7.81 8.86 9.91 10.96 12.06 13.59 718

1.04 1.05 1.05 1.05 1.10 1.53 3.18
8.79 8.70 8.70 8.70 8.31 9.16 8.09 8.62
7.86 899 1011 1121 1238 13.99 9/9

1.09 113 112 1.10 117 1.61 3.20
8.39 8.09 8.16 8.31 7.81 8.71 7.86 8.57

8.33

8.09

Velocity (m/s) =8 Grant Holloway
10.00
w=eTr ey Cunningham
w= ]amal Britt
9.00
Tai Brown
=8-—Tre'Bien Gilbert
8.00
e |aylan McConico
«=@= D evon Brooks
7.00
=B |53iah Moore
«=@==Sam Brixey
6.00
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2,50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
1st Place - Grant Holloway 2nd-9th Place

Source: Vazel, PJ. (2021.06.27). Retrieved from

www athletefirst.org
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Quality & Frame Rate: 1920 x 1080 @ 30fps
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Source: hitps:/www.youtube com/watch?v=RMIdLI1bWGA
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

110m Hurdles Date: 2021.06.25 Wind: 0.5m/s Heat 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Allen, Devon (USA) (1994) time 2.50 353 4.56 563 6.63 763 8.66 973 1073 1176 13.26 3/1
reactiontime 0.139 interval 1.03 1.03 1.07 1.00 1.00 1.03 1.07 1.00 1.03 1.50 3.13 3.03 3.10
velocity 549 8.87 8.87 854 9.14 9.14 8.87 854 9.14 8.87 9.35 8.30 8.76 9.05 8.85
Dickson, Michael (USA) (1997) time 253 357 4.60 5.66 6.66 7.66 8.70 973 1073 1178 13.26 2/2
reactiontime 0.208 interval  7steps  1.04 1.03 1.06 1.00 1.00 1.04 1.03 1.00 1.05 1.48 PB4 3.13 3.04 3.08
velocity 5.42 8.79 8.87 8.62 9.14 9.14 8.79 8.87 9.14 870 947 8.30 8.76 9.02 8.90
Date: 2021.06.25 Wind: 1.5m/s Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Roberts, Daniel (USA) (1998) time 246 3.50 453 553 6.53 7.53 8.56 960 1063 11.70 13.22 1/1
reactiontime 0.182 interval 1.04 1.03 1.00 1.00 1.00 1.03 1.04 1.03 1.07 1.52 3.07 3.03 3.14
velocity 5.58 8.79 8.87 9.14 9.14 9.14 8.87 8.79 8.87 854 922 8.32 8.93 9.05 8.73
Cunningham, Trey (USA) (1998) time 243 3.46 4.50 5.50 6.50 7.50 8.56 960 1066 11.73 13.23 3/2
reactiontime 0.162 interval  7steps  1.03 1.04 1.00 1.00 1.00 1.06 1.04 1.06 1.07 1.50 PB 3.07 3.06 317
velocity 5.65 8.87 8.79 9.14 9.14 9.14 8.62 8.79 8.62 854 9.35 8.31 8.93 8.96 8.65
Date: 2021.06.25 Wind: 0.7 m/s Heat 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 243 343 443 5.40 6.42 743 8.46 949 1051 1155 13.11 4/1
reactiontime 0.175 interval  7steps  1.00 1.00 0.97 1.02 1.01 1.03 1.03 1.02 1.04 1.56 297 3.06 3.09
velocity 5.65 9.14 9.14 942 8.96 9.05 8.87 8.87 8.96 8.79 8.99 8.39 9.23 8.96 8.87
9.50

Velocity (m/s) =&—Devon Allen (H3)
9.00
. .
8.50 =8 Michael Dickson
(H3)
8.00 «=®-—Daniel Roberts
(H2)
7.50
Trey Cunningham
7.00 (H2)
8- Grant Holloway
6.50 (H1)
6.00
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=0hAEK8AeHsk&t=05s
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Biomechanical Analysis

2021 Jamaican National Championships (Kingston, JAM) (TV Analysis)

110m Hurdles Date: 2021.06.26 Wind: 1.3m/s Heat 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
McLeod, Omar (JAM) (1994) time 247 353 453 5.56 6.53 757 8.57 957 1058  11.59 13.04 4/1
reaction time interval 1.06 1.00 1.03 0.97 1.04 1.00 1.00 1.01 1.01 1.45 3.09 3.01 3.02
velocity 5.55 8.62 9.14 8.87 942 8.79 9.14 9.14 9.05 9.05 9.67 844 8.87 9.11 9.08
Levy, Ronald (JAM) (1992) time 253 353 4.56 5.56 6.53 7.53 853 953 1056 11.60 13.08 5/2
reaction time interval 7 steps  1.00 1.03 1.00 0.97 1.00 1.00 1.00 1.03 1.04 1.48 3.03 297 3.07
velocity 5.42 9.14 8.87 9.14 942 9.14 9.14 9.14 8.87 879 947 8.41 9.05 9.23 8.93

2021 Fanny Blankers Koen Games (Hengelo, NED) (TV Analysis)

Date: 2021.06.06 Wind: 1.7 m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

McLeod, Omar (JAM) (1994) time 2.37 343 448 5.50 6.47 747 8.54 956 1058 11.66 13.08 5/1
reaction time interval 1.06 1.05 1.02 0.97 1.00 1.07 1.02 1.02 1.08 142 3.13 3.04 3.12
velocity 5.79 8.62 8.70 8.96 9.42 9.14 8.54 8.96 8.96 8.46 9.87 8.41 8.76 9.02 8.79

Allen, Devon (USA) (1994) time 247 3.54 4.54 5.60 6.64 7.67 8.73 974 1077 11.86 13.32 4/2
reaction time interval 1.07 1.00 1.06 1.04 1.03 1.06 1.01 1.03 1.09 1.46 3.13 3.13 3.13
velocity 5.55 8.54 9.14 8.62 8.79 8.87 8.62 9.05 8.87 8.39 9.60 8.26 8.76 8.76 8.76

Belocian, Wilhem (FRA) (1995) time 247 3.54 4.54 5.57 6.60 7.62 8.64 967 1074 1184 13.34 6/3
reaction time interval 1.07 1.00 1.03 1.03 1.02 1.02 1.03 1.07 1.10 1.50 3.10 3.07 3.20
velocity 5.55 8.54 9.14 8.87 8.87 8.96 8.96 8.87 8.54 8.31 9.35 8.25 8.85 8.93 8.57

2021 Tom Jones Invitational (Gainesville, FL) (TV Analysis)

Date: 2021.04.17 Wind: 1.3m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 2.50 3.52 449 547 6.45 744 842 947 1053 11.59 13.07 6/1
reaction time interval ~ 7steps  1.02 0.97 0.98 0.98 0.99 0.98 1.05 1.06 1.06 1.48 297 295 317
velocity 549 8.96 942 9.33 9.33 9.23 9.33 8.70 8.62 8.62 9.47 842 9.23 9.29 8.65
10.00
Velocity (m/s) =8— Omar McLeod
(JAM NC)
9.00 =®-—Ronald Levy
-
8:50 =@ 0mar McLeod
8.00 (FBKG)
Devon Allen
7.50
7.00 === \\/ilhem Belocian
6.50
=8 Grant Holloway
6.00
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
Jamaican National Championships Fanny Blankers Koen Games
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 30fps Quality & Frame Rate: 1920 x 1080 @ 60fps
Timing From: First Movement Timing From: First Movement
Source: hitps:/www.youtube.com/watch?v=15M1Zqz12Vs Source: hitps:/www.youtube com/watch?v=dklOwp8nyAQ

Tom Jones Invitational
Evaluated with: ObjectusVideo
Quality & Frame Rate: 608 x 1080 @ 60fps
Timing From: Gun Flash
Source: " =N-
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Biomechanical Analysis
2021 NCAA Championships (Eugene, OR) (TV Analysis)
100m Hurdles Date: 2021.06.11 Wind: -0.6 m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Dunning, Robert (USA) (1997) time 253 357 4.60 562 6.60 763 863 965 1069 1175 13.25 2/1
reactiontime 0.161 interval  7steps  1.04 1.03 1.02 0.98 1.03 1.00 1.02 1.04 106 150 3.09 3.01 3.12
velocity 542 8.79 8.87 8.96 9.33 8.87 9.14 8.96 8.79 862 935 830 8.87 9.11 8.79
McConico, Jaylan (USA) (1998) time 2.55 357 4.60 563 6.63 763 873 980 1083 11.93 13.38 4/2
reactiontime 0.194 interval 1.02 1.03 1.03 1.00 1.00 1.10 1.07 1.03 110 145 3.08 3.10 3.20
velocity 5.38 8.96 8.87 8.87 9.14 9.14 8.31 854 8.87 8.31 967 822 8.90 8.85 8.57
Lemonious, Phillip (JAM) (1998) time 257 360 470 570 673 773 877 980 1083 11.90 13.39 5/3
reactiontime 0.150 interval  7steps  1.03 1.10 1.00 1.03 1.00 1.04 1.03 1.03 1.07 149 PB 313 3.07 3.13
velocity 534 8.87 8.31 9.14 8.87 9.14 8.79 8.87 8.87 854 941 822 8.76 8.93 8.76
Britt, Jamal (USA) (1998) time 257 363 467 5.70 6.70 7.73 8.77 983 1087 1197 13.45 8/4
reactiontime 0.203 interval 7steps  1.06 1.04 1.03 1.00 1.03 1.04 1.06 1.04 110 148 PB 313 3.07 3.20
velocity 534 8.62 8.79 8.87 9.14 8.87 8.79 8.62 8.79 8.31 947 818 8.76 893 8.57
Marshall, Jamar (USA) (2001) time 2.50 353 457 5.60 6.60 7.60 863 970 1080 11.93 13.53 715
reactiontime 0.161 interval  7steps  1.03 1.04 1.03 1.00 1.00 1.03 1.07 1.10 113 1.60 3.10 3.03 3.30
velocity 549 8.87 8.79 8.87 9.14 9.14 8.87 8.54 8.31 809 876 813 8.85 9.05 8.31
Ojora, Tade (GBR) (1999) time 263 370 4.77 5.83 6.85 7.87 8.93 997 11.07 1213 13.57 9/6
reactiontime 0.224 interval 1.07 1.07 1.06 1.02 1.02 1.06 1.04 1.10 1.06 1.44 PB 3.20 3.10 3.20
velocity 522 8.54 8.54 8.62 8.96 8.96 8.62 8.79 8.31 862 974 811 8.57 8.85 8.57
Roberts, Giano (USA) (2000) time 257 363 4.70 573 6.75 7.79 8.83 995 1107 1213 13.65 317
reactiontime 0.152 interval 1.06 1.07 1.03 1.02 1.04 1.04 1.12 1.12 106 152 3.16 3.10 3.30
velocity 5.34 8.62 8.54 8.87 8.96 8.79 8.79 8.16 8.16 862 922 806 8.68 8.85 8.31
Thomas, Damion (JAM) (1999) time 2.60 367 4.70 5.75 6.77 7.80 890 1000 11.07 1223 13.76 6/8
reactiontime 0.200 interval  7steps  1.07 1.03 1.05 1.02 1.03 1.10 1.10 1.07 116 153 3.15 3.15 3.33
velocity 5.28 8.54 8.87 8.70 8.96 8.87 8.31 8.31 8.54 788 916 7.9 8.70 8.70 823
Brown, Tai (USA) (2000) time 270 3.77 4.85 5.90 6.93 797 9.03 10.07 1113 1223 13.89 1/9
reactiontime 0.161 interval 1.07 1.08 1.05 1.03 1.04 1.06 1.04 1.06 110  1.66 3.20 3.13 3.20
velocity 5.08 8.54 846 8.70 8.87 8.79 8.62 8.79 8.62 8.31 845 792 8.57 8.76 8.57
10.00
Velocity (m/s) =8 Robert Dunning
9.50
e |aylan McConico
9.00
«== P hil lip Lemonious
8.50 .
Jamal Britt
8.00 =B Jamar Marshall
7.50 @l Tade Ojora
7.00 =@ Giano Roberts
6.50 =8— Damion Thomas
6.00 =8-—Tai Brown
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 110m
Time Intervals (s) Hurdle Phases
3.50
3.00
2,50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=bODFEILNmmg
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Biomechanical Analysis

2021 Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis)

110m Hurdles

McLeod, Omar (JAM) (1994)
reactiontime  0.147

Pozzi, Andy (GBR) (1992)
reactiontime  0.113

Belocian, Wilhem (FRA) (1995)
reactiontime 0.138

Allen, Devon (USA) (1994)
reactiontime  0.136

Brathwaite, Shane (BAR) (1990)
reactiontime  0.122

Perini, Lorenzo (ITA) (1994)
reactiontime  0.140

Dal Molin, Paolo (ITA) (1987)
reactiontime  0.142

Date: 2021.06.10

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

Martinot-Lagarde, Pascal (FRA) (1991time

reactiontime  0.162

10.00
Velocity (m/s)

8.00
7.50
7.00
6.50
6.00
5.50

5.00

H1 H2

Time Intervals (s)

3.50

interval
velocity

H3

H1
244

5.62
248
7 steps
5.53
248
5.53
2.52
544
2.50
549
254
5.40
248
7 steps
5.53
2.56

7 steps
5.36

H4

H2
3.50
1.06
8.62

352
1.04
8.79

3.52
1.04
8.79

3.56
1.04
8.79

3.56
1.06
8.62

3.60
1.06
8.62

3.54
1.06
8.62
3.64

1.08
8.46

Wind: -0.1 m/s
H3 H4
448 5.48
0.98 1.00
9.33 9.14
4.50 5.50
0.98 1.00
9.33 9.14
456 5.58
1.04 1.02
8.79 8.96
4.58 5.60
1.02 1.02
8.96 8.96
4.60 5.64
1.04 1.04
8.79 8.79
468 572
1.08 1.04
8.46 8.79
4.60 5.68
1.06 1.08
8.62 8.46
4.74 5.80
1.10 1.06
8.31 8.62

6.62
1.02
8.96
6.66
1.02
8.96
6.76
8.79
6.72
8.79
6.88

1.08
8.46

Hé
748
1.00
9.14

754
1.02
8.96
7.64
1.04
8.79
764
1.02
8.96
7.68
1.02
7.80
8.79
7.80
846
7.98

1.10
8.31

H5

Hé

Hurdle Phases

H7

H7
848
1.00
9.14

8.56
1.02
8.96

8.66
1.02
8.96

8.68
1.04
8.79

8.74
1.06
8.62

8.84
1.04
8.79

8.86
1.06
8.62
9.08
1.10
8.31

H8

H8
9.50
1.02
8.96

9.60
1.04
8.79

9.68
1.02
8.96

9.72
1.04
8.79

9.80
1.06
8.62

9.90
1.06
8.62

9.94
1.08
8.46

10.24
1.16
7.88

H9
10.50
1.00
9.14

10.64
1.04
8.79

10.76
1.08
8.46

10.76
1.04
8.79

10.86
1.06
8.62

10.98
1.08
8.46

11.00
8.62

11.42

1.18
7.75

H9

H10 Run-In
11.56

1.06 1.45
8.62 9.67
11.74

1.10 1.51
8.31 9.28
11.82

1.06 1.49
862 941
11.82

1.06 1.50
8.62 9.35
11.94

1.08 1.52
846 9.22
12.06

1.08 1.57
8.46 8.93
12.12

112 1.52
8.16 9.22
12.58

1.16 1.68
7.88 8.35

H10

30

110m Lane/Place H1-H4 H4-H7 H7-H10

FINAL
13.01 4/1
8.46
13.25 3/2
8.30
13.31 6/3
8.26
13.32 5/4
8.26
13.46 1/5
8.17
13.63 8/6
8.07
13.64 217
8.06
14.26 718
7.1

Run-n

110m

3.04
9.02

3.02
9.08

3.10
8.85

3.08
8.90

3.14
8.73

3.18
8.62

3.20
8.57

3.24
8.46

3.00
9.14

3.06
8.96

3.08
8.90

3.08
8.90

3.10
8.85

3.12
8.79

3.18
8.62

3.28
8.36

3.08
8.90

3.18
8.62

3.16
8.68

3.14
8.73

3.20
8.57

3.22
8.52

3.26
841

3.50
7.83

=8 Omar McLeod

=@ Andy Pozzi

==0-==\\/ilhem Belocian

Devon Allen

=8 Shane Brathwaite

==l | orenzo Perini

=B Paolo Dal Molin

=@ Pascal Martinot-
Lagarde

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=fo1QXVBXxBgQ
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H1-H4

H4-H7
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H7-H10

H10-Finish

3.00
250 ——
2.00
150
1.00
0.50
0.00
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2021 European Indoor Championships (Torun, POL) (TV Analysis)
Men's 60m Hurdles Date:

Belocian, Wilhem (FRA) (1995)
reaction time 0.129

Pozzi, Andy (GBR) (1992)
reaction time 0.151

Dal Molin, Paolo (ITA) (1987)
reaction time 0.133

Martinez, Asier (ESP) (2000)
reaction time 0.150

Manga, Aurel (FRA) (1992)
reaction time 0.152

Czykier, Damian (POL) (1992)
reaction time 0.148

Smet, Koen (BEL) (1992)
reaction time 0.144

Koua, Franck Brice (ITA) (2001)
reaction time  0.165

10.00
Velocity (m/s)

9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00

5.50

5.00
H1 H2

2021.03.07

H1
time 2.40
interval
velocity 5.72
time 2.42
interval 7 steps
velocity 5.67
time 2.40
interval 7 steps
velocity 5.72
time 2.50
interval 7 steps
velocity 5.49
time 2.42
interval 7 steps
velocity 5.67
time 2.46
interval 7 steps
velocity 5.58
time 2.54
interval
velocity 5.40
time 2.52
interval
velocity 5.44

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps://www.youtube com/watch?v=uScuT GO4k8c

www athletefirst.org

H2
3.46
1.06
8.62

3.44
1.02
8.96

3.46
1.06
8.62

3.54
1.04
8.79

3.48
1.06
8.62

3.48
1.02
8.96

3.60
1.06
8.62

3.60
1.08
8.46

H3

H4

H3
4.44
0.98
9.33

4.44
1.00
9.14

4.50
1.04
8.79

4.56
1.02
8.96

4.50
1.02
8.96

4.48
1.00
9.14

4.64
1.04
8.79

4.66
1.06
8.62

H5

H4
5.44
1.00
9.14

5.42
0.98
9.33

5.54
1.04
8.79

5.58
1.02
8.96

5.52
1.02
8.96

5.46
0.98
9.33

5.68
1.04
8.79

5.70
1.04
8.79

H5
6.42
0.98
9.33

6.44
1.02
8.96

6.58
1.04
8.79

6.62
1.04
8.79

6.58
1.06
8.62

6.60
1.14
8.02

6.74
1.06
8.62

6.76

1.06
8.62

Run-In

Henson (2021) Athlete First: 2021 Year End Hurdle Report

Run-In

1.00
9.72

0.99
9.82

0.98
9.92

0.98
9.92

1.05
9.26

1.03
9.44

0.99
9.82

1.00
9.72

60m

60m
7.42
PB
8.09
7.43
8.08
7.56
7.94
7.60
PB
7.89
7.63
7.86
7.63
7.86
7.73
7.76
7.76

7.73
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FINAL
Lane / Place
5/1

=B \\/ilnem Belocian

Andy Pozzi
Paolo Dal Molin

Asier Martinez

e Aure| Manga

el Damian Czykier

=@ K 0en Smet

=8 [ranck Brice Koua
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Biomechanical Analysis

2021 Top 10 Times - Women's 100m Hurdles

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3
Semi-Final 3 - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)

date 1-Aug time 253 3.53 4.49

reactiontime 0.175 interval 1.00 0.96

wind -0.2m/s velocity 5.14 8.50 8.85

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3

FINAL - 2021 Tom Jones Invitational (Gainesville, FL) (TV Analysis)

date 17-Apr time 243 3.43 4.43
reaction time interval 1.00 1.00
wind 1.7m/s velocity 5.35 8.50 8.50

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3

FINAL - 2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)

date 6-Jul time 248 3.50 4.47
reactiontime 0.178 interval 1.02 0.97
wind 0.2m/s velocity 5.24 8.33 8.76

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)

date 2-Aug time 244 3.44 4.42

reactiontime 0.149 interval 1.00 0.98

wind -0.3m/s velocity 5.33 8.50 8.67

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3

FINAL - 2021 Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis)

date 10-Jun time 2.46 3.46 4.44
reactiontime 0.153 interval 1.00 0.98
wind -0.8m/s velocity 5.28 8.50 8.67

Anderson, Brittany (JAM) (2001) H1 H2 H3
Semi-Final 2 - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 1-Aug time 2.50 3.50 4.52

reactiontime 0.166 interval 1.00 1.02
wind 0.0m/s velocity 5.20 8.50 8.33

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3
Heat 5 - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)

date 31-Jul time 252 3.52 452

reactiontime 0.153 interval 1.00 1.00

wind 0.3m/s velocity 5.16 8.50 8.50

Amusan, Tobi (NGR) (1997) H1 H2 H3
FINAL - 2021 Weltklasse (Zirich, SUI) (TV Analysis)
date 9-Sep time 2.50 3.50 4.48

reactiontime 0.134 interval 1.00 0.98
wind 0.4 m/s velocity 5.20 8.50 8.67

Marshall, Tonea (USA) (1998) H1 H2 H3

Quarterfinal 1 - 2021 NCAA Championships Preliminary East Round (Jacksonville, FL) (TV Analysis)

date 29-May time 240 340 4.36
reaction time interval 1.00 0.96
wind 0.8m/s velocity 5.42 8.50 8.85

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3

FINAL - 2021 Fanny Blankers Koen Games (Hengelo, NED) (TV Analysis)

date 6-Jun time 243 3.46 444
reaction time interval 1.03 0.98
wind 0.5m/s velocity 5.35 8.25 8.67

Camacho-Quinn, Jasmine (PUR) (1996) H1 H2 H3
FINAL - 2021 USATF Grand Prix (Eugene, OR) (TV Analysis)

date 24-Apr time 247 347 4.45

reaction time interval 1.00 0.98

wind -0.3m/s velocity 5.26 8.50 8.67

Harrison, Kendra (USA) (1992) H1 H2 H3
FINAL - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 20-Jun time 245 345 443

reactiontime 0.186 interval 1.00 0.98
wind 0.8m/s velocity 5.31 8.50 8.67

www_athletefirst.org

H4 H5 H6 H7
5.44 6.38 7.31 8.25
0.95 0.94 0.93 0.94
8.95 9.04 9.14 9.04

H4 H5 H6 H7
5.40 6.37 7.30 8.24
0.97 0.97 0.93 0.94
8.76 8.76 9.14 9.04

H4 H5 H6 H7
543 6.37 7.30 8.24
0.96 0.94 0.93 0.94
8.85 9.04 9.14 9.04

H4 H5 H6 H7
5.38 6.32 7.26 8.20
0.96 0.94 0.94 0.94
8.85 9.04 9.04 9.04

H4 H5 H6 H7
5.40 6.34 7.28 8.22
0.96 0.94 0.94 0.94
8.85 9.04 9.04 9.04

H4 H5 H6 H7
5.50 6.45 7.38 8.30
0.98 0.95 0.93 0.92
8.67 8.95 9.14 9.24

H4 H5 H6 H7
5.49 6.44 7.39 8.37
0.97 0.95 0.95 0.98
8.76 8.95 8.95 8.67

H4 H5 H6 H7
542 6.36 7.32 8.26
0.94 0.94 0.96 0.94
9.04 9.04 8.85 9.04

H4 H5 H6 H7
532 6.30 727 8.23
0.96 0.98 0.97 0.96
8.85 8.67 8.76 8.85

H4 H5 Hé H7
5.40 6.35 7.31 8.27
0.96 0.95 0.96 0.96
8.85 8.95 8.85 8.85

H4 H5 H6 H7
5.40 6.37 7.32 8.29
0.95 0.97 0.95 0.97
8.95 8.76 8.95 8.76

H4 H5 Hé H7
5.39 6.34 7.30 8.26
0.96 0.95 0.96 0.96
8.85 8.95 8.85 8.85

H8
9.21
8.85

H8
9.24
8.50

H8
9.21
0.97
8.76

H8
9.14
9.04

H8
9.20
8.67

H8
9.25
0.95
8.95

H8
9.32
0.95
8.95

H8
9.24
8.67

H8
9.20
0.97
8.76

H8
9.24
0.97
8.76

H8
9.28
8.59

H8
9.22

0.96
8.85

H9
10.17
0.96
8.85
H9
10.17
0.93
9.14
H9
10.18
0.97
8.76
H9
10.10
8.85
H9
10.18
0.98
8.67
H9
10.25
1.00
H9
10.29
0.97
8.76
H9
10.22
8.67
H9
10.22
1.02
8.33
H9
10.20
0.96
8.85
H9
10.26
0.98
8.67
H9
10.22

1.00
8.50
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H10
11.17
1.00
8.50
H10
11.17
1.00
8.50
H10
11.14
0.96
8.85
H10
11.14
8.17
H10
11.18
1.00
8.50
H10
11.25
1.00
8.50
H10
11.29
1.00
8.50
H10
11.26
8.17
H10
11.24
1.02
8.33
H10
11.18
0.98
8.67
H10
11.26
1.00
8.50
H10
11.24

1.02
8.33
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Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2024) - Athlete First: 2021 year end hurdle report

12.26 71
1.09 ORNR 29 2.81 292
9.22 8.16 8.76 9.07 8.73

Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

12.32 6/1
1.15 NRPB 297 2.84 293
8.74 8.12 8.59 8.98 8.70

Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report

12.34 4/1
120 295 2.81 290
8.38 8.10 8.64 9.07 8.79
Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.37 5/1
123 2.94 2.82 294
8.17 8.08 8.67 9.04 8.67
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.38 5/1
120 294 2.82 2.96
8.37 8.08 8.67 9.04 8.61
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2024) - Athlete First: 2021 year end hurdle report
12.40 4/1
1.15 PB 3.00 2.80 2.95
8.74 8.06 8.50 9.1 8.64
Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2024) - Athlete First: 2021 year end hurdle report
12.41 2/1
1.12 297 2.88 292
8.97 8.06 8.59 8.85 8.73
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.42 3/1
1.16 AR 292 2.84 3.00
8.66 8.05 8.73 8.98 8.50
Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.44 5/1
120 PB 292 291 3.01
8.38 8.04 8.73 8.76 847
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.44 5/1
1.26 297 287 291
7.98 8.04 8.59 8.89 8.76
Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.46 5/1
120 293 2.89 297
8.37 8.03 8.70 8.82 8.59
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
12.47 4/1
123 294 287 2.98
8.17 8.02 8.67 8.89 8.56

2024.12.24


Todd Henson
33


34

Biomechanical Analysis

2021 Weltklasse (Zurich, SUI) (TV Analysis)

100m Hurdles Date: 2021.09.09 Wind: 0.4 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Amusan, Tobi (NGR) (1997) time 250 3.50 448 5.42 6.36 7.32 8.26 924 1022 11.26 1242 3/1
reactiontime 0.134 interval 1.00 0.98 0.94 0.94 0.96 0.94 0.98 0.98 104 116 AR 292 2.84 3.00
velocity 520 8.50 867 9.04 9.04 8.85 9.04 8.67 8.67 817 866 805 8.73 8.98 8.50
Visser, Nadine (NED) (1995) time 2.50 352 4.48 544 6.40 7.36 8.32 930 1030 11.34 12.51 4/2
reactiontime 0.141 interval 1.02 0.96 0.96 0.96 0.96 0.96 0.98 1.00 104 117 NRPB 2.94 2.88 3.02
velocity 5.20 8.33 8.85 8.85 8.85 8.85 8.85 8.67 8.50 817 859 799 8.67 8.85 844
Tapper, Megan (JAM) (1994) time 248 3.50 448 544 6.40 7.36 8.32 930 1030 11.32 12.55 5/3
reactiontime  0.151 interval 1.02 0.98 0.96 0.96 0.96 0.96 0.98 1.00 102 1.23 2.96 2.88 3.00
velocity 524 8.33 8.67 8.85 8.85 8.85 8.85 8.67 8.50 833 817 797 8.61 8.85 8.50
Chadwick, Payton (USA) (1995) time 250 352 452 5.50 6.46 744 8.40 940 1038 1142 12.62 714
reactiontime 0.132 interval 1.02 1.00 0.98 0.96 0.98 0.96 1.00 0.98 104 120 PB 3.00 2.90 3.02
velocity 5.20 8.33 8.50 8.67 8.85 8.67 8.85 8.50 8.67 817 838 792 8.50 8.79 844
Sember, Cindy (GBR) (1994) time 2.54 3.56 4.54 5.52 6.50 7.50 8.48 946 1048 11.52 12.71 6/5
reactiontime 0.161 interval 1.02 0.98 0.98 0.98 1.00 0.98 0.98 1.02 1.04 119 298 2.96 3.04
velocity 512 8.33 867 8.67 867 8.50 8.67 8.67 8.33 817 845 787 8.56 8.61 8.39
Cunningham, Gabbi (USA) (1998)  time 246 350 450 548 646 744 844 946 1050 1154 12.79 2/6
reactiontime 0.140 interval 1.04 1.00 0.98 0.98 0.98 1.00 1.02 1.04 104 125 3.02 2.96 3.10
velocity 528 8.17 8.50 8.67 8.67 8.67 8.50 8.33 8.17 817 804 782 844 8.61 823
Kozak, Luca (HUN) (1996) time 2.56 3.60 4.58 5.58 6.56 7.58 8.58 958 1060 11.64 12.90 8/7
reactiontime 0.187 interval 1.04 0.98 1.00 0.98 1.02 1.00 1.00 1.02 104 126 3.02 3.00 3.06
velocity 5.08 8.17 867 8.50 867 8.33 8.50 8.50 8.33 817 798 775 844 8.50 833
Kambundji, Ditaji (SUI) (2002) time 250 3.54 4.58 5.58 6.60 7.60 8.60 966 1070 11.74 13.01 9/8
reactiontime 0.142 interval 1.04 1.04 1.00 1.02 1.00 1.00 1.06 1.04 104 127 3.08 3.02 3.14
velocity 5.20 8.17 8.17 8.50 8.33 8.50 8.50 8.02 8.17 817 791 7.69 8.28 8.44 8.12
Robinson, TeJyrica (USA) (1998) time 252 3.60 4.66 572 6.80 7.88 8.96 1000 11.10 1228 13.70 1/9
reactiontime 0.134 interval 1.08 1.06 1.06 1.08 1.08 1.08 1.04 1.10 118 142 3.20 3.24 3.32
velocity 5.16 7.87 8.02 8.02 7.87 7.87 7.87 817 7.73 720 708 730 797 7.87 7.68
9.50
Velocity (m/s) —8—Tobi Amusan
9.00
=8-=Nadine Visser
8.50 =B Megan Tapper
8.00 Payton Chadwick
7.50 == Cindy Sember
e Gabbi Cunningham
7.00
=B | uca Kozdk
6.50
=B D itaji Kambundiji
6.00
8- Tejrica Robinson
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2,50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1078 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=vdPdugA76jQ
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Biomechanical Analysis

2021 Memorial van Damme (Brussels, BEL) (TV Analysis)

100m Hurdles

Visser, Nadine (NED) (1995)
reaction time

Amusan, Tobi (NGR) (1997)
reaction time

Tapper, Megan (JAM) (1994)
reaction time

Sember, Cindy (GBR) (1994)
reaction time

0.141

0.163

0.154

0.174

Cunningham, Gabriele (USA) (1998)

reaction time

Zagré, Anne (BEL) (1990)
reaction time

Vidts, Noor (BEL) (1996)
reaction time

0.166

0.153

0.150

Williams, Danielle (JAM) (1992)

reaction time

9.00

Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

5.50

5.00

3.50

0.129

Date: 2021.09.03

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
254

512

252

5.16

2.52

5.16

2.56

5.08

248

524

260

5.00

2.66

4.89

248

524

H2
3.56
1.02
8.33

358
1.06
8.02

3.54
1.02
8.33

3.62
1.06
8.02

3.52

Wind: 0.7 m/s
H3 H4
4.54 5.52
0.98 0.98
867 8.67
4.58 5.56
1.00 0.98
8.50 8.67
452 548
0.98 0.96
8.67 8.85
4.62 5.60
1.00 0.98
8.50 8.67
4.52 5.50
1.00 0.98
8.50 8.67
464 5.62
1.02 0.98
8.33 8.67
4.84 5.90
1.06 1.06
8.02 8.02
4.52 5.50
1.00 0.98
8.50 8.67

6.60
8.67
6.90
8.50
6.52

1.02
8.33

744
0.98
8.67

7.58
0.98
8.67

10.08
8.02
9.80

1.16
733

H9
10.46
1.02
8.33

10.46
1.00
8.50

10.48
1.02
8.33

10.58
1.04
8.17

10.60
1.02
8.33

10.66
1.02

11.18
1.10
7.73

H10 Run-In
11.50

104 119
817 845
11.50

1.04 119
817 845
11.54

106 123
802 817
11.62

104 147
817 859
11.66

106 123
802 817
11.70

1.04 1.26
817 798
12.28

110 127
773 79N

100m
12.69

7.88

12.69

7.88

12.77

7.83

12.79

7.82

12.89

7.76

12.96

13.55

7.38

DQ

FINAL

35

Lane/Place H1-H4 H4-H7 H7-H10

71

5/2

6/3

4/5

8/6

117

3/--

2.98
8.56

3.04
8.39

2.96
8.61

3.24
7.87

3.02
844

292
8.73

292
8.73

2.96
8.61

2,96
8.61

3.04
8.39

2,98
8.56

3.12
8.17

3.14
8.12

3.06
8.33

3.02
844

3.10
8.23

3.06
8.33

3.12
8.17

3.10
8.23

3.26
7.82

=8 Nadine Visser

«=eeTobi Amusan

=B Megan Tapper

Cindy Sember

=B Gabriele
Cunningham

=@ Anne Zagré

=@ Noor Vidts

=8 Danielle Williams

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=fwwaaSDTO74
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Biomechanical Analysis

2021 Meeting de Paris (Paris, FRA) (TV Analysis)

100m Hurdles

Williams, Danielle (JAM) (1992)
reactiontime  0.137

Visser, Nadine (NED) (1995)
reactiontime  0.152

Tapper, Megan (JAM) (1994)
reactiontime  0.152

Amusan, Tobi (NGR) (1997)
reactiontime 0.155

Cunningham, Gabriele (USA) (1998)
reactiontime  0.169

Clemons, Christina (USA) (1990)
reactiontime  0.150

9.00

Velocity (m/s)
8.50
8.00
750
7.00
6.50
6.00

5.50

5.00

H1 H2

Time Intervals (s)

Date: 2021.08.28

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

Wind: 1.7 m/s

H1 H2 H3 H4 H5 H6
244 344 444 542 6.40 7.36
1.00 1.00 0.98 0.98 0.96

533 8.50 8.50 8.67 8.67 8.85
252 352 4.52 5.50 6.46 742
1.00 1.00 0.98 0.96 0.96

5.16 850 8.50 8.67 8.85 8.85
252 3.52 452 5.50 6.46 742
1.00 1.00 0.98 0.96 0.96

5.16 8.50 8.50 8.67 8.85 8.85
254 3.58 4.58 5.56 6.54 7.50
1.04 1.00 0.98 0.98 0.96

512 8.17 8.50 8.67 867 8.85
246 348 4.48 548 6.48 7.46
1.02 1.00 1.00 1.00 0.98

528 8.33 8.50 8.50 8.50 8.67
248 352 456 5.58 6.58 7.58
1.04 1.04 1.02 1.00 1.00

524 8.17 8.17 8.33 8.50 8.50

P A
— o

H3

3.00
2.50
2.00
150
1.00
0.50
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=JF2MVS7m2UA
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H4

H1-H4

H5

Hurdle Phases

H6

H7

H8

H9
10.30
1.00
8.50

10.38
1.00
8.50

10.40
1.00
8.50

10.48
1.00
8.50

10.54
1.06
8.02

10.64
1.04
8.17

H9

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H10
11.32
1.02
8.33

11.40
1.02
8.33

11.44
1.04
8.17

11.48
1.00
8.50

11.58
8.17

11.68

8.17

H10

Run-In
1.18
8.52

1.18
8.52

122
824

121
8.31

1.28
7.85

128
7.85

H7-H10

12.50
8.00
12.58
NR PB
7.95
12.66
7.90
12.69
7.88
12.86

7.78

12.96

Run-n

FINAL
100m Lane/Place H1-H4 H4-H7 H7-H10

2/1

3/2

5/3

6/5

716

100m

2.98
8.56

2.98
8.56

298
8.56

3.02
844

3.02

3.10
8.23

290
8.79

2.90
8.79

290
8.79

292
8.73

36

3.00
8.50

3.00
8.50

3.04
8.39

3.00
8.50

3.12
8.17

3.10
8.23

=8 Danielle Williams

«8— Nadine Visser

=B Megan Tapper

Tobi Amusan

=8 Gabriele
Cunningham

=B Christina Clemons

H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

37

100m Hurdles Date: 2021.08.04 Wind: -0.8 m/s Heptathlon - Heat 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Williams, Kendel (USA) (1995) time 263 363 4.63 5.62 6.62 7.62 8.62 966 1069 1177 12.97 6/1
reactiontime 0.149 interval 1.00 1.00 0.99 1.00 1.00 1.00 1.04 1.03 1.08 1.20 2.99 3.00 3.15
velocity 494 8.50 8.50 8.59 8.50 8.50 8.50 817 825 7.87 8.37 7.71 853 8.50 8.10
Koala, Marthe (BUR) (1994) time 263 363 4.66 5.66 6.66 7.69 8.70 975 1078 11.87 13.07 712
reactiontime 0.139 interval 1.00 1.03 1.00 1.00 1.03 1.01 1.05 1.03 1.09 1.20 3.03 3.04 317
velocity 4.94 8.50 8.25 8.50 8.50 825 842 8.10 8.25 780 837 7.65 8.42 8.39 8.04
Vetter, Anouk (NED) (1993) time 2.62 3.62 4.65 5.66 6.66 7.69 8.74 977 1082 11.90 13.09 5/3
reactiontime 0.134 interval 1.00 1.03 1.01 1.00 1.03 1.05 1.03 1.05 1.08 1.19 PB 3.04 3.08 3.16
velocity 4.96 8.50 8.25 842 8.50 825 8.10 8.25 8.10 787 845 764 8.39 8.28 8.07
Bougard, Erica (USA) (1993) time 2.70 3.78 4.82 5.83 6.83 7.83 8.83 983 1086 11.94 13.14 2/4
reactiontime 0.176 interval 1.08 1.04 1.01 1.00 1.00 1.00 1.00 1.03 1.08 1.20 313 3.00 3.1
velocity 4.81 7.87 817 842 8.50 8.50 8.50 8.50 8.25 7.87 8.37 7.61 8.15 8.50 8.20
Zheng Ninali (CHN) (1998) time 263 3.67 4.70 5.75 6.77 7.82 8.85 990 1098 1207 13.27 3/5
reactiontime 0.123 interval 1.04 1.03 1.05 1.02 1.05 1.03 1.05 1.08 1.09 1.20 PB 3.12 3.10 322
velocity 4.94 8.17 8.25 8.10 8.33 8.10 8.25 8.10 7.87 7.80 8.38 7.54 8.17 8.23 7.92
Ahouanwanou, Odile (BEN) (1991) time 275 3.81 4.83 5.86 6.90 7.95 899 1003 11.09 1215 13.31 4/6
reactiontime 0.177 interval  7steps  1.06 1.02 1.03 1.04 1.05 1.04 1.04 1.06 1.06 1.16 3.1 3.13 3.16
velocity 473 8.02 8.33 825 8.17 8.10 817 817 8.02 8.02 8.66 7.51 8.20 8.15 8.07
Kunz, Annie (USA) (1993) time 2.58 3.60 4.62 5.66 6.88 7.97 906 1015 1122 1230 13.49 9/7
reactiontime 0.137 interval  7steps  1.02 1.02 1.04 1.22 1.09 1.09 1.09 1.07 1.08 1.19 3.08 340 3.24
velocity 5.04 8.33 8.33 8.17 6.97 7.80 7.80 7.80 794 7.87 845 741 8.28 7.50 7.87
Krizsan, Xénia (HUN) (1993) time 2.66 3.75 4.83 5.86 6.95 7.98 902 1014 1122 1234 13.58 8/8
reactiontime 0.152 interval 1.09 1.08 1.03 1.09 1.03 1.04 1.12 1.08 1.12 1.24 320 3.16 3.32
velocity 4.89 7.80 7.87 8.25 7.80 825 8.17 7.59 7.87 7.59 8.10 7.36 797 8.07 7.68

Velocity (m/s) —8—Kendel Williams
8.5 &
e Marthe Koala
8.00
8- Anouk Vetter
7.50 Erica Bougard
7.00 e 7heng Ninali
8- Odile
6.50 Ahouanwanou
=8 Annie Kunz
6.00
=B Xénia Krizsdn
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.08.04 Wind: 0.3m/s Heptathlon - Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Vidts, Noor (BEL) (1996) time 2,66 3.7 4.75 5.76 6.80 7.82 8.84 986 1091 12.02 13.17 8/1
reactiontime 0.129 interval 1.05 1.04 1.01 1.04 1.02 1.02 1.02 1.05 1.11 1.15 PB 3.10 3.08 3.18
velocity 4.89 8.10 817 842 817 833 8.33 833 8.10 766 874 759 8.23 8.28 8.02
Huntington, Maria (FIN) (1997) time 2.71 374 4.79 5.79 6.80 7.82 8.85 986 1091 1201 13.20 6/2
reactiontime 0.190 interval 1.03 1.05 1.00 1.01 1.02 1.03 1.01 1.05 110 119 3.08 3.06 3.16
velocity 4.80 8.25 8.10 8.50 8.42 8.33 8.25 842 8.10 773 845 758 8.28 8.33 8.07
Schifer, Carolin (GER) (1991) time 2.66 3.75 4.80 5.83 6.85 7.86 8.88 995 11.02 12.06 13.29 9/3
reactiontime 0.141 interval 1.09 1.05 1.03 1.02 1.01 1.02 1.07 1.07 104 123 3.17 3.05 3.18
velocity 4.89 7.80 8.10 825 8.33 842 8.33 7.94 7.94 817 817 752 8.04 8.36 8.02
Vicente, Maria (ESP) (2001) time 2.71 3.79 4.83 5.86 6.87 791 898 1006 1114 1226 13.44 2/4
reactiontime 0.154 interval 1.08 1.04 1.03 1.01 1.04 1.07 1.08 1.08 112 118 3.15 3.12 3.28
velocity 4.80 7.87 817 825 842 817 7.94 7.87 7.87 759 852 744 8.10 8.17 7.77
Ellenwood, Georgia (CAN) (1995) time 2.72 3.80 4.86 594 7.03 8.05 907 1015 1120 1226 1347 5/5
reactiontime 0.158 interval 1.08 1.06 1.08 1.09 1.02 1.02 1.08 1.05 106 121 3.22 3.13 3.19
velocity 478 7.87 8.02 7.87 7.80 833 8.33 7.87 8.10 802 831 742 7.92 8.15 7.99
Sutek, Adrianna (POL) (1999) time 279 3.86 4.92 6.00 7.06 8.07 9.14 1022 1127 1235 13.58 3/6
reactiontime 0.182 interval 1.07 1.06 1.08 1.06 1.01 1.07 1.08 1.05 1.08 1.23 3.21 3.14 3.21
velocity 4.66 794 8.02 7.87 8.02 842 7.9 7.87 8.10 787 817 736 7.94 8.12 7.9
Dadic, lvona (AUT) (1993) time 2,66 3.74 4.83 5.87 6.94 8.02 906 1015 1126 1239 13.61 717
reactiontime 0.140 interval  7steps  1.08 1.09 1.04 1.07 1.08 1.04 1.09 1.11 113 122 3.21 3.19 3.33
velocity 4.89 7.87 7.80 8.17 7.94 7.87 817 7.80 7.66 752 824 735 7.9 7.99 7.66
Mayr, Verena (AUT) (1995) time 2.75 3.83 4.87 5.92 6.99 8.06 911 1022 1131 1243 13.65 4/8
reactiontime 0.149 interval 1.08 1.04 1.05 1.07 1.07 1.05 1.11 1.09 112 122 317 3.19 3.32
velocity 4.73 7.87 8.17 8.10 7.94 7.94 8.10 7.66 7.80 759 824 733 8.04 7.99 7.68

o5 Velocity (m/s) 8 Noor Vidts
=8 Maria Huntington
8.00
=@ Carolin Schfer
7.50
Maria Vicente
7.00 =8 Georgia Ellenwood
6.50 s=@— Adrianna Sutek
e |vona Dadic
6.00
B \/erena Mayr
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.08.04 Wind: 0.2m/s Heptathlon - Heat 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Johnson-Thompson, Katarina (GBR) time 2.71 375 479 584 6.87 791 8.93 99%  11.02 1210 13.27 711
reactiontime 0.166 interval  7steps  1.04 1.04 1.05 1.03 1.04 1.02 1.03 1.06 1.08 117 3.13 3.09 317
velocity 4.80 8.17 817 8.10 8.25 817 8.33 825 8.02 787 859 754 8.15 825 8.04
Oosterwegel, Emma (NED) (1998) time 273 3.80 4.84 5.89 6.91 7.93 898 1002 11.06 1213 13.36 5/2
reactiontime 0.176 interval 1.07 1.04 1.05 1.02 1.02 1.05 1.04 1.04 1.07 1.23 PB 3.16 3.09 3.15
velocity 4.76 794 8.17 8.10 8.33 833 8.10 817 8.17 794 817 749 8.07 825 8.10
Thiam, Nafissatou (BEL) (1994) time 2,68 3.74 4.82 5.86 6.91 7.94 903 1011 1120 1231 13.54 8/3
reactiontime 0.156 interval 1.06 1.08 1.04 1.05 1.03 1.09 1.08 1.09 1.1 1.23 3.18 3.17 3.28
velocity 4.85 8.02 7.87 8.17 8.10 825 7.80 7.87 7.80 766 817 739 8.02 8.04 7.77
Broersen, Nadine (NED) (1990) time 2.71 3.79 484 591 6.94 8.03 9.11 1021 1132 1251 13.74 3/4
reactiontime 0.146 interval 1.08 1.05 1.07 1.03 1.09 1.08 1.10 1.1 1.19 1.23 3.20 3.20 340
velocity 4.80 7.87 8.10 794 8.25 7.80 7.87 7.73 7.66 714 817 728 7.97 797 7.50
Grimm, Vanessa (GER) (1997) time 2.80 3.91 4.95 6.04 711 823 9.31 1041 1150 12.66 13.88 6/5
reactiontime 0.176 interval 1.11 1.04 1.09 1.07 1.12 1.08 1.10 1.09 1.16 1.22 3.24 327 3.35
velocity 464 7.66 817 7.80 7.94 759 7.87 7.73 7.80 733 824 720 7.87 7.80 7.61
Aguilar, Evelyn (COL) (1993) time 27 3.79 491 5.99 7.11 820 9.31 1046 1154 1271 13.89 4/6
reactiontime 0.133 interval 1.08 1.12 1.08 1.12 1.09 1.1 1.15 1.08 1.17 1.18 3.28 3.32 3.40
velocity 4.80 7.87 7.59 7.87 7.59 7.80 7.66 7.39 7.87 726 852 720 7.77 7.68 7.50
Voronina, Yekaterina (UZB) (1992)  time 2.86 3.99 511 6.22 7.31 844 955 1071  11.82 14.19 9/7
reactiontime 0.179 interval 1.13 112 1.11 1.09 1.13 =14 1.16 1.11 PB 3.36 3.33
velocity 4.55 7.52 7.59 7.66 7.80 752 7.66 7.33 7.66 7.05 7.59 7.66
Rodriguez, Yorgelis (CUB) (1995) time 2.80 3.91 dnf 2/--
reactiontime 0.132 interval 1.11
velocity 4.64 7.66
Velocity (m/s) —8— Katarina Johnson-
85 Thompson
el EMma Oosterwegel
8.00
B Nafissatou Thiam
750 Nadine Broersen
7.00 sl \/anessa Grimm
8- Evelyn Aguilar
6.50 e
=@ Yekaterina
6.00 Voronina
=B Yorgelis Rodriguez
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.08.02 Wind: -0.3m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Camacho-Quinn, Jasmine (PUR) (199 time 244 344 442 5.38 6.32 7.26 8.20 914 1010 1114 12.37 5/1
reactiontime 0.149 interval 1.00 0.98 0.96 0.94 0.94 0.94 0.94 0.96 1.04 1.23 294 282 294
velocity 533 8.50 8.67 8.85 9.04 9.04 9.04 9.04 8.85 817 817 808 8.67 9.04 8.67
Harrison, Kendra (USA) (1992) time 244 348 4.46 542 6.38 7.36 8.30 928 1026 11.28 12.52 4/2
reactiontime 0.158 interval 1.04 0.98 0.96 0.96 0.98 0.94 0.98 0.98 1.02 1.24 2.98 2.88 2.98
velocity 5.33 8.17 8.67 8.85 8.85 8.67 9.04 8.67 8.67 833 810 799 8.56 8.85 8.56
Tapper, Megan (JAM) (1994) time 248 348 4.46 542 6.38 7.34 8.30 930 1030 11.32 12.55 9/3
reactiontime 0.166 interval 1.00 0.98 0.96 0.96 0.96 0.96 1.00 1.00 1.02 1.23 2.94 2.88 3.02
velocity 524 8.50 8.67 8.85 8.85 8.85 8.85 8.50 8.50 833 817 797 8.67 8.85 844
Amusan, Tobi (NGR) (1997) time 2.50 354 454 5.52 6.48 744 842 938 1038 1142 12.60 6/4
reactiontime 0.161 interval 1.04 1.00 0.98 0.96 0.96 0.98 0.96 1.00 1.04 1.18 PB 3.02 290 3.00
velocity 5.20 8.17 8.50 8.67 8.85 8.85 867 8.85 8.50 817 852 794 844 8.79 8.50
Visser, Nadine (NED) (1995) time 2.50 352 4.50 548 6.46 744 844 944 1046 1154 12.73 3/5
reactiontime 0.152 interval 1.02 0.98 0.98 0.98 0.98 1.00 1.00 1.02 1.08 1.19 2.98 2.96 3.10
velocity 5.20 8.33 867 8.67 867 8.67 8.50 8.50 8.33 787 845 786 8.56 8.61 8.23
Charlton, Devynne (BAH) (1995) time 248 3.50 4.50 548 6.46 7.46 8.46 9.46 1048  11.50 12.74 8/6
reactiontime 0.144 interval 1.02 1.00 0.98 0.98 1.00 1.00 1.00 1.02 1.02 124 3.00 2.98 3.04
velocity 524 8.33 8.50 8.67 8.67 8.50 8.50 8.50 8.33 833 810 785 8.50 8.56 8.39
Cunningham, Gabriele (USA) (1998) time 246 348 4.50 5.52 6.52 7.52 8.52 954 1062 1172 13.01 217
reactiontime 0.172 interval 1.02 1.02 1.02 1.00 1.00 1.00 1.02 1.08 1.10 1.29 3.06 3.00 3.20
velocity 528 8.33 8.33 8.33 8.50 8.50 8.50 8.33 7.87 773 779 769 8.33 8.50 7.97
Anderson, Brittany (JAM) (2001) time 248 3.50 4.50 5.50 6.48 744 846 948 1064 11.80 13.24 718
reactiontime 0.164 interval 1.02 1.00 1.00 0.98 0.96 1.02 1.02 1.16 1.16 1.44 3.02 2.96 3.34
velocity 5.24 8.33 8.50 8.50 8.67 8.85 8.33 833 7.33 733 698 755 844 8.61 7.63
9.50
Velocity (m/s) =@ Jasmine Camacho-
9.00 = <t o b Quinn
: A «=f Kendra Harrison
N —
8.50
= Megan Tapper
8.00 =
Tobi Amusan
7:50 =B Nadine Visser
7.00 =8 Devynne Charlton
6.50 =@ Gabriele
Cunningham
6.00 =B Brittany Anderson
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=90hrJYSJokPA
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

41

100m Hurdles

Date: 2021.08.01

Camacho-Quinn, Jasmine (PUR) (199 time

reactiontime 0.175 interval
velocity
Tapper, Megan (JAM) (1994) time
reactiontime 0.155 interval
velocity
Visser, Nadine (NED) (1995) time
reactiontime 0.156 interval
velocity
Cunningham, Gabriele (USA) (1998) time
reactiontime 0.165 interval
velocity
Herman, Elvira (BLR) (1997) time
reactiontime 0.129 interval
velocity
Morrison, Ebony (LBR) (1994) time
reactiontime 0.144 interval
velocity
Sember, Cindy (GBR) (1994) time
reactiontime 0.163 interval
velocity
Zagré, Anne (BEL) (1990) time
reactiontime 0.153 interval
velocity
9.50
Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00

H1

H2 H3

Time Intervals (s)

H1
253

5.14

258

5.04

261

4.98

253

5.14

262

4.9

253

5.14

2.58

5.04

264

4.92

H4

H2
353
1.00
8.50

3.61
1.03
8.25

3.61

1.00
8.50
3.53
1.00
8.50
3.64
1.02
8.33
3.57
8.17
3.62
8.17
3.64
1.00
8.50

Wind: -0.2m/s
H3 H4
4.49 544
0.96 0.95
8.85 8.95
4.58 5.53
0.97 0.95
8.76 8.95
458 5.53
0.97 0.95
8.76 8.95
4.49 544
0.96 0.95
8.85 8.95
4.62 5.58
0.98 0.96
867 8.85
457 5.57
1.00 1.00
8.50 8.50
461 5.61
0.99 1.00
8.59 8.50
4.64 5.64
1.00 1.00
8.50 8.50

H5

3.00
2.50
2.00
150

1.00

0.00
Start-H1

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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H1-H4

Hé

Hurdle Phases

H5

6.61

8.76

Hé
7.31
0.93
9.14
745
0.96
8.85
745
8.85
742
0.99
8.59
7.50
8.85
7.52
0.98
8.67
7.57
8.59
7.59

0.98
8.67

H7

H8

H8
9.21
0.96
8.85

9.48
0.99
8.59

9.53
1.01
842

H9

10.44
8.25
10.50
1.02
8.33
10.58
1.05
8.10
10.57
842
10.58

1.01
842

H9

H4-H7

Henson (2024) Athlete First: 2021 Year End Hurdle Report

H10

H10

Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10

Semi-Final 3

12.26 711
109 ORARPB
9.22 8.16

12,62 4/2
1.15
8.74 7.92

12.63 6/3
1.12
8.97 7.92

12.67 8/4
1.20
8.38 7.89

12.71 9/5
1.20
8.37 7.87

12.74 2/6
110 NRPB
9.14 7.85

12.76 317
1.14
8.82 7.84

12.78 5/8
1.16
8.66 7.82

Run-n

100m

291 2.81 292
8.76 9.07 8.73
2.95 291 3.03
8.64 8.76 842
2.92 292 3.06
8.73 8.73 8.33
291 297 3.06
8.76 8.59 8.33
2.96 291 3.02
8.61 8.76 844
3.04 295 3.12
8.39 8.64 8.17
3.03 2,96 3.05
842 8.61 8.36
3.00 294 3.04
8.50 8.67 8.39

=@ Jasmine Camacho-
Quinn

el Megan Tapper

@8- Nadine Visser
Gabriele
Cunningham

= E|vira Herman

=== FEhony Morrison

«=@=—=_Cindy Sember

=B Anne Zagré

H7-H10

FEAEAEN,

H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

100m Hurdles

H1
Anderson, Britany (JAM) (2001) time 2.50
reactiontime 0.166 interval
velocity 520
Harrison, Kendra (USA) (1992) time 249
reactiontime 0.153 interval
velocity 522
Clay, Liz (AUS) (1995) time 252
reactiontime 0.142 interval
velocity 5.16
Bogliolo, Luminosa (ITA) (1995) time 253
reactiontime 0.143 interval
velocity 5.14
Porter, Tiffany (GBR) (1987) time 249
reactiontime 0.150 interval
velocity 522
Skrzyszowska, Pia (POL) (2001) time 2.53
reactiontime 0.128 interval
velocity 5.14
Jean, Mulern (HAI) (1992) time 2.50
reactiontime 0.156 interval
velocity 520
Seymour, Pedrya (BAH) (1995) time 257
reactiontime 0.185 interval
velocity 5.06
9.50
Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00

H1 H2 H3 H4

Time Intervals (s)

3.00

2.50
2.00
150
1.00
0.50

0.00
Start-H1

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Date: 2021.08.01

H2
3.50
1.00
8.50

349
1.00
8.50
3.52
1.00
8.50
3.53
1.00
8.50
3.53
8.17
3.61

1.08
7.87
3.57

7.94

3.63
1.06
8.02

H1-H4

Wind: 0.0m/s
H3 H4
4.52 5.50
1.02 0.98
8.33 8.67
4.50 545
1.01 0.95
842 8.95
455 5.53
1.03 0.98
8.25 8.67
4.56 5.53
1.03 0.97
8.25 8.76
4.55 5.52
1.02 0.97
8.33 8.76
465 5.66
1.04 1.01
8.17 842
4.58 5.58
1.01 1.00
842 8.50
4.68 5.70
1.05 1.02
8.10 8.33

H5

Hé

Hurdle Phases

H5
6.45
0.95
8.95

6.38
0.93
9.14
6.52
0.99
8.59
6.52
8.59
6.52
1.00
8.50
6.64
8.67
6.57
8.59
6.69

0.99
8.59

Hé
7.38
0.93
9.14

7.34
0.96
8.85

7.51
0.99
8.59

7.52
1.00
8.50

7.52
1.00
8.50
7.62
0.98
8.67
7.57
8.50
7.70

1.01
842

H7

H4-H7

H7
8.30
0.92
9.24

8.29
0.95
8.95

8.49
0.98
8.67
849

0.97
8.76

H8

H8
9.25
0.95
8.95

H9
10.25
1.00
8.50

10.28
1.03
8.25

10.49
1.00
8.50

10.50
1.01
842

10.52
1.02
8.33

10.64
1.02

10.69
7.87

10.72

1.03
8.25

H9
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H10
11.25
1.00
8.50

11.30
1.02
833

11.52
1.03
8.25

11.54
1.04
8.17

11.56
1.04
8.17

11.69
1.05
8.10

11.81
7.59

11.81

1.09
7.80

42

Semi-Final 2
Run-In  100m Lane/Place H1-H4 H4-H7 H7-H10

12.40 4/1

1.15 PB 3.00 2.80 2.95

8.74 8.06 8.50 9.11 8.64
12.51 712

1.21 2.96 284 3.01

8.31 7.99 8.61 8.98 847
12.71 6/3

1.19 PB 3.01 2,96 3.03

845 7.87 847 8.61 842
12.75 8/4

121 NR PB 3.00 2,96 3.05

8.31 7.84 8.50 861 8.36
12.86 9/5

1.30 3.03 297 3.07

7.73 7.78 842 8.59 8.31
12.89 5/6

1.20 3.13 2.96 3.07

8.37 7.76 8.15 8.61 8.31
13.09 217

1.28 3.08 3.00 3.23

7.85 764 8.28 8.50 7.89
13.09 3/8

1.28 313 299 312

7.85 7.64 8.15 8.53 817

=8 Britany Anderson

«®-—endra Harrison
=B iz Clay

Luminosa Bogliolo
=®-—Tiffany Porter
e Piz Sk zyszowska
=B \lulern Jean

=@ Pedrya Seymour

H10 Run-n 100m
H7-H10 H10-Finish
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.08.01 Wind: -0.8 m/s Semi-Final 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Amusan, Tobi (NGR) (1997) time 246 351 4.51 548 6.46 743 8.39 937 1037 1143 12.62 5/1
reactiontime 0.148 interval 1.05 1.00 0.97 0.98 0.97 0.96 0.98 1.00 1.06 1.19 3.02 291 3.04
velocity 528 8.10 8.50 8.76 867 8.76 8.85 8.67 8.50 802 845 792 844 8.76 8.39
Charlton, Devynne (BAH) (1995) time 246 3.46 4.46 5.46 6.42 7.38 8.35 935 1035 1142 12.66 8/2
reactiontime 0.134 interval 1.00 1.00 1.00 0.96 0.96 0.97 1.00 1.00 1.07 1.24 3.00 2.89 3.07
velocity 5.28 8.50 8.50 8.50 8.85 8.85 8.76 8.50 8.50 794 810 7.90 8.50 8.82 8.31
Vargas, Andrea Carolina (CRC) (1996 time 2.51 3.51 451 548 6.46 7.46 8.46 945 1046 1149 12.69 4/3
reactiontime  0.139 interval 1.00 1.00 0.97 0.98 1.00 1.00 0.99 1.01 1.03 1.20 297 2.98 3.03
velocity 518 8.50 8.50 8.76 8.67 8.50 8.50 8.59 842 825 838 788 8.59 8.56 842
Clemons, Christina (USA) (1990) time 246 346 4.46 546 6.43 742 842 942 1046 1152 12.76 714
reactiontime 0.118 interval 1.00 1.00 1.00 0.97 0.99 1.00 1.00 1.04 1.06 1.24 3.00 2,96 3.10
velocity 528 8.50 8.50 8.50 8.76 8.59 8.50 8.50 8.17 802 810 784 8.50 861 8.23
Siciarz, Klaudia (POL) (1998) time 246 3.51 454 5.53 6.51 7.51 8.51 954 1057 11.62 12.84 2/5
reactiontime 0.146 interval  7steps  1.05 1.03 0.99 0.98 1.00 1.00 1.03 1.03 1.05 1.22 3.07 298 3.1
velocity 528 8.10 825 859 867 8.50 8.50 8.25 825 810 824 779 8.31 8.56 8.20
Terada, Asuka (JPN) (1990) time 251 3.54 457 5.61 6.63 7.65 8.66 9.71 1077 11.84 13.06 3/6
reactiontime 0.163 interval 1.03 1.03 1.04 1.02 1.02 1.01 1.05 1.06 1.07 1.22 3.10 3.05 3.18
velocity 518 825 8.25 817 8.33 8.33 842 8.10 8.02 794 824 766 8.23 8.36 8.02
Kozék, Luca (HUN) (1996) time 2.55 3.58 4.58 557 6.56 7.57 dnf 9/--
reactiontime 0.164 interval 1.03 1.00 0.99 0.99 1.01 3.02
velocity 5.10 8.25 8.50 8.59 8.59 842 844
Thompson, Yanique (JAM) (1996)  time 2.51 3.51 4.51 548 6.46 7.46 dnf 6/--
reactiontime 0.145 interval 1.00 1.00 0.97 0.98 1.00 297
velocity 5.18 8.50 8.50 8.76 8.67 8.50 8.59
9.00 .
Velocity (m/s) =8-—Tobi Amusan
8.50 = Devynne Charlton
8.00 w=B— Andrea Carolina
Vargas
750 Christina Clemons
=B Klaudia Siciarz
7.00
8- Asuka Terada
6.50
=8| uca Kozdk
6.00
=B Ya nique Thom pson
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 100m
Time Intervals (s) Hurdle Phases
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

100m Hurdles

H1
Camacho-Quinn, Jasmine (PUR) (199 time 252
reactiontime 0.153 interval
velocity 5.16
Tapper, Megan (JAM) (1994) time 2.56
reactiontime 0.163 interval
velocity 5.08
Zagré, Anne (BEL) (1990) time 2.59
reactiontime 0.153 interval
velocity 5.02
Porter, Tiffany (GBR) (1987) time 253
reactiontime 0.139 interval
velocity 5.14
Terada, Asuka (JPN) (1990) time 253
reactiontime 0.164 interval
velocity 514
Siciarz, Klaudia (POL) (1998) time 2.59
reactiontime 0.165 interval 7 steps
velocity 5.02
Sedney, Zoé (NED) (2001) time 253
reactiontime 0.162 interval
velocity 5.14
Kambundiji, Ditaji (SUI) (2002) time 252
reactiontime 0.138 interval
velocity 5.16
Pirelli, Camila (PAR) (1989) time 273
reactiontime 0.166 interval
velocity 476

9.00
Velocity (m/s)

8.50

8.00

7.50

7.00

6.50

6.00

5.50

5.00

H1 H2 H3 H4

Time Intervals (s)

3.50

Date: 2021.07.31

H2
352
1.00
8.50

357
1.01
8.42

3.60
1.01
8.42

3.55
1.02
8.33

3.56
1.03
8.25
3.66
1.07

3.56
1.03
8.25
3.56

8.17

3.85
1.12
7.59

Wind: 0.3m/s
H3 H4
4.52 5.49
1.00 0.97
8.50 8.76
4.54 5.50
0.97 0.96
8.76 8.85
464 5.67
1.04 1.03
8.17 8.25
4.57 5.56
1.02 0.99
8.33 8.59
461 5.67
1.05 1.06
8.10 8.02
4.70 5.72
1.04 1.02
8.17 8.33
461 5.63
1.05 1.02
8.10 8.33
4.62 5.67
1.06 1.05
8.02 8.10
4.96 6.08
1.1 1.12
7.66 7.59

H5

H6

Hurdle Phases

H5
6.44
0.95
8.95

6.47

0.97
8.76

6.72
8.10
7.15

1.07
7.94

Hé
7.39
0.95
8.95

743
0.96
8.85

7.66
0.99
8.59

7.56
1.00
8.50

7.67

H7

H7
8.37
0.98
8.67

8.39
0.96
8.85

8.64
0.98
8.67

8.56
1.00
8.50

8.68
1.01
842

8.72

1.02
8.72
8.10
8.79
1.03
8.25
9.31

1.10
7.73

H8

H8
9.32
0.95
8.95

9.37
0.98
8.67
9.63
0.99
8.59
9.56
8.50
9.73
1.05
8.10

9.74

H9
10.29
0.97
8.76

10.37
1.00
8.50

10.64
1.01
8.42

10.59
1.03
8.25

10.76
1.03
8.25

10.76
1.02
10.80
8.17
10.95
1.07
7.94
11.56

1.16
7.33

H9

H10

11.79
8.25
11.79
1.03
8.25
11.87
7.94
12.04
7.80
12.73

117
7.26

Run-In
112
8.97

1.16
8.66

1.16
8.66

117
8.59

1.16
8.66

1.19
8.45

1.16
8.66

1.13
8.89

125
8.04

H10

Run-n

44

Heat 5
100m Lane/Place H1-H4 H4-H7 H7-H10
1241 2/1

297 2.88 292

8.06 8.59 8.85 8.73
12.53 5/2

PB 2.94 2.89 2.98

7.98 8.67 8.82 8.56
12.83 8/3

3.08 297 3.03

k) 8.28 8.59 842
12.85 6/4

3.03 3.00 3.12

7.78 842 8.50 817
12.95 4/5

3.14 3.01 3.1

7.72 8.12 8.47 8.20
12.98 3/6

3.13 3.00 3.07

7.70 8.15 8.50 8.31
13.03 9/7

3.10 3.09 3.15

7.67 8.23 8.25 8.10
13.17 718

3.15 3.12 3.25

7.59 8.10 8.17 7.85
13.98 1/9

3.35 3.23 342

7.15 7.61 7.89 7.46

=8==Jasmine Camacho-
Quinn

=8 \egan Tapper

«— Anne Zagré
Tiffany Porter

=B Asuka Terada

=B Klaudia Siciarz

=B 706 Sedney

=8 Ditaji Kambundiji

=@ Camila Pirelli

3.00

2.50

2.00

1.00
0.50

0.00
Start-H1

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: ‘
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H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

100m Hurdles

Anderson, Britany (JAM) (2001)
reaction time

Clemons, Christina (USA) (1990)
reaction time

Kozak, Luca (HUN) (1996)
reaction time

Seymour, Pedrya (BAH) (1995)
reaction time

di Lazzaro, Elisa Maria (ITA) (1998)
reaction time

Errandonea, Teresa (ESP) (1994)
reaction time

Batista, Ketiley (BRA) (1999)
reaction time

9.00

Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

5.50

5.00

H1 H2

Time Intervals (s)

Date: 2021.07.31

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

3.00

2.50

2.00

1.00

0.50

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:
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H1
257

5.06

254

512

261

4.98

261

4.98

261

4.98

261

4.98

261

4.98

H4

H2
3.58
1.01
8.42

357
1.03
8.25

3.66
1.05
8.10

3.66
1.05
8.10

3.69
1.08
7.87

3.66
1.05
8.10

3.66
1.05
8.10

H1-H4

Wind: -1.1m/s

H3 H4
461 5.61
1.03 1.00
825 8.50
4.59 5.57
1.02 0.98
8.33 8.67
464 5.61
0.98 0.97
8.67 8.76
4.69 5.69
1.03 1.00
8.25 8.50
4.74 5.75
1.05 1.01
8.10 842
4.66 5.66
1.00 1.00
8.50 8.50
4.69 5.74
1.03 1.05
825 8.10

H5

H6

Hurdle Phases

H5

6.67
8.67

6.75

Hé
7.58
0.97
8.76

7.56
1.01
842

764
1.03
825

7.67
1.00
8.50

H7

H7
8.56
0.98
8.67

8.56
1.00
8.50

8.66
1.02
8.33

8.72

H8

H8
9.54
0.98
8.67

9.59
1.03
8.25

9.69
1.03
825

)/
1.05
8.10

9.81
1.01
842

9.81
1.05
8.10

9.94
1.07
7.94

H9
10.54
1.00
8.50

10.61
1.02
8.33

10.74
1.05
8.10

10.79
1.02
8.33

10.82
1.01
8.42

10.85
8.17

11.01

1.07
7.94

H9

H10
11.55
1.01
842

11.69
1.08
7.87

11.78
1.04
8.17

11.86
1.07
7.94

11.86
8.17

11.95

Run-In
112
8.97

122
8.24

119
845

1.18
8.52

122
8.24

1.20
8.37

1.28
7.85

H10

H4-H7
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H7-H10

12.67

7.89

12,91

7.75

12.97

7.71

13.04

767

13.08

7.65

13.15

13.40

7.46

Run-n

Heat 4
100m Lane/Place H1-H4 H4-H7 H7-H10

9/1

3/2

4/3

5/5

2/6

817

100m

3.04
8.39

3.03
842

3.00
8.50

3.08
8.28

3.14
8.12

3.05

3.13
8.15

295
8.64

2,99
8.53

3.05
8.36

3.03
8.42

3.05
8.36

3.10
8.23

3.13
8.15

45

2.99
8.53

3.13
8.15

3.12
8.17

3.14
8.12

=8— Britany Anderson

==®==_Christina Clemons

«®— | uca Kozak

Pedrya Seymour

8 Elisa Maria di
Lazzaro

=@ Teresa Errandones
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.07.31 Wind: 0.4 m/s Heat 3
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Amusan, Tobi (NGR) (1997) time 257 361 459 5.57 6.54 749 849 949 1049 1157 12.72 4/1
reactiontime 0.134 interval 1.04 0.98 0.98 0.97 0.95 1.00 1.00 1.00 1.08 1.15 3.00 292 3.08
velocity 5.06 8.17 8.67 8.67 8.76 8.95 8.50 8.50 8.50 787 874 786 8.50 873 8.28
Thompson, Yanique (JAM) (1996)  time 261 361 4.60 5.58 6.54 749 849 950 1054 1157 12.74 8/2
reactiontime 0.147 interval 1.00 0.99 0.98 0.96 0.95 1.00 1.01 1.04 1.03 117 297 291 3.08
velocity 4.98 8.50 8.59 8.67 8.85 8.95 8.50 842 8.17 825 859 785 8.59 8.76 8.28
Skrzyszowska, Pia (POL) (2001) time 2.57 3.61 4.59 5.58 6.57 7.55 8.54 954 1057 11.60 12.75 6/3
reactiontime 0.144 interval 1.04 0.98 0.99 0.99 0.98 0.99 1.00 1.03 1.03 1.15 PB 3.01 2.96 3.06
velocity 5.06 8.17 8.67 8.59 8.59 8.67 8.59 8.50 8.25 825 874 784 847 8.61 8.33
Charlton, Devynne (BAH) (1995) time 261 3.63 4.63 5.62 6.62 7.59 8.57 958 1061 11.66 12.84 9/4
reactiontime 0.135 interval 1.02 1.00 0.99 1.00 0.97 0.98 1.01 1.03 1.05 1.18 3.01 295 3.09
velocity 4.98 8.33 8.50 8.59 8.50 8.76 867 842 8.25 810 852 779 847 864 8.25
Korte, Annimari (FIN) (1988) time 2.66 3.69 4.69 5.69 6.69 7.69 8.72 974 1081 11.89 13.06 715
reactiontime 0.146 interval 1.03 1.00 1.00 1.00 1.00 1.03 1.02 1.07 1.08 117 3.03 3.03 317
velocity 4.89 825 8.50 8.50 8.50 8.50 8.25 8.33 794 787 859 766 842 842 8.04
Koala, Marthe (BUR) (1994) time 269 3.69 4.69 5.69 6.69 7.72 8.77 9.81 1089  11.94 13.11 3/6
reactiontime 0.148 interval 1.00 1.00 1.00 1.00 1.03 1.05 1.04 1.08 1.05 117 3.00 3.08 3.17
velocity 4.83 8.50 8.50 8.50 8.50 825 8.10 817 7.87 810 859 763 8.50 8.28 8.04
Aoki, Masumi (JPN) (1994) time 2.69 3.74 478 5.81 6.86 7.90 8.94 997 1114 1226 13.59 217
reactiontime 0.141 interval 1.05 1.04 1.03 1.05 1.04 1.04 1.03 117 112 1.33 3.12 3.13 3.32
velocity 4.83 8.10 817 825 8.10 817 817 8.25 7.26 759 756 736 817 8.15 7.68
Pesiridou, Elisavet (GRE) (1992) 0.162  fell into hurdle 1 dnf 5/--
9.00

Velocity (m/s)

«=8—Tobi Amusan

8- Yanique Thompson
e Pia Skrzyszowska

Devynne Charlton
7.00
=== Annimari Korte
6.50
=8V arthe Koala
6.00
=B VI asumi Aoki

5.50

5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-dn 100m

Time Intervals (s) Hurdle Phases

3.00

2.00

150

1.00

0.50

0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
100m Hurdles Date: 2021.07.31 Wind: 0.4 m/s Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Harrison, Kendra (USA) (1992) time 2.51 352 452 5.51 6.49 746 844 944 1046 1154 12.74 6/1
reactiontime 0.152 interval 1.01 1.00 0.99 0.98 0.97 0.98 1.00 1.02 1.08 1.20 3.00 293 3.10
velocity 518 842 8.50 8.59 867 8.76 867 8.50 8.33 787 837 785 8.50 8.70 8.23
Clay, Liz (AUS) (1995) time 2.51 355 4.59 5.62 6.63 7.61 861 963 1070 1174 12.87 3/2
reactiontime 0.127 interval 1.04 1.04 1.03 1.01 0.98 1.00 1.02 1.07 1.04 1.13 3.1 299 313
velocity 518 8.17 8.17 825 842 8.67 8.50 833 7.94 817 889 777 8.20 853 8.15
Bogliolo, Luminosa (ITA) (1995) time 2.57 3.62 4.66 5.66 6.64 763 8.63 966 1072 11.75 12.93 2/3
reactiontime  0.165 interval 1.05 1.04 1.00 0.98 0.99 1.00 1.03 1.06 1.03 1.18 3.09 297 3.12
velocity 5.06 8.10 8.17 8.50 8.67 8.59 8.50 8.25 8.02 825 852 773 8.25 8.59 8.17
Herman, Elvira (BLR) (1997) time 262 3.66 4.70 572 6.71 7.68 8.66 970 1074 1175 12.95 4/4
reactiontime 0.144 interval 1.04 1.04 1.02 0.99 0.97 0.98 1.04 1.04 1.01 1.20 3.10 294 3.09
velocity 4.96 8.17 817 8.33 8.59 8.76 867 817 8.17 842 838 772 8.23 867 8.25
Jean, Mulern (HAI) (1992) time 2.51 3.54 459 5.63 6.63 7.62 8.62 966 1071 11.78 12.99 715
reactiontime 0.155 interval 1.03 1.05 1.04 1.00 0.99 1.00 1.04 1.05 1.07 1.21 3.12 299 3.16
velocity 518 825 8.10 8.17 8.50 859 8.50 817 8.10 794 831 7.70 817 853 8.07
Morrison, Ebony (LBR) (1994) time 251 354 459 563 662 762 866 971 1074 1183 13.00 9/6
reactiontime 0.150 interval 1.03 1.05 1.04 0.99 1.00 1.04 1.05 1.03 1.09 147 3.12 3.03 317
velocity 518 825 8.10 817 8.59 8.50 817 8.10 8.25 780 859 769 817 842 8.04
Lavin, Sarah (IRL) (1994) time 2.55 363 4.70 5.74 6.74 7.76 8.78 98 1091 1197 13.16 817
reactiontime 0.141 interval 1.08 1.07 1.04 1.00 1.02 1.02 1.08 1.05 1.06 1.19 3.19 3.04 3.19
velocity 5.10 7.87 7.94 8.17 8.50 833 8.33 7.87 8.10 802 845 760 7.99 8.39 7.99
Valette, Laura (FRA) (1997) time 2.66 3.74 4.86 5.95 7.09 817 9.31 10.46 14.52 5/8
reactiontime 0.155 interval 1.08 1.12 1.09 1.14 1.08 1.14 1.15 329 3.36
velocity 4.89 7.87 7.59 7.80 7.46 7.87 7.46 7.39 6.89 7.75 7.59
9.00
Velocity (m/s) —8—Kendra Harrison

8.50
=@ iz Clay

8.00
=8 | uminosa Bogliolo

7.50 ElviraHerman

7.00 =®-—Mulern Jean

= EboNy Morrison
6.50

=B Sarah Lavin
6.00

=8| qura Valette
5.50

5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-4n 100m

Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

1.00

0.50

0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

100m Hurdles

Date: 2021.07.31

Vargas, Andrea Carolina (CRC) (1996 time

reaction time

Visser, Nadine (NED) (1995)
reaction time

0.157

0.144

Cunningham, Gabriele (USA) (1998)

reaction time

Sember, Cindy (GBR) (1994)
reaction time

Chen Jiamin (CHN) (1996)
reaction time

Hurske, Reetta (FIN) (1995)
reaction time

Kimura, Ayako (JPN) (1988)
reaction time

Lobe, Ricarda (GER) (1994)
reaction time

9.50
Velocity (m/s)

9.00

8.00

7.50

5.00
H1 H2

Time Intervals (s)

3.50

0.172

0.178

0.144

0.125

0.146

0.139

interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H1
257

5.06

257

5.06

2.54

5.12

5.06

260

5.00

2.57

5.06

257

5.06

2.66

4.89

H4

H2
357
1.00
8.50

357
1.00
8.50

3.57
1.03
8.25

3.62
1.05
8.10

3.62
1.02
8.33
3.60
1.03
8.25
3.62
8.10
3.73

1.07
7.94

Wind: 1.0m/s

H3 H4
4.57 5.57
1.00 1.00
8.50 8.50
4.57 5.57
1.00 1.00
8.50 8.50
457 b5y
1.00 1.00
8.50 8.50
4.66 5.66
1.04 1.00
8.17 8.50
4.64 5.67
1.02 1.03
8.33 8.25
463 5.66
1.03 1.03
8.25 8.25
4.63 5.67
1.01 1.04
842 8.17
4.77 5.79
1.04 1.02
817 8.33

H5

Hé

Hurdle Phases

H5
6.58
1.01
842

6.59
1.02
8.33

6.59
1.02
8.33

6.68
1.02
8.33

6.72
1.05
8.10

6.70
1.04
8.17
6.70
8.25
6.82

1.03
8.25

Hé
7.59
1.01
842
7.61
8.33
7.61

1.02
8.33
7.7

1.03
825
7.75
1.03
825
7.74
8.17
7.75
8.10
7.84

1.02
8.33

H7

H7
8.57

8.67
8.59
0.98
8.67
8.60
8.59
8.71
8.50
8.77
1.02
8.33
8.75
1.01
842
8.77
8.33
8.86

1.02
8.33

H8

H9
10.57
1.01
842

10.59
1.01
8.42

10.59
0.99
8.59

10.79
1.04
8.17

10.86
1.04
8.17

10.82
8.17

10.93
7.66

10.98

1.08
7.87

H9

H10 Run-In
11.62

105  1.09

810 922
11.63

1.04  1.09

817 922
11.66

1.07 147

794 859
11.82

103 118

825 852
11.94

1.08  1.15

787 874
11.90

1.08 1.20

787 838
12.02

1.09 123

780 817
12.10

112 133

7.59 7.56

H10
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Heat 1

12.71 6/1
7.87

12.72 9/2
7.86

12.83 8/3
k)

13.00 5/4
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13.09 3/5
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13.25 217
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13.43 718
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Run-n
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3.00
8.50

3.00
8.50

3.03
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3.09
8.25
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8.31

3.09
8.25

3.10
8.23

3.13
8.15

3.00
8.50

3.02
8.44

3.03
8.42

3.05
8.36

3.10
8.23

3.09
8.25

3.10
8.23

3.07
8.31

3.05
8.36

3.04
8.39

3.06
8.33

3.1
8.20

317

3.15
8.10

3.25
7.85
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Biomechanical Analysis

2021 Miiller British Grand Prix (Gateshead, GBR) (TV Analysis)

100m Hurdles Date: 2021.07.13 Wind: 1.5m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Sember, Cindy (GBR) (1994) time 254 357 457 5.55 6.51 747 845 945 1046 1148 12.69 4/1
reactiontime 0.195 interval 1.03 1.00 0.98 0.96 0.96 0.98 1.00 1.01 1.02 1.21 3.01 290 3.03
velocity 512 825 8.50 8.67 8.85 8.85 867 8.50 842 8.33 8.31 7.88 847 8.79 842
Chadwick, Payton (USA) (1995) time 252 354 4.56 5.54 6.54 7.52 8.50 950 1051 1153 12.75 3/2
reactiontime 0.172 interval 1.02 1.02 0.98 1.00 0.98 0.98 1.00 1.01 1.02 1.22 3.02 2.96 3.03
velocity 5.16 8.33 8.33 8.67 8.50 8.67 8.67 8.50 842 833 824 7.84 8.44 8.61 8.42
Visser, Nadine (NED) (1995) time 2.57 3.60 4.58 5.56 6.54 7.51 849 949 1051 1158 12.78 713
reactiontime 0.180 interval 1.03 0.98 0.98 0.98 0.97 0.98 1.00 1.02 1.07 1.20 2.99 293 3.09
velocity 5.06 825 8.67 8.67 8.67 8.76 8.67 8.50 8.33 794 838 7.82 8.53 8.70 8.25
Williams, Danielle (JAM) (1992) time 2.50 354 457 5.55 6.54 7.51 848 949 1051 1154 12.78 6/4
reactiontime 0.158 interval 1.04 1.03 0.98 0.99 0.97 0.97 1.01 1.02 1.03 1.24 3.05 293 3.06
velocity 5.20 8.17 8.25 8.67 8.59 8.76 8.76 842 8.33 825 8.10 7.82 8.36 8.70 8.33
Anderson, Brittany (JAM) (2001) time 2.56 3.57 457 5.56 6.55 7.52 849 954 1054 1161 12.81 5/5
reactiontime 0.191 interval 1.01 1.00 0.99 0.99 0.97 0.97 1.05 1.00 1.07 1.20 3.00 293 3.12
velocity 5.08 842 8.50 8.59 8.59 8.76 8.76 8.10 8.50 7.94 8.37 7.81 8.50 8.70 8.17
Robinson, TeJyrica (USA) (1998) time 2.50 3.57 4.57 5.59 6.57 7.59 8.64 9.71 1077  11.84 13.14 2/6
reactiontime 0.147 interval 1.07 1.00 1.02 0.98 1.02 1.05 1.07 1.06 1.07 1.30 3.09 3.05 3.20
velocity 5.20 794 8.50 833 8.67 8.33 8.10 7.94 8.02 7.94 7.73 761 8.25 8.36 797
Jones, Hannah (AUS) (1995) time 2.60 3.67 473 5.80 6.87 7.94 900 1002 11.07 1212 13.39 817
reactiontime 0.175 interval 1.07 1.06 1.07 1.07 1.07 1.06 1.02 1.05 1.05 1.27 3.20 3.20 3.12
velocity 5.00 794 8.02 794 7.94 7.94 8.02 8.33 8.10 8.10 791 747 7.97 797 817
Barrett, Alicia (GBR) (1998) time 2,63 3.77 4.82 dnf 1/--
reactiontime 0.180 interval 1.14 1.05

velocity 4.94 7.46 8.10

9.00
Velocity (m/s) —8— Cindy Sember
8.50
=8 Payton Chadwick
8.00
=@ Nadine Visser
7.50
Danielle Williams
7.00
== Brittany Anderson
6.50
=B TeJyrica Robinson
6.00
=8 HannahJones
5.50
8- Alicia Barrett
5.00
4.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
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0.50
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Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
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Biomechanical Analysis

2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)

100m Hurdles

Date: 2021.07.06

Camacho-Quinn, Jasmine (PUR) (199 time

reactiontime 0.178

Herman, Elvira (BLR) (1997)
reactiontime  0.152

Cunningham, Gabbi (USA) (1998)
reactiontime  0.171

Nelvis, Sharika (USA) (1990)
reactiontime  0.152

Anderson, Brittany (JAM) (2001)
reactiontime  0.134

Visser, Nadine (NED) (1995)
reactiontime  0.152

Kozék, Luca (HUN) (1996)
reactiontime  0.150

9.50

Velocity (m/s)
9.00

8.00
7.50

7.00

6.00
5.50

5.00
H1 H2

Time Intervals (s)

3.50

interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time

interval
velocity

H3

H1
248

524
2.58
5.04
247
5.26
2,57
7 steps
5.06
248
524
257
5.06
2.50

5.20

H4

H2
3.50
1.02
8.33

3.60
1.02
8.33

349
1.02
8.33

3.60
1.03
8.25

3.50
1.02
8.33

3.58
1.01
8.42

3.54
1.04
8.17

Wind: 0.2m/s

H3 H4 H5 H6
447 543 6.37 7.30
0.97 0.96 0.94 0.93
8.76 8.85 9.04 9.14
4.58 5.57 6.54 7.51
0.98 0.99 0.97 0.97
8.67 8.59 8.76 8.76
4.50 5.50 6.47 744
1.01 1.00 0.97 0.97
842 8.50 8.76 8.76
4.58 5.56 6.52 7.50
0.98 0.98 0.96 0.98
867 8.67 8.85 8.67
4.53 5.50 6.48 747
1.03 0.97 0.98 0.99
825 8.76 867 859
458 5.54 6.54 7.54
1.00 0.96 1.00 1.00
8.50 8.85 8.50 8.50
4.57 5.54 6.54 7.54
1.03 0.97 1.00 1.00
825 8.76 8.50 8.50

H5 H6 H7

Hurdle Phases

H8

H8
9.21
0.97
8.76

947
0.98
8.67

944
1.03
825

9.50
1.02
833
9.50
8.17
9.54
1.00

9.54
1.00
8.50

H9
10.18
0.97
8.76

10.47
1.00
8.50

1047
1.03
8.25

10.51
1.01
842

10.51
1.01
8.42

10.57
1.03
8.25

10.57

1.03
8.25

H9

H10
11.14
0.96
8.85

11.49
1.02
833

11.51
1.04
8.17

11.54
1.03
8.25

11.56
1.05
8.10

11.62
1.05
8.10

11.64

7.94

H10

Run-In
1.20
8.38

1.18
8.52

124
8.10

1.26
7.98

124
8.10

1.23
8.17

121
8.31
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100m Lane/Place H1-H4 H4-H7 H7-H10

2.95
8.64

2.99
8.53

3.03
842

2.99
8.53

3.02

297
8.59

3.04
8.39

2.81
9.07

292
8.73

291
8.76

292
8.73

2,96
8.61

3.00
8.50

3.00
8.50

2.90
8.79

3.00
8.50

3.10
8.23

3.06
8.33

3.10
8.23

3.08
8.28

3.10
8.23

=B |3smine Camacho-
Quinn

=®-=E|vira Herman

=== Gabbi Cunningham

Sharika Nelvis

=@ Brittany Anderson

=@ Nadine Visser

=B | uca Kozak

FINAL

1234 471
8.10

12.67 3/2
7.89

12.75 7/3
7.84

12.80 1/4
7.81

12.80 2/4
7.81

12.85 5/6
778

12.85 6/7
778

Run-n 100m

3.00
2.50
2.00
150
1.00
0.50
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement
Source: https:/www.youtube.com/watch?v=IGKDWQYnCD8

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish

2021.08.20


Todd Henson
50


51

Biomechanical Analysis
2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
100m Hurdles Date: 2021.06.20 Wind: 0.8m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Harrison, Kendra (USA) (1992) time 245 3.45 443 5.39 6.34 7.30 8.26 9.22 1022 11.24 1247 4/1
reactiontime 0.186 interval 1.00 0.98 0.96 0.95 0.96 0.96 0.96 1.00 1.02 1.23 294 287 298
velocity 5.31 8.50 8.67 8.85 8.95 8.85 8.85 8.85 8.50 8.33 8.17 8.02 8.67 8.89 8.56
McNeal, Brianna (USA) (1991) time 242 343 442 5.38 6.34 7.32 8.29 9.26 1027 11.28 12.51 2/2
reactiontime 0.152 interval 1.01 0.99 0.96 0.96 0.98 0.97 0.97 1.01 1.01 1.23 2.96 291 299
velocity 5.37 842 8.59 8.85 8.85 8.67 8.76 8.76 842 8.42 8.17 7.99 8.61 8.76 8.53
Clemons, Christina (USA) (1990) time 244 3.44 4.45 5.42 6.37 7.34 8.30 9.27 1029 11.31 12.53 6/3
reactiontime 0.139 interval 1.00 1.01 0.97 0.95 0.97 0.96 0.97 1.02 1.02 1.22 298 2.88 3.01
velocity 5.33 8.50 8.42 8.76 8.95 8.76 8.85 8.76 8.33 8.33 8.24 7.98 8.56 8.85 847
Cunningham, Gabbi (USA) (1998) time 245 3.46 444 5.40 6.37 7.34 8.30 9.28 1029  11.30 12.53 8/4
reactiontime 0.153 interval 1.01 0.98 0.96 0.97 0.97 0.96 0.98 1.01 1.01 1.23 PB 295 290 3.00
velocity 5.31 8.42 8.67 8.85 8.76 8.76 8.85 8.67 8.42 8.42 8.17 7.98 8.64 8.79 8.50
Cockrell, Anna (USA) (1997) time 2.50 3.51 449 5.45 6.42 7.39 8.36 9.35 1036  11.38 12.58 3/5
reactiontime 0.147 interval 1.01 0.98 0.96 0.97 0.97 0.97 0.99 1.01 1.02 1.20 295 291 3.02
velocity 520 842 8.67 8.85 8.76 8.76 8.76 8.59 842 8.33 8.38 7.95 8.64 8.76 8.44
Marshall, Tonea (USA) (1998) time 240 342 440 539 637 734 832 932 1032 1136 12.63 5/6
reactiontime 0.130 interval 1.02 0.98 0.99 0.98 0.97 0.98 1.00 1.00 1.04 1.27 299 293 3.04
velocity 542 8.33 8.67 8.59 8.67 8.76 8.67 8.50 8.50 8.17 791 7.92 8.53 8.70 8.39
Chadwick, Payton (USA) (1995) time 2.50 3.53 4.52 5.52 6.50 147 8.45 9.44 1044 1147 12.66 717
reactiontime 0.190 interval 1.03 0.99 1.00 0.98 0.97 0.98 0.99 1.00 1.03 1.19 3.02 293 3.02
velocity 520 8.25 8.59 8.50 8.67 8.76 8.67 8.59 8.50 8.25 8.45 7.90 8.44 8.70 8.44
Armstrong, Alia (USA) (2000) time 243 345 4.45 547 6.47 747 8.47 9.49 1054 11.59 12.84 1/8
reactiontime 0.153 interval 1.02 1.00 1.02 1.00 1.00 1.00 1.02 1.05 1.05 1.25 3.04 3.00 3.12
velocity 535 8.33 8.50 8.33 8.50 8.50 8.50 8.33 8.10 8.10 8.04 7.79 8.39 8.50 8.17
Robinson, TeJyrica (USA) (1998) time 248 3.57 4.59 5.59 6.59 7.59 8.61 9.63 1066 11.71 12.99 9/9
reactiontime 0.143 interval 1.09 1.02 1.00 1.00 1.00 1.02 1.02 1.03 1.05 1.28 3.1 3.02 3.10
velocity 524 7.80 8.33 8.50 8.50 8.50 8.33 8.33 8.25 8.10 7.85 7.70 8.20 8.44 8.23
9.00

Velocity (m/s) —8— Kendra Harrison

850 =@ Brianna McNeal
8.00 sl Christina Clemons
Gabbi Cunningham

7.50
=®-—Anna Cockrell

7.00
«8-—Tonea Marshall

6.50 @ Payton Chadwick
- i

6.00 Alia Armstrong
e Te Jyrica Robinson

5.50

5.00

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=G15157y6nBM
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

100m Hurdles

Harrison, Kendra (USA) (1992)
reactiontime  0.211

Cockrell, Anna (USA) (1997)
reactiontime  0.172

Chadwick, Payton (USA) (1995)
reactiontime 0.175

Robinson, TeJyrica (USA) (1998)
reactiontime 0.173

Jones, Rayniah (USA) (2001)
reactiontime  0.141

Brissett, Chanel (USA) (1999)
reactiontime  0.192

Claye, Queen (USA) (1988)
reactiontime  0.174

Stark, Grace (USA) (2001)
reactiontime  0.193

9.00
Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

5.50

5.00
H1 H2

Time Intervals (s)

3.50

Date: 2021.06.20

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time

interval
velocity

H3

H1
243

5.35

253

514

247

5.26

243

5.35

243

5.35

247

5.26

250

5.20

2.50

5.20

H4

H2
3.46
1.03
8.25

353
1.00
8.50

3.50
1.03
8.25

347
1.04
8.17

345
1.02
8.33
3.50
1.03
8.25
353
8.25
3.50

1.00
8.50

Wind: 1.3m/s

H3 H4
444 5.40
0.98 0.96
867 8.85
4.53 5.50
1.00 0.97
8.50 8.76
4.50 547
1.00 0.97
8.50 8.76
447 544
1.00 0.97
8.50 8.76
447 547
1.02 1.00
8.33 8.50
453 5.53
1.03 1.00
8.25 8.50
4.53 5.50
1.00 0.97
8.50 8.76
4.50 5.50
1.00 1.00
8.50 8.50

H5 H6

Hurdle Phases

H5
6.36
0.96
8.85

6.47
0.97
8.76

6.44
0.97
8.76

Hé
7.32
0.96
8.85

743
0.96
8.85
742
0.98
8.67
7.37
0.97
8.76
7.40
0.97
8.76
747
0.97
8.76
747
8.50
747

8.50

H7

H7
8.27
0.95
8.95

H8

H8
9.25
0.98
8.67
9.39
0.98
8.67
9.40
1.00
8.50
9.37
8.50
9.40
8.50
9.45
8.67
9.45
8.50
9.50

1.00
8.50

H9
10.23
0.98
8.67

10.37
0.98
8.67

10.40
1.00
8.50

10.39
1.02
8.33

10.40
1.00
8.50

10.45
1.00

1047
8.33

10.50

1.00
8.50

H9

H10 Run-In
11.26
103 124
825 810
11.42
1.05 117
810 859
11.43
1.03 121
825 831
11.42
103 123
825 817
11.46
106 122
802 824
11.50
105 121
810 831
11.56
109 122
780 824
11.58
1.08 121
787 831
H10
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100m Lane/Place H1-H4 H4-H7 H7-H10

297
8.59

297
8.59

3.00
8.50

3.01
847

3.04
8.39

3.06
8.33

3.00
8.50

3.00
8.50

2.87
8.89

291
8.76

293
8.70

293
8.70

293
8.70

294
8.67

295
8.64

3.00
8.50

2.99
8.53

3.01
847

3.03
842

3.05
8.36

3.06

3.03
842

3.1
8.20

3.08
8.28

8- Kendra Harrison

«=8-—Anna Cockrell

8- payton Chadwick

Telyrica Robinson

=8 Raynaih Jones

8- Chanel Brissett

e Queen Claye

=@ Grace Stark

Semi-Final 2
1250 5/1
8.00
12.59 472
7.94
12.64 7/3
PB
791
12.65 1/4
PB
7.91
12.68 6/5
7.89
12.71 8/6
7.87
1278 2/7
7.82
1279 3/8
7.82
Run-4n 100m

3.00

2.50

1.00

0.50

0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: ‘
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

53

100m Hurdles Date: 2021.06.20 Wind: 1.2m/s Semi-Final 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Marshall, Tonea (USA) (1998) time 2.38 3.38 4.36 533 6.29 7.25 823 920 1021 1123 12.50 2/1
reactiontime 0.137 interval 1.00 0.98 0.97 0.96 0.96 0.98 0.97 1.01 1.02 1.27 2.95 290 3.00
velocity 546 8.50 8.67 8.76 8.85 8.85 867 8.76 842 833 791 8.00 8.64 8.79 8.50
Clemons, Christina (USA) (1990) time 241 343 441 5.37 6.33 7.28 824 923 1023 1126 12.51 3/2
reactiontime 0.142 interval 1.02 0.98 0.96 0.96 0.95 0.96 0.99 1.00 1.03 1.25 PB 2.96 287 3.02
velocity 5.39 8.33 8.67 8.85 8.85 8.95 8.85 8.59 8.50 825 804 799 8.61 8.89 844
McNeal, Brianna (USA) (1991) time 2.46 346 443 5.40 6.36 7.33 8.31 929 1029 11.32 12.56 4/3
reactiontime 0.173 interval 1.00 0.97 0.97 0.96 0.97 0.98 0.98 1.00 1.03 1.24 294 291 3.01
velocity 528 8.50 8.76 8.76 8.85 8.76 8.67 8.67 8.50 825 810 7.96 8.67 8.76 847
Cunningham, Gabbi (USA) (1998)  time 243 3.46 444 5.40 6.37 734 8.33 932 1032 1136 12.61 6/4
reactiontime 0.158 interval 1.03 0.98 0.96 0.97 0.97 0.99 0.99 1.00 1.04 1.25 PB 297 293 3.03
velocity 5.35 8.25 8.67 8.85 8.76 8.76 8.59 8.59 8.50 817 804 793 8.59 8.70 842
Armstrong, Alia (USA) (2000) time 243 343 443 543 6.40 7.38 8.36 936 1040 1143 12.65 1/5
reactiontime 0.154 interval 1.00 1.00 1.00 0.97 0.98 0.98 1.00 1.04 1.03 1.22 PB 3.00 293 3.07
velocity 5.35 8.50 8.50 8.50 8.76 8.67 8.67 8.50 8. 825 824 791 8.50 8.70 8.31
Brooks, Taliyah (USA) (1995) time 246 3.48 4.46 543 6.40 7.40 8.38 9.38 10.38  11.46 12.70 5/6
reactiontime 0.156 interval 7steps  1.02 0.98 0.97 0.97 1.00 0.98 1.00 1.00 1.08 1.24 297 295 3.08
velocity 528 8.33 8.67 8.76 8.76 8.50 8.67 8.50 8.50 787 810 787 8.59 8.64 8.28
Nelvis, Sharika (USA) (1990) time 246 352 4.50 548 6.46 744 844 944 1046 1152 12.81 717
reactiontime 0.160 interval  7steps  1.06 0.98 0.98 0.98 0.98 1.00 1.00 1.02 1.06 1.29 3.02 2,96 3.08
velocity 528 8.02 867 8.67 867 8.67 8.50 8.50 8.33 802 779 781 844 861 8.28
Castlin, Kristi (USA) (1988) time 2.56 3.62 4.60 5.58 6.56 7.54 853 953 1053 11.56 12.84 8/8
reactiontime 0.162 interval 1.06 0.98 0.98 0.98 0.98 0.99 1.00 1.00 1.03 1.28 3.02 295 3.03
velocity 5.08 8.02 8.67 8.67 867 8.67 8.59 8.50 8.50 825 78 779 844 8.64 842
Britton, Evonne (USA) (1991) time 248 3.52 4.52 5.52 6.52 7.52 8.52 9.55 1058 11.63 12.95 9/9
reactiontime 0.144 interval 1.04 1.00 1.00 1.00 1.00 1.00 1.03 1.03 1.05 1.32 3.04 3.00 3.1
velocity 524 8.17 8.50 8.50 8.50 8.50 8.50 8.25 8.25 810 761 7.72 8.39 8.50 8.20
9.00
3 B
Velocity (m/s) Tonea Marshall
8.50 e Christina Clemons
=@ Brianna McNeal
8.00
Gabbi
7.50 Cunningham
e Alia Armstrong
7.00 =@ Taliyah Brooks
6.50 =@ Sharika Nelvis
=@ K risti Castlin
6.00
=8 Fyonne Britton
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2,50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=uvzQpw1bmIM&t=9s
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

100m Hurdles Date: 2021.06.19 Wind: 0.1m/s Heat 4
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
McNeal, Brianna (USA) (1991) time 243 3.46 442 5.38 6.34 7.30 8.26 926 1026 1126 12.50 1/1
reactiontime 0.162 interval 1.03 0.96 0.96 0.96 0.96 0.96 1.00 1.00 1.00 1.24 2.95 2.88 3.00
velocity 5.35 825 8.85 8.85 8.85 8.85 8.85 8.50 8.50 850 810 800 8.64 8.85 8.50
Cunningham, Gabbi (USA) (1998)  time 243 3.46 4.44 542 6.40 7.36 8.36 936 1040 1142 12,67 712
reactiontime 0.162 interval 1.03 0.98 0.98 0.98 0.96 1.00 1.00 1.04 1.02 1.25 PB 2.99 294 3.06
velocity 5.35 825 8.67 8.67 867 8.85 8.50 8.50 8.17 833 804 789 853 8.67 8.33
Date: 2021.06.19 Wind: 1.0m/s Heat 3
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Cockrell, Anna (USA) (1997) time 2.50 353 453 5.53 6.50 7.46 843 943 1043 1146 12.63 4/1
reactiontime 0.163 interval 1.03 1.00 1.00 0.97 0.96 0.97 1.00 1.00 1.03 117 3.03 290 3.03
velocity 5.20 825 8.50 8.50 8.76 8.85 8.76 8.50 8.50 825 859 792 842 8.79 842
Jones, Rayniah (USA) (2001) time 243 345 4.46 546 6.43 743 840 940 1040 1143 12.64 2/2
reactiontime 0.142 interval 1.02 1.01 1.00 0.97 1.00 0.97 1.00 1.00 1.03 1.21 PB 3.03 294 3.03
velocity 5.35 8.33 842 8.50 8.76 8.50 8.76 8.50 8.50 825 831 791 842 8.67 842
Chadwick, Payton (USA) (1995) time 246 352 454 5.53 6.50 747 8.43 943 1043 1143 12.66 6/3
reactiontime 0.182 interval 1.06 1.02 0.99 0.97 0.97 0.96 1.00 1.00 1.00 1.23 PB 3.07 2.90 3.00
velocity 5.28 8.02 8.33 8.59 8.76 8.76 8.85 8.50 8.50 850 817 790 8.31 8.79 8.50
Date: 2021.06.19 Wind: 0.8 m/s Heat 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Brooks, Taliyah (USA) (1995) time 246 3.46 443 541 6.41 7.38 8.38 936 1036 1140 12.61 71
reactiontime 0.167 interval  7steps  1.00 0.97 0.98 1.00 0.97 1.00 0.98 1.00 1.04 1.21 PB 2.95 297 3.02
velocity 5.28 8.50 8.76 8.67 8.50 8.76 8.50 8.67 8.50 817 831 7.93 8.64 8.59 844
Clemons, Christina (USA) (1990) time 246 346 4.46 5.46 6.43 7.40 8.36 936 1036 1140 12.64 4/2
reactiontime 0.143 interval 1.00 1.00 1.00 0.97 0.97 0.96 1.00 1.00 1.04 1.24 3.00 2.90 3.04
velocity 5.28 8.50 8.50 8.50 8.76 8.76 8.85 8.50 8.50 817 810 791 8.50 8.79 8.39
Date: 2021.06.19 Wind: -0.3 m/s Heat 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Harrison, Kendra (USA) (1992) time 2.56 3.58 454 5.50 6.46 742 8.38 936 1036 11.39 12.49 2/1
reactiontime 0.291 interval 1.02 0.96 0.96 0.96 0.96 0.96 0.98 1.00 1.03 1.10 294 2.88 3.01
velocity 5.08 8.33 8.85 8.85 8.85 8.85 8.85 8.67 8.50 825 914 801 8.67 8.85 847
Velocity (m/s «=@-—Brianna McNeal
9.00 e (H4)
e Gabbi Cunningham
8.50 (Ha)
=== Anna Cockrell (H3)
8.00
Rayniah Jones (H3)
7.50
el Payton Chadwick
7.00 (H3)
=8 Taliyah Brooks (H2)
6.50
=@ Christina Clemons
(H2)
6.00 =B Kendra Harrison
(H1)
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 100m
Time Intervals (s)
Hurdle Phases
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: Gun Flash (Heat 1)
First Movement (Heats 2-4)
Source: hitps:/www.youtube.com/watch?v=kanydEgqsNQOs
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Biomechanical Analysis
2021 NCAA Championships (Eugene, OR) (TV Analysis)
100m Hurdles Date: 2021.06.12 Wind: 0.4 m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Cockrell, Anna (USA) (1997) time 253 354 454 551 647 744 841 939 1038 1141 12,58 7/1
reactiontime  0.159 interval 101 100 097 09 097 097 098 099 103 117 298 290 300
velocity 514 842 850 876 885 876 876 867 859 825 859 795 856 879 850
Jones, Rayniah (USA) (2001) time 250 354 454 554 654 754 855 954 1057 1161 12.82 2/2
reactiontime  0.138 interval 104 100 100 100 100 101 099 103 104 121 304 301 306
velocity 520 817 850 850 850 850 842 859 825 817 831 7.80 839 847 833
Nugent, Ackera (JAM) (2002) time 253 357 458 557 656 754 854 956 1058 11.66 12.84 4/3
reaction ime  0.148 interval 104 101 099 099 098 100 102 102 108 118 304 297 312
velocity 514 817 842 859 859 867 850 833 833 787 852 779 839 859 817
Stark, Grace (USA) (2001) time 257 360 460 560 661 759 857 957 1060 11.63 12.89 6/4
reactiontime  0.207 interval 103 100 100 101 09 098 100 103 103 126 303 297 306
velocity 506 825 850 850 842 867 867 850 825 825 798 776 842 859 833
Akobundu, Madeleine (USA) (1998) time 253 357 457 557 656 754 854 954 1058 11.64 12.90 1/5
reactiontime 0.196 interval 104 100 100 099 098 100 100 104 106 126 304 297 310
velocity 514 817 850 850 859 867 850 850 817 802 798 775 839 859 823
Russell, Masai (USA) (2000) time 252 360 464 567 671 767 867 971 1071 1171 12.97 9/6
reactiontime 0.233 interval 108 104 103 104 09 100 104 100 100 126 315 300 304
velocity 516 787 817 825 817 88 850 817 850 850 798 771 810 850 839
Rothwell, Cha'mia (USA) (1998) time 260 364 470 574 677 777 877 980 1084 11.91 13.14 8/7
reactiontime 0.175 interval 104 106 104 103 100 100 103 104 107 123 314 303 314
velocity 500 817 802 817 825 850 850 825 817 794 817 761 812 842 812
Robinson, TeJyrica (USA) (1998) time 248 350 450 547 647 747 850 951 1060 11.68 29.11 3/8
reactiontime 0.152 interval 102 100 097 100 100 103 101 109 108 1743 299 303 318
velocity 524 833 850 876 850 850 825 842 780 787 058 344 853 842 802
9.00
Velocity (m/s) —8— Anna Cockrell

8.50 =@ Rayniah Jones
8.00 =B Ackera Nugent
250 Grace Stark
=B Madeleine
7.00 Akobundu
=8— Masai Russell
6.50
=@ Cha'mia Rothwell
6.00
=B Tejyrica Robinson
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=LjIMavmRKiM
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2021 NCAA Championships (Eugene, OR) (TV Analysis)

100m Hurdles Date: 2021.06.10 Wind: -0.5m/s Semi Final 2
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Marshall, Tonea (USA) (1998) time 240 340 4.40 5.37 6.33 7.30 829 927 1027 1127 12.48 5/1
reactiontime 0.114 interval 1.00 1.00 0.97 0.96 0.97 0.99 0.98 1.00 1.00 1.21 297 292 2.98
velocity 542 8.50 8.50 8.76 8.85 8.76 8.59 8.67 8.50 8.50 8.31 8.01 8.59 873 8.56
Cockrell, Anna (USA) (1997) time 253 353 4.50 547 643 7.40 8.37 933 1033 1137 12.54 6/2
reactiontime 0.138 interval 1.00 0.97 0.97 0.96 0.97 0.97 0.96 1.00 1.04 1.17 PB 294 290 3.00
velocity 5.14 8.50 8.76 8.76 8.85 8.76 8.76 8.85 8.50 817 859 7.97 8.67 8.79 8.50

2021 NCAA Championships Preliminary East Round (Jacksonville, FL) (TV Analysis)

100m Hurdles Date: 2021.05.29 Wind: 0.8m/s Quarter Final 1
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Marshall, Tonea (USA) (1998) time 240 340 4.36 5.32 6.30 7.27 823 920 1022 1124 12.44 5/1
reaction time interval 1.00 0.96 0.96 0.98 0.97 0.96 0.97 1.02 1.02 1.20 PB 2.92 291 3.01
velocity 542 8.50 8.85 8.85 8.67 8.76 8.85 8.76 8.33 833 838 8.04 8.73 8.76 847
Salmon, Paula (USA) (1999) time 257 3.57 4.55 5.53 6.50 7.53 8.55 957 1063 11.68 12.89 4/2
reaction time interval 1.00 0.98 0.98 0.97 1.03 1.02 1.02 1.06 1.05 1.21 PB 2.96 3.02 3.13
velocity 5.06 8.50 8.67 8.67 8.76 8.25 8.33 8.33 8.02 8.10 8.31 7.76 8.61 844 8.15
Rothwell, Cha'mia (USA) (1998) time 257 363 4.67 5.67 6.65 7.67 8.69 970 1073 11.77 12.95 3/3
reaction time interval 1.06 1.04 1.00 0.98 1.02 1.02 1.01 1.03 1.04 1.18 PB 3.10 3.02 3.08
velocity 5.06 8.02 817 8.50 867 833 8.33 842 825 817 852 7.72 8.23 844 8.28
9.00
Velocity (m/s)

8- Tonea Marshall

8.50 1 (SF2)
el Anna Cockrell (SF2)
8.00
=#—Tonea Marshall
7.50 (QFY)
Paula Salmon (QF1)
7.00
8- Cha'mia Rothwell
(QF1)
6.50
6.00
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
150
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
NCAA Championships Semi Final NCAA Championships Preliminary East Round Quarter Final
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps Quality & Frame Rate: 1280 x 720 @30fps
Timing From: First Movement Timing From: First Movement
Source: hitps://www.youtube com/watch?v=1_dvPOiaF XY&t=48s Source: https://www.youtube.com/watch?v=9fyIEjKz018
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2021 Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis)

100m Hurdles Date: 2021.06.10 Wind: -0.8 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Camacho-Quinn, Jasmine (PUR) (199 time 246 3.46 4.44 5.40 6.34 7.28 8.22 9.20 10.18 11.18 12.38 5/1
reactiontime 0.153 interval 1.00 0.98 0.96 0.94 0.%4 0.94 0.98 0.98 1.00 1.20 294 282 2.96
velocity 528 8.50 8.67 8.85 9.04 9.04 9.04 8.67 8.67 8.50 8.37 8.08 8.67 9.04 8.61
Charlton, Devynne (BAH) (1995) time 248 3.50 4.50 5.50 6.48 7.46 8.46 9.46 10.50 11.54 12.80 2/2
reactiontime 0.147 interval 1.02 1.00 1.00 0.98 0.98 1.00 1.00 1.04 1.04 1.26 3.02 2.96 3.08
velocity 524 8.33 8.50 8.50 8.67 8.67 8.50 8.50 8.17 8.17 7.98 7.81 8.44 8.61 8.28
Herman, Elvira (BLR) (1997) time 2.60 3.66 464 5.64 6.62 7.60 8.60 960 1062 1164 12.85 3/3
reactiontime 0.132 interval 1.06 0.98 1.00 0.98 0.98 1.00 1.00 1.02 1.02 1.21 3.04 2.96 3.04
velocity 5.00 8.02 8.67 8.50 8.67 8.67 8.50 8.50 8.33 8.33 8.31 7.78 8.39 8.61 8.39
Tapper, Megan (JAM) (1994) time 252 356 456 556 656 758 858 960 1064 1170 12.94 474
reactiontime 0.170 interval 1.04 1.00 1.00 1.00 1.02 1.00 1.02 1.04 1.06 1.24 3.04 3.02 3.12
velocity 5.16 8.17 8.50 8.50 8.50 8.33 8.50 8.33 8.17 8.02 8.10 7.73 8.39 8.44 8.17
Bogliolo, Luminosa (ITA) (1995) time 256 3.60 4.60 5.58 6.58 7.58 8.60 9.66 10.70 11.76 12.99 6/5
reactiontime 0.161 interval 1.04 1.00 0.98 1.00 1.00 1.02 1.06 1.04 1.06 1.23 3.02 3.02 3.16
velocity 5.08 8.17 8.50 8.67 8.50 8.50 8.33 8.02 8.17 8.02 8.17 7.70 8.44 844 8.07
Skrzyszowska, Pia (POL) (2001) time 254 3.58 4.62 5.64 6.64 7.68 8.68 9.70 10.76  11.80 13.03 7/6
reactiontime 0.151 interval 1.04 1.04 1.02 1.00 1.04 1.00 1.02 1.06 1.04 1.23 3.10 3.04 3.12
velocity 5.12 8.17 8.17 8.33 8.50 8.17 8.50 8.33 8.02 8.17 8.17 7.67 8.23 8.39 8.17
Seymour, Pedrya (BAH) (1995) time 2.56 3.62 472 5.80 6.84 7.88 8.94 10.02 11.08 1218 13.51 117
reactiontime 0.168 interval 1.06 1.10 1.08 1.04 1.04 1.06 1.08 1.06 1.10 1.33 3.24 3.14 3.24
velocity 5.08 8.02 7.73 7.87 8.17 8.17 8.02 7.87 8.02 7.73 7.56 7.40 7.87 8.12 7.87
di Lazzaro, Elisa Maria (ITA) (1998) time 254 3.58 4.62 5.62 6.60 dnf 8/--
reactiontime 0.143 interval 1.04 1.04 1.00 0.98 3.08
velocity 512 8.17 8.17 8.50 8.67 8.28
9.50
Velocity (m/s) —8— Jasmine Camacho-
9.00 Quinn
. B Devynne Charlton
850 =B Elvira Herman
8.00
Megan Tapper
750 «=Be | uminosa Bogliolo
7.00 =@ Pia Skrzyszowska
6.50 «=@=—=DPedrya Seymour
6.00 —8—flisa Maria di
Lazzaro
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 100m
Time Intervals (s) Hurdle Phases
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=sCAUWDNCxiM

www athletefirst.org Henson (2021) Athlete First: 2021 Year End Hurdle Report 2021.06.11


Todd Henson
57


58

Biomechanical Analysis
2021 Miiller Grand Prix (Gateshead, GBR) (TV Analysis)
100m Hurdles Date: 2021.05.23 Wind: -3.9 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Sember, Cindy (GBR) (1994) time 2.56 3.66 472 576 6.78 7.80 8.82 9.86 1094  12.02 13.28 5/1
reactiontime 0.159 interval 1.10 1.06 1.04 1.02 1.02 1.02 1.04 1.08 1.08 1.26 320 3.06 320
velocity 5.08 7.73 8.02 8.17 8.33 8.33 8.33 8.17 7.87 7.87 7.98 7.53 797 8.33 797
Kozak, Luca (HUN) (1996) time 2.60 3.70 4.74 5.78 6.82 7.84 8.90 9.94 11.00 12.08 13.37 6/2
reactiontime 0.161 interval 1.10 1.04 1.04 1.04 1.02 1.06 1.04 1.06 1.08 1.29 3.18 3.12 3.18
velocity 5.00 7.73 8.17 8.17 8.17 8.33 8.02 8.17 8.02 7.87 7.79 7.48 8.02 8.17 8.02
Bogliolo, Luminosa (ITA) (1995) time 262 3.70 476 5.80 6.84 7.88 894 1000 11.08 1218 13.45 3/3
reactiontime 0.155 interval 1.08 1.06 1.04 1.04 1.04 1.06 1.06 1.08 1.10 1.27 3.18 3.14 324
velocity 4.96 7.87 8.02 8.17 8.17 8.17 8.02 8.02 7.87 7.73 791 743 8.02 8.12 7.87
Porter, Tiffany (GBR) (1987) time 2.56 3.62 4.70 5.74 6.78 7.80 8.84 9.94 11.02  12.16 13.50 4/4
reactiontime 0.131 interval 1.06 1.08 1.04 1.04 1.02 1.04 1.10 1.08 1.14 1.34 3.18 3.10 3.32
velocity 5.08 8.02 7.87 8.17 8.17 8.33 8.17 773 7.87 7.46 7.50 741 8.02 8.23 7.68
Tapper, Megan (JAM) (1994) time 2.60 3.64 4.70 5.76 6.82 7.88 8.96 1004 1114 1224 13.53 1/5
reactiontime 0.153 interval 1.04 1.06 1.06 1.06 1.06 1.08 1.08 1.10 1.10 1.29 3.16 3.20 3.28
velocity 5.00 8.17 8.02 8.02 8.02 8.02 7.87 7.87 7.73 7.73 7.79 7.39 8.07 797 7.77
Sedney, Zoé (NED) (2001) time 264 3.72 4.76 5.82 6.90 7.96 9.02 10.10 1120 12.32 13.57 2/6
reactiontime 0.186 interval 1.08 1.04 1.06 1.08 1.06 1.06 1.08 1.10 1.12 1.25 3.18 3.20 3.30
velocity 4.92 7.87 8.17 8.02 7.87 8.02 8.02 7.87 7.73 7.59 8.04 7.37 8.02 797 7.73
Seymour, Pedrya (BAH) (1995) time 2.64 3.74 4.84 5.88 6.96 8.00 9.04 1008 11.18 1228 13.57 8/7
reactiontime 0.191 interval 1.10 1.10 1.04 1.08 1.04 1.04 1.04 1.10 1.10 1.29 3.24 3.16 3.24
velocity 4.92 7.73 7.73 8.17 7.87 8.17 8.17 8.17 7.73 73 7.79 7.37 7.87 8.07 7.87
Valette, Laura (FRA) (1997) time 2.64 3.74 4.80 5.88 6.94 7.98 9.04 10.10 1120 12.32 13.59 7/8
reactiontime 0.142 interval 1.10 1.06 1.08 1.06 1.04 1.06 1.06 1.10 1.12 1.27 324 3.16 3.28
velocity 4.92 7.73 8.02 7.87 8.02 8.17 8.02 8.02 7.73 7.59 7.91 7.36 7.87 8.07 7.77
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Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 60fps
Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=ugk3SIZ5bjw
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2021 Fanny Blankers Koen Games (Hengelo, NED) (TV Analysis)
100m Hurdles Date: 2021.06.06 Wind: 0.5m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Camacho-Quinn, Jasmine (PUR) (199 time 243 3.46 444 5.40 6.35 7.31 8.27 9.24 1020  11.18 1244 5/1
reaction time interval 1.03 0.98 0.96 0.95 0.96 0.96 0.97 0.96 0.98 1.26 297 287 291
velocity 5.35 825 8.67 8.85 8.95 8.85 8.85 8.76 8.85 8.67 7.98 8.04 8.59 8.89 8.76

2021 USATF Grand Prix (Euaene, OR) (TV Analysis)

Date: 2021.04.24 Wind: -0.3 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Camacho-Quinn, Jasmine (PUR) (199 time 247 347 445 5.40 6.37 7.32 829 928 1026 11.26 12.46 5/1
reaction time interval 1.00 0.98 0.95 0.97 0.95 0.97 0.99 0.98 1.00 120 293 2.89 297
velocity 5.26 8.50 867 8.95 8.76 8.95 8.76 8.59 8.67 850 837 803 8.70 8.82 859

Anderson, Brittany (JAM) (2001) time 253 3.54 4.54 5.50 6.47 747 8.46 946 1050 11.57 12.82 8/2
reaction time interval 1.01 1.00 0.96 0.97 1.00 0.99 1.00 1.04 107 125 297 2.96 3.1
velocity 514 842 8.50 8.85 8.76 8.50 8.59 8.50 8.17 794 804 780 8.59 8.61 8.20

Brooks, Taliyah (USA) (1995) time 250 352 450 550 650 750 849 952 1056 11.62 12.83 6/3
reaction time interval 7steps  1.02 0.98 1.00 1.00 1.00 0.99 1.03 1.04 1.06 1.21 3.00 299 3.13
velocity 5.20 8.33 867 8.50 8.50 8.50 8.59 8.25 8.17 802 831 7.79 8.50 8.53 8.15

McLaughlin, Sydney (USA) (1999)  time 2,57 3.63 4.65 5.65 6.65 7.65 8.65 965 1067 11.71 12.86 2/4
reaction time interval ~ 7steps  1.06 1.02 1.00 1.00 1.00 1.00 1.00 1.02 1.04 115 PB 3.08 3.00 3.06
velocity 5.06 8.02 833 8.50 8.50 8.50 8.50 8.50 8.33 817 874 778 8.28 8.50 833

2021 Tom Jones Invitational (Gainesville, FL) (TV Analysis)

Date: 2021.04.17 Wind: 1.7 m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Camacho-Quinn, Jasmine (PUR) (199 time 243 343 443 5.40 6.37 7.30 8.24 920 1017 1117 12.32 6/1
reaction time interval 1.00 1.00 0.97 0.97 0.93 0.94 0.96 0.97 1.00 115 NRPB 297 284 2.93
velocity 5.35 8.50 8.50 8.76 8.76 9.14 9.04 8.85 8.76 8.50 8.74 8.12 8.59 8.98 8.70
9.50
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Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
Tom Jones Invitational USATF Grand Prix
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 60fps Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: Gun Flash Timing From: First Movement
Source: Coaches Video Source: hitps://www youtube.com/watch?v=ZtemR0Oy6swo

Fanny Blankers Koen Games
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 60fps
Timing From: First Movement
Source: https:/www.youtube.com/watch?v=nMOHI2USGW|
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2021 European Indoor Championships (Torun, POL) (TV Analysis)

Women's 60m Hurdles Date: 2021.03.07 FINAL
HA1 H2 H3 H4 H5 60m Lane / Place
Visser, Nadine (NED) (1995) time 2.46 3.50 4.46 5.44 6.42 7.77 5/1
reaction time 0.135 interval 1.04 0.96 0.98 0.98 1.35 NRPB
velocity 5.28 8.17 8.85 8.67 8.67 9.63 7.72
Sember, Cindy (GBR) (1994) time 2.48 3.54 4.52 5.48 6.44 7.89 6/2
reaction time 0.165 interval 1.06 0.98 0.96 0.96 1.45 =PB
velocity 5.24 8.02 8.67 8.85 8.85 8.97 7.60
Porter, Tiffany (GBR) (1987) time 2.48 3.52 4.50 5.48 6.50 7.92 8/3
reaction time 0.156 interval 1.04 0.98 0.98 1.02 1.42
velocity 5.24 8.17 8.67 8.67 8.33 9.15 7.58
Neziri, Nooralotta (FIN) (1992) time 2.48 3.52 4.52 5.50 6.48 7.93 3/4
reaction time 0.133 interval 1.04 1.00 0.98 0.98 1.45
velocity 5.24 8.17 8.50 8.67 8.67 8.97 7.57
Skrzyszowska, Pia (POL) (2001) time 2.48 3.54 4.58 5.58 6.56 7.95 4/5
reaction time 0.147 interval 1.06 1.04 1.00 0.98 1.39
velocity 5.24 8.02 8.17 8.50 8.67 9.35 7.55
Bogliolo, Luminosa (ITA) (1995) time 2.54 3.56 4.58 5.56 6.54 7.99 716
reaction time 0.160 interval 1.02 1.02 0.98 0.98 1.45 =PB
velocity 5.12 8.33 8.33 8.67 8.67 8.97 7.51
Sedney, Zoé (NED) (2001) time 2.48 3.54 4.56 5.58 6.58 8.00 217
reaction time 0.171 interval 1.06 1.02 1.02 1.00 1.42
velocity 5.24 8.02 8.33 8.33 8.50 9.15 7.50
Kozak, Luca (HUN) (1996) time 2.54 3.56 4.58 5.58 6.58 8.01 1/8
reaction time 0.195 interval 1.02 1.02 1.00 1.00 1.43
velocity 5.12 8.33 8.33 8.50 8.50 9.09 7.49
9.50 BE (m/s) —@—=Nadine Visser

Cindy Sember
8.50 Tiffany Porter
Nooralotta Neziri

=@ Pi3 Skrzyszowska

7.50
=8| uminosa Bogliolo
B 706 Sedney

6.50
=8| uca Kozdk

5.50

4.50

H1 H2 H3 H4 H5 60m

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=HHmyK4wdJko
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Biomechanical Analysis
2021 Top 10 Times - Men's 400m Hurdles

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 3-Aug time 5.60 908 1262 1628 1996 2386 2792 3204 3632 4076 45.94 6/1
reactiontime 0.145 interval 348 354 3.66 3.68 3.90 4.06 412 4.28 4.44 5.18 WR 1068 11.64 1284
velocity 804 1006 9.89 9.56 9.51 8.97 8.62 8.50 8.18 7.88 7.72 8.71 9.83 9.02 8.18
H1lead leg L strides 20 13 13 13 13 13 13 13 13 15 18
Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 3-Aug time 564 920 1284 1652 2028 2416 2816 3224 3644 40.80 46.17 5/2
reactiontime 0.168 interval 3.56 3.64 3.68 3.76 3.88 4.00 4.08 4.20 4.36 5.37 AR 1088 1164 1264
velocity 7.98 9.83 9.62 9.51 9.31 9.02 8.75 8.58 8.33 8.03 7.45 8.66 9.65 9.02 8.31
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 17
Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2021 Bislett Games (Oslo, NOR) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 1-Jul time 5.58 910 1270 1634 2016 2408 2818 3238 3678 4144 46.70 71
reactiontime 0.163 interval 3.52 3.60 3.64 3.82 3.92 4.10 4.20 4.40 4.66 5.26 WR 10.76  11.84 1326
velocity 8.06 9.94 9.72 9.62 9.16 8.93 8.54 8.33 7.95 7.51 7.60 8.57 9.76 8.87 7.92
H1lead leg L strides 20 13 13 13 13 13 13 13 13 13 18 155
dos Santos, Alison (BRA) (2000) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 3-Aug time 5.76 936 1308 1676 2060 2464 2880 3300 37.26 4158 46.72 7/3
reactiontime 0.156 interval 3.60 3.72 3.68 3.84 4.04 4.16 4.20 4.26 4.32 5.14 AR 11.00 1204 1278
velocity 7.81 9.72 9.41 9.51 9.1 8.66 841 8.33 8.22 8.10 7.78 8.56 9.55 8.72 8.22
H1lead leg L strides 20 13 13 12 12 13 13 13 14 13 16.2
Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 26-Jun time 5.77 947 1330 1717 21.09 2506 29.06 3320 37.50 41.84 46.83 5/1
reactiontime 0.235 interval 3.70 3.83 3.87 3.92 3.97 4.00 4.14 4.30 4.34 4.99 PB 1140 1189 1278
velocity 7.80 9.46 9.14 9.04 8.93 8.82 8.75 845 8.14 8.06 8.02 8.54 9.21 8.83 8.22
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 16 153
Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 Hé6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2021 Herculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date  9-Jul time 5.62 912 1274 1651 2038 2436 2849 3274 3717 4187 47.08 71
reactiontime 0.150 interval 3.50 3.62 3.77 3.87 3.98 413 4.25 443 4.70 5.21 1089 1198 1338
velocity 8.01 1000 967 9.28 9.04 8.79 847 8.24 7.90 745 7.68 8.50 9.64 8.76 7.85
H1lead leg L strides 20 13 13 13 13 13 13 13 13 15 18 157
McMaster, Kyron (IVB) (1997) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 3-Aug time 5.68 924 1296 1672 2060 2460 2886 3320 3760 41.96 47.08 4/4
reactiontime 0.157 interval 3.56 3.72 3.76 3.88 4.00 4.26 4.34 4.40 4.36 512 NRPB 11.04 1214 1310
velocity 7.92 9.83 9.41 9.31 9.02 8.75 8.22 8.06 7.95 8.03 7.81 8.50 9.51 8.65 8.02
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 17
Samba, Abderrahman (QAT) (1995) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 3-Aug time 5.84 948 1312 1683 2072 2480 2892 3316 3748 4190 4712 8/5
reactiontime 0.186 interval 364 364 3.76 3.84 4.08 412 4.24 4.32 4.42 522 NR 11.04 1204 1298
velocity 7.7 9.62 9.62 9.31 9.1 8.58 8.50 8.25 8.10 7.92 7.66 8.49 9.51 8.72 8.09
H1lead leg R strides 21 13 13 13 13 13 13 13 14 14 17
Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2021 USATF Golden Games (Walnut, CA) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 9-May time 5.84 944 1321 1708 21.02 2499 2909 3337 3767 4211 4713 5/1
reaction time interval 3.60 3.77 3.87 3.94 397 4.10 4.28 4.30 444 5.02 1124 1201 13.02
velocity 7.7 9.72 9.28 9.04 8.88 8.82 8.54 8.18 8.14 7.88 7.97 8.49 9.34 8.74 8.06
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 16 153
Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 1 - 2020 Olympic Games (Tokyo, JPN) (TV Analysis) Henson (2024) - Athlete First: 2021 year end hurdle report
date 1-Aug time 573 9.30 1293 1663 2056 2456 2873 33.02 3740 4220 47.30 7/1
reactiontime 0.156 interval 3.57 3.63 3.70 3.93 4.00 417 4.29 4.38 4.80 5.10 1090 1210 1347
velocity 7.85 9.80 9.64 9.46 8.91 8.75 8.39 8.16 7.99 7.29 7.84 8.46 9.63 8.68 7.80
H1lead leg L strides 20 13 13 13 13 13 13 13 13 15 175 1565
dos Santos, Alison (BRA) (2000) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 2 - 2020 Olympic Games (Tokyo, JPN) Henson (2024) - Athlete First: 2021 year end hurdle report
date 1-Aug time 5.80 943 1313 1693 2076 2490 29.00 3328 37.70 4220 47.31 71
reactiontime 0.171 interval 3.63 3.70 3.80 3.83 414 4.10 4.28 4.42 4.50 511 ARPB 1113 1207 1320
velocity 7.76 9.64 9.46 9.21 9.14 845 8.54 8.18 7.92 7.78 7.83 845 943 8.70 7.95
H1lead leg L strides 20 13 13 12 12 13 13 13 13 13 16 151
dos Santos, Alison (BRA) (2000) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 4-Jul time 5.74 940 1316 1686 2070 2476 2880 3294 3730 4192 47.34 71
reactiontime 0.160 interval 3.66 3.76 3.70 3.84 4.06 4.04 4.14 4.36 4.62 542 ARPB 1112 1194 1312
velocity 7.84 9.56 9.31 9.46 9.11 8.62 8.66 845 8.03 7.58 7.38 845 9.44 8.79 8.00
H1lead leg L strides 13 13 12 12 13 13 13 13 13 17 132
Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2021 Weltklasse (Zurich, SUI) (TV Analysis) Henson (2021) - Athlete First: 2021 year end hurdle report
date 9-Sep time 572 928 1296 1672 2056 2456 2868 3288 3744 4208 47.35 71
reactiontime 0.150 interval 3.56 3.68 3.76 3.84 4.00 412 4.20 4.56 4.64 5.27 11.00 11.96 1340
velocity 7.87 9.83 9.51 9.31 9.11 8.75 8.50 8.33 7.68 7.54 7.59 845 9.55 8.78 7.84
H1lead leg L strides 20 13 13 13 13 13 13 13 15 15 18 159
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2021 Weltklasse (Ziirich, SUI) (TV Analysis)
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Men's 400m Hurdles Date 2021.09.09 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 572 928 1296 1672 2056 2456 2868 3288 3744 4208 47.35 711
reactiontime 0.150 interval 3.56 3.68 3.76 3.84 4.00 412 4.20 4.56 464 5.27 11.00 1196 1340
velocity 7.87 9.83 9.51 9.31 9.11 8.75 8.50 8.33 7.68 754 7.59 8.45 9.55 8.78 7.84
H1lead leg L strides 20 13 13 13 13 13 13 13 15 15 18 159
dos Santos, Alison (BRA) (2000) time 5.80 1324 17.04 2092 2500 2912 3336 37.80 4244 47.81 6/2
reactiontime 0.181 interval 744 3.80 3.88 4.08 412 424 444 464 5.37 1124 1208 13.32
velocity 7.76 941 9.21 9.02 8.58 8.50 825 7.88 7.54 745 8.37 9.34 8.69 7.88
H1lead leg L strides 20 12 12 13 13 13 13 14 16.5 126.5
McMaster, Kyron (IVB) (1997) time 572 13.08 1688 2076 2480 29.00 3336 37.88 4265 48.24 5/3
reactiontime 0.160 interval 7.36 3.80 3.88 4.04 4.20 4.36 4.52 4.77 5.59 1116 1212 13.65
velocity 7.87 9.51 9.21 9.02 8.66 8.33 8.03 7.74 7.34 7.16 829 9.41 8.66 769
H1lead leg L strides 21 13 13 13 14 14 14 14 175 1335
Mégi, Rasmus (EST) (1992) time 6.00 2144 2556 29.84 3880 4352 48.84 3/4
reactiontime 0.158 interval 1544 412 428 8.96 4.72 5.32 13.68
velocity 7.50 9.07 8.50 8.18 7.81 742 7.52 8.19 7.68
H1lead leg R strides 20 13 13 14 17 77
Preis, Constantin (GER) (1998) time 6.08 9.84 1384 1784 2196 2620 3044 3484 3936 4392 49.08 8/5
reactiontime 0259 interval 3.76 4.00 4.00 412 424 4.24 4.40 4.52 4.56 5.16 1176 1260 1348
velocity 7.40 9.31 8.75 8.75 8.50 825 825 7.95 7.74 7.68 7.75 8.15 8.93 8.33 7.79
H1lead leg L strides 21 13 14 14 14 14 15 15 120
Angela, Ramsey (NED) (1999) time 6.04 2172 2592 3024 39.28  44.00 49.39 2/6
reactiontime 0.167 interval 15.68 4.20 4.32 9.04 472 5.39 13.76
velocity 745 893 8.33 8.10 7.74 742 742 8.10 763
H1lead leg R strides 22 15 15 18 70
McAlister, Chris (GBR) (1995) time 6.24 2240 2664 39.88 4448 49.73 117
reactiontime 0.168 interval 16.16 424 1324 460 5.25
velocity 721 8.66 825 7.93 7.61 7.62 8.04
H1lead leg R strides 22 14 15 51
10.00
Velocity (m/s) —=8— Karsten Warholm
9.50 =@ Alison dos Santos
=@ Kyron McMaster
9.00 Rasmus Mégi
=8 Constantin Pries
8.50
=@ Ramsey Angela
8.00 e Chris McAlister
®
7.50
L]
7.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 400m
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: ;
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2021 Memorial van Damme (Brussels, BEL) (TV Analysis)

64

Men's 400m Hurdles Date 2021.09.03 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
dos Santos, Alison (BRA) (2000) time 584 952 1332 1716 2124 2544 2960 3380 3828 4292 48.23 6/1
reactiontime 0.181 interval 3.68 3.80 3.84 4.08 4.20 4.16 4.20 448 464 5.31 1132 1244 1332
velocity 7.7 9.51 9.21 9.11 8.58 8.33 8.41 8.33 781 754 7.53 8.29 9.28 8.44 7.88
H1lead leg L strides 20 13 13 12 12 13 13 13 13 13 165 1515
McMaster, Kyron (IVB) (1997) time 5.76 9.40 1320 17.04 2100 2512 2940 3368 3816 4296 48.31 5/2
reactiontime 0.176 interval 364 3.80 3.84 3.96 412 4.28 4.28 448 4.80 5.35 1128 1236 1356
velocity 7.81 9.62 9.21 9.1 8.84 8.50 8.18 8.18 7.81 7.29 748 8.28 9.31 8.50 7.74
H1lead leg R strides 20 13 13 13 13 13 14 14 14 15 17.5 159.5
Copello, Yasmani (TUR) (1987) time 584 956 1332 1724 2120 2532 2972 3412 3860 43.16 48.45 4/3
reactiontime 0.149 interval 3.72 3.76 3.92 3.96 412 4.40 4.40 4.48 4.56 5.29 1140 1248 1344
velocity 7.71 941 9.31 893 8.84 8.50 7.95 7.95 7.81 7.68 7.56 8.26 9.21 841 7.81
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 17.7 1587
Hyde, Jaheel (JAM) (1997) time 584 956 1336 1724 2132 2552 2972 3404 3860 4332 48.91 714
reactiontime 0.166 interval 3.72 3.80 3.88 4.08 4.20 4.20 432 4.56 4.72 5.59 1140 1248 13.60
velocity 7.7 9.41 9.21 9.02 8.58 8.33 8.33 8.10 7.68 742 7.16 8.18 9.21 8.41 7.72
H1lead leg L strides 22 13 13 13 13 14 14 14 15 15 18 164
Magi, Rasmus (EST) (1992) time 6.00 9.80 1364 1760 2164 2580 3012 3464 3924 4392 49.13 BYI5
reactiontime 0.178 interval 3.80 3.84 3.96 4.04 4.16 4.32 452 4.60 468 5.21 1160 1252 13.80
velocity 7.50 9.21 9.1 8.84 8.66 841 8.10 7.74 761 748 7.68 8.14 9.05 8.39 761
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 17 158
Angela, Ramsey (NED) (1999) time 6.08 996 1380 17.84 2192 2612 3044 3488 3948 4424 49.53 2/6
reactiontime 0.197 interval 3.88 3.84 4.04 4.08 4.20 4.32 4.44 4.60 4.76 529 11.76 1260 13.80
velocity 740 9.02 9.1 8.66 8.58 8.33 8.10 7.88 761 7.35 7.56 8.08 893 833 761
H1lead leg R strides 22 14 14 14 14 15 15 15} 15 15 18 171
McAlister, Chris (GBR) (1995) time 6.08 992 1392 1800 2208 2628 3072 3532 3996 44.80 50.09 117
reactiontime 0.144 interval 3.84 4.00 4.08 4.08 4.20 444 4.60 464 484 5.29 1192 1272 14.08
velocity 7.40 9.1 8.75 8.58 8.58 8.33 7.88 761 754 7.23 7.56 7.99 8.81 8.25 7.46
H1lead leg R strides 22 14 14 14 14 14 15 15 15 137
Preis, Constantin (GER) (1998) time 6.20 10.00 14.00 18.08 2228 26.60 31.08 3560 40.16 50.12 8/8
reactiontime 0.303 interval 3.80 4.00 4.08 4.20 4.32 448 452 4.56 11.88  13.00
velocity 7.26 9.21 8.75 8.58 8.33 8.10 7.81 7.74 7.68 7.98 8.84 8.08
H1lead leg L strides 21 13 14 14 14 15 15 15 15 136
Velocity (m/s) =@ Alison dos Santos
9.50 =B Kyron McMaster
=®-—=Yasmani Copello
9.00
Jaheel Hyde
=@ Rasmus Magi
8.50
=8 Ramsey Angela
«=8— Chris McAlister
8.00
=8— Constantin Preis
7.50
7.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=0w3lku7JrNo
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Men's 400m Hurdles Date 2021.08.03 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.60 908 1262 1628 1996 2386 2792 3204 3632 4076 45.94 6/1
reactiontime  0.145 interval 348 354 3.66 3.68 3.90 4.06 412 428 444 5.18 WR 1068 1164 1284
velocity 8.04 10.06 9.89 9.56 9.51 8.97 8.62 8.50 8.18 7.88 7.72 8.71 9.83 9.02 8.18
H1lead leg L strides 20 13 13 13 13 13 13 13 13 15 18 157
Benjamin, Rai (USA) (1997) time 564 9.20 1284 1652 2028 2416 2816 3224 3644 40.80 46.17 5/2
reactiontime 0.168 interval 3.56 364 3.68 3.76 3.88 4.00 4.08 4.20 4.36 5.37 AR 1088 1164 1264
velocity 7.98 9.83 9.62 9.51 9.31 9.02 8.75 8.58 8.33 8.03 745 8.66 9.65 9.02 8.31
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 17 154
dos Santos, Alison (BRA) (2000) time 5.76 936 1308 1676 2060 2464 2880 3300 3726 4158 46.72 713
reactiontime 0.156 interval 3.60 3.72 3.68 3.84 4.04 4.16 4.20 4.26 4.32 5.14 AR 11.00 12.04 1278
velocity 7.81 9.72 941 9.51 9.1 8.66 841 8.33 822 8.10 7.78 8.56 9.55 872 822
H1lead leg L strides 20 13 13 12 12 13 13 13 14 13 162 1522
McMaster, Kyron (IVB) (1997) time 568 924 1296 1672 2060 2460 2886 3320 3760 41.96 47.08 4/4
reactiontime 0.157 interval 3.56 3.72 376 3.88 4.00 4.26 434 4.40 4.36 512 NRPB 11.04 1214 1310
velocity 7.92 9.83 9.41 9.31 9.02 8.75 8.22 8.06 7.95 8.03 7.81 8.50 9.51 8.65 8.02
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 17 158
Samba, Abderrahman (QAT) (1995) time 584 948 1312 1688 2072 2480 2892 3316 3748 41.90 4712 8/5
reactiontime 0.186 interval 364 3.64 3.76 3.84 4.08 412 424 4.32 442 522 11.04 1204 1298
velocity 7.7 9.62 9.62 9.31 9.11 8.58 8.50 8.25 8.10 7.92 7.66 849 9.51 8.72 8.09
H1lead leg R strides 21 13 13 13 13 13 13 13 14 14 17 157
Copello, Yasmani (TUR) (1987) time 572 936 1304 1680 2068 2472 29.08 3344 3796 4248 47.81 3/6
reactiontime 0.166 interval 3.64 3.68 3.76 3.88 4.04 4.36 4.36 4.52 4.52 533 =NR=PB 11.08 1228 1340
velocity 7.87 9.62 9.51 9.31 9.02 8.66 8.03 8.03 7.74 7.74 7.50 8.37 948 855 7.84
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 172 1582
Mégi, Rasmus (EST) (1992) time 592 960 1332 1716 2112 2528 2956 3396 3844 4288 48.11 917
reactiontime 0.167 interval 3.68 3.72 384 3.96 4.16 428 4.40 448 444 523 NRPB 1124 1240 1332
velocity 7.60 9.51 9.41 9.11 8.84 8.41 8.18 7.95 7.81 7.88 7.65 8.31 9.34 8.47 7.88
H1lead leg L strides 20 13 13 13 13 13 13 14 14 14 140
Sibilio, Alessandro (ITA) (1999) time 6.04 9.84 1376 1768 21.64 2584 3484 3924 4368 48.77 2/8
reactiontime 0.144 interval 3.80 3.92 3.92 3.96 420 9.00 4.40 4.44 5.09 11.64
velocity 745 9.21 8.93 8.93 8.84 8.33 7.78 7.95 7.88 7.86 820 9.02
H1lead leg R strides 21 13 13 13 13 13 14 15 15 130
Velocity (m/s) =@ Karsten Warholm
9.80 =B Rai Benjamin
=8 Alison dos Santos
9.30 Kyron McMaster
=8 Abderraham Samba
8.80 =8 Yasmani Copello
e Rasmus Magi
8.30 =8— Alessandro Sibilio
7.80
730
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps://www youtube com/watch?v=mGzBtenifve
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2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

McMaster, Kyron (IVB) (1997)
reactiontime  0.179

H1lead leg L

Magi, Rasmus (EST) (1992)
reactiontime  0.156

Hileadleg R

Kendziera, David (USA) (1994)
reactiontime  0.190

H1lead leg R

Preis, Constantin (GER) (1998)
reactiontime  0.186

H1lead leg L

Lahoulou, Adelmalik (ALG) (1992)
reactiontime  0.125

Hileadleg L

Yamauchi, Hiromu (JPN) (1999)
reactiontime  0.192

H1lead leg L

Happio, Wilfried (FRA) (1998)
reactiontime  0.130

H1lead leg L

Hyde, Jaheel (JAM) (1997)
reactiontime  0.159

Hileadleg L

Velocity (m/s)

9.00

8.50

8.00

7.50

7.00

H1 H2

Time Intervals (s)

Date 2021.08.01

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.95

7.56
21

5.96

7.55
20

5.90

763
20

6.06

743
22

5.96

7.55
22

6.06

743
21

6.00

7.50
20

5.76

7.81
22

H4

H2
9.63
3.68
9.51

13

9.66

3.70

9.46
13

H3
13.46
3.83
9.14

13

13.36
3.70
9.46

13

H5

H4
17.30
3.84
9.1
13

17.20

3.84

9.1
13

17.13

3.80

9.21
13

17.78

3.98

8.79
14

16.97

3.67

9.54
13

17.66

3.86

9.07
14

17.43

3.90

8.97
13

16.83

3.73

9.38
13

H6

2143

8.75
13

20.73

8.97
13

Hé
25.40
4.04
8.66
13

25.23
4.07
8.60

13

25.86
4.10

14
25,56
413
8.47
13
24.76
8.68
14

H7

H7
29.60
4.20
8.33
14

29.53
4.30
8.14

13

29.43
4.23
8.27

13

30.46
4.40
7.95

15

29.36
4.46
7.85

14

H8

H8
33.97
4.37
8.01
14

34.56
4.53
7.73

14

33.56
4.56
7.68

15

Hurdle Phases

H9
38.40
443
7.90
14

38.50
4.56
7.68

14

38.40
453
773

14

H9

H10
42.98
4.58
7.64
14

43.13
4.63
7.56

14

43.13

H10

5.28
7.58
17

523
7.65
17

5.54
7.22
18.2
513

18.2

5.64

17.7

5.52
725
19

543
7.37
18

14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:
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H7-H10

48.26

8.29
159

48.36
NR PB
8.27
157
48.67

8.22
159.2

49.10

8.15
171.2

49.14

8.14
162.7

49.35

8.11
169

49.49

8.08
161

87.38

4.58
17

Rundn

711

6/2

9/3

2/4

5/5

3/7

4/8

400m

Semi-Final 3
Run-In  400m Lane/Place H1-H4

11.35
9.25

11.24

11.23
9.35

11.72
8.96

11.01
9.54

11.60

1143
9.19

11.07
949

66

H4-H7 H7-H10
1230 1338
8.54 7.85
1233 13.60
8.52 7.72
1230 1370
8.54 7.66
1268 1351
8.28 777
1239 1414
847 743
1254 1363
8.37 7.70
1260 14.03
8.33 7.48
1217
863

=8 Kyron McMaster

«=l Rasmus Magi

=@ David Kendziera

Constantin Preis

=8 Adelmalik Lahoulou

=8 Hiromu Yamauchi

=8 \\ilfried Happio

=8 ]aheel Hyde

H10-Finish
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2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Date 2021.08.01

Semi-Final 2

67

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
dos Santos, Alison (BRA) (2000) time 5.80 943 1313 1693 2076 2490 29.00 3328 3770 4220 47.31 7/1
reactiontime 0.171 interval 3.63 3.70 3.80 3.83 4.14 4.10 4.28 442 4.50 511 ARPB 1113 1207 13.20
velocity 7.76 9.64 9.46 9.21 9.14 8.45 8.54 8.18 7.92 7.78 7.83 8.45 943 8.70 7.95
H1lead leg L strides 20 13 13 12 12 13 13 13 13 13 16 151
Samba, Abderrahman (QAT) (1995) time 5.85 9.46 1313 1683 2067 2472 2890 3320 3766 4220 47.47 5/2
reactiontime 0.188 interval 3.61 3.67 3.70 3.84 4.05 4.18 4.30 446 4.54 5.27 1098 1207 13.30
velocity 7.69 9.70 9.54 9.46 9.11 8.64 8.37 8.14 7.85 7.7 7.59 8.43 9.56 8.70 7.89
H1lead leg R strides 21 13 13 13 13 13 13 13 14 14 17 157
Sibilio, Alessandro (ITA) (1999) time 6.03 9.82 1368 1750 2136 2550 29.80 38.63 43.03 47.93 4/3
reactiontime 0.123 interval 3.79 3.86 3.82 3.86 414 4.30 8.83 4.40 4.90 PB 1147 1230 1323
velocity 7.46 9.23 9.07 9.16 9.07 8.45 8.14 7.93 7.95 8.16 8.35 9.15 8.54 7.94
H1lead leg R strides 21 13 13 13 13 14 14 5! 17 133
Selmon, Kenneth (USA) (1996) time 6.03 9.65 1340 1720 2120 2523 2943 3375 3836 43.10 48.58 6/4
reactiontime 0.255 interval 3.62 3.75 3.80 4.00 4.03 4.20 4.32 461 474 548 1117 1223 1367
velocity 7.46 9.67 9.33 9.21 8.75 8.68 8.33 8.10 759 7.38 7.30 8.23 9.40 8.59 7.68
H1lead leg R strides 21 13 13 13 13 13 13 13 14 14 17 157
Campbell, Luke (GER) (1994) time 5.76 9.38 1310 1683 20.70 2492 2913 3350 3812 4293 48.62 8/5
reactiontime 0.153 interval 3.62 3.72 373 3.87 4.22 4.21 4.37 462 4.81 5.69 PB 11.07 1230 13.80
velocity 7.81 9.67 941 9.38 9.04 829 8.31 8.01 7.58 7.28 7.03 8.23 9.49 8.54 7.61
H1lead leg L strides 21 13 13 13 13 14 14 15 15 15 18.7 164.7
Rowe, Shawn (JAM) (1992) time 5.90 9.56 1333 1713 21.03 2510 29.35 38.63 43.36 48.83 9/6
reactiontime 0.204 interval 3.66 3.77 3.80 3.90 4.07 4.25 9.28 4.73 5.47 PB 11.23 1222 14.01
velocity 7.63 9.56 9.28 9.21 8.97 8.60 8.24 7.54 7.40 7.31 8.19 9.35 8.59 7.49
H1lead leg L strides 20 13 13 13 13 13 13 14 17 129
Smidt, Nick (NED) (1997) time 6.06 9.80 1356 1750 2143 2546 29.73 39.00 43.80 49.35 2/7
reactiontime 0.164 interval 3.74 3.76 3.94 3.93 4.03 427 9.27 4.80 5.55 1144 1223 14.07
velocity 743 9.36 9.31 8.88 8.91 8.68 8.20 7.55 729 721 8.11 9.18 8.59 7.46
H1lead leg L strides 20 13 13 13 13 13 14 15 18 132
Miiller, Vit (CZE) (1996) time 6.13 9.90 1376 1767 2170 2576 3020 3470 3936 44.18 49.69 3/8
reactiontime 0.145 interval 3.77 3.86 391 4.03 4.06 444 4.50 4.66 4.82 5.51 1154 1253 13.98
velocity 7.34 9.28 9.07 8.95 8.68 8.62 7.88 7.78 7.51 7.26 7.26 8.05 9.10 8.38 7.51
H1lead leg L strides 21 13 13 13 13 13 14 14 15 15 144
Velocity (m/s) =8— Alison dos Santos
9.50 «#®-— Abderrahman Samba
=@ Alessandro Sibilio
9.00
Kenneth Selmon
=@ uke Campbell
8.50
=8 Shawn Rowe
=B Nick Smidt
8.00
=8—\/it Miiller
7.50
7.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:

www athletefirst.org

Henson (2024) Athlete First: 2021 Year End Hurdle Report

2024.12.27


Todd Henson
67


Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Warholm, Karsten (NOR) (1996)
reactiontime  0.156

H1lead leg L

Benjamin, Rai (USA) (1997)
reactiontime  0.184

Hileadleg R

Copello, Yasmani (TUR) (1987)
reactiontime  0.183

H1lead leg R

Barr, Thomas (IRL) (1992)
reactiontime  0.151

H1lead leg L

Mowatt, Kemar (JAM) (1995)
reactiontime  0.166

Hileadleg L

Zazini, Sokwakhana (RSA) (2000)
reactiontime  0.150

H1lead leg L

Vaillant, Ludvy (FRA) (1995)
reactiontime  0.162

H1lead leg R

Abuaku, Joshua (GER) (1996)
reactiontime  0.179

Hileadleg L
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5.90
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13

H5

H4
16.63
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9.46
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9.46
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3.73

9.38
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17.17
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9.19
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13

H6
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20.56
3.93
8.91
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24.56
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3.94
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417
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29.40
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29.56
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H7-

H10

400m
47.30

8.46
156.5

47.37

8.44
153.7

47.88

8.35
158.2

48.26

8.29
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8.16
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Lane/Place H1-H4
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5/2

4/3

6/4

9/5

3/7

2/8

400m

10.90
9.63

10.93
9.61

11.17
9.40

11.24
9.34

11.10
9.46

11.64
9.02

11.27
9.32

11.50
9.13
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H4-H7 H7-H10
1210 1347
8.68 7.80
1203 1336
8.73 7.86
1237 1323
849 7.94
1236 1350
8.50 7.78
1253 1383
8.38 7.59
1234 1375
8.51 7.64
1245 13.88
843 7.56
1286 14.14
8.16 743
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Date 2021.07.30

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10
Benjamin, Rai (USA) (1997) time 5.76 950 1330 1740 2157 2580 3023 3463 3903 4340
reactiontime 0.209 interval 3.74 3.80 4.10 417 423 443 4.40 4.40 437
velocity 781 9.36 9.21 8.54 8.39 8.27 7.90 7.95 7.95 8.01
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13
Magi, Rasmus (EST) (1992) time 6.03 9.76 1363 1756 2164 2570 30.05 3443 3886 4343
reactiontime 0.160 interval 3.73 3.87 3.93 4.08 4.06 4.35 438 443 457
velocity 7.46 9.38 9.04 8.91 8.58 8.62 8.05 7.99 7.90 7.66
H1lead leg R strides 20 13 13 13 13 13 13 14 14 14
Zazini, Sokwakhana (RSA) (2000) time 6.00 976 1373 1770 2170 2590 3023 3466 3927 44.10
reactiontime 0.147 interval 3.76 3.97 3.97 4.00 4.20 4.33 443 4.61 4.83
velocity 7.50 9.31 8.82 8.82 8.75 8.33 8.08 7.90 7.59 7.25
H1lead leg L strides 23 15 15 15 15 15 15 15 16 16
Smidt, Nick (NED) (1997) time 6.03 980 1373 1776 2193 2623 3060 3513 3966 44.26
reactiontime  0.181 interval 3.77 3.93 4.03 417 4.30 4.37 4.53 4.53 4.60
velocity 7.46 9.28 891 8.68 8.39 8.14 8.01 7.73 7.73 7.61
H1lead leg L strides 20 13 13 13 13 13 13 14 14 14
Miiller, Vit (CZE) (1996) time 6.20 9.96 1380 1773 2183 26.05 3050 3503 39.63 4433
reactiontime 0.143 interval 3.76 3.84 3.93 4.10 422 445 453 4.60 4.70
velocity 7.26 9.31 9.1 8.91 8.54 829 7.87 7.73 761 745
H1lead leg L strides 21 13 13 13 13 13 14 14 15 15
Abe, Takatoshi (JPN) (1991) time 6.03 980 1363 1770 2180 2605 3053 3513 3966 4445
reactiontime 0.166 interval 3.77 3.83 4.07 4.10 4.25 4.48 4.60 453 4.79
velocity 7.46 9.28 9.14 8.60 854 8.24 7.81 761 7.73 7.31
H1lead leg R strides 21 13 13 13 13 13 14 14 15 15
Jabir, Madari Palliyalil (IND) (1996)  time 6.03 993 1403 1806 2230 2660 3096 3546 4020 45.13
reactiontime  0.167 interval 3.90 4.10 4.03 4.24 4.30 4.36 4.50 474 4.93
velocity 7.46 8.97 8.54 8.68 8.25 8.14 8.03 7.78 7.38 7.10
H1lead leg L strides 22 15 15 15 15 15 15 16 16 16
9.50
Velocity (m/s)
9.00
8.50
8.00
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7.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10
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4.00
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5.20
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16
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5.41
7.39
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5.26
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8.23
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161.7

50.77

7.88
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Heat 5
Lane/Place H1-H4 H4-H7 H7-H10
6/1
1164 1283 13.17
9.02 8.18 7.97
4/2
1153 1249 1338
9.11 8.41 7.85
2/3
11.70 1253 13.87
897 838 757
7/4
1173 1284 13.66
8.95 8.18 7.69
3/5
1153 1277 13.83
9.11 822 759
8/6
1167 1283 13.92
900 818 754
5/7
1203 1290 14.17
8.73 8.14 741
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Date 2021.07.30

H1 H2 H3 H4 H5 H6 H7 H8 H9
McMaster, Kyron (IVB) (1997) time 597 957 1333 1710 21.08 2515 2936 3390 3862
reactiontime 0.184 interval 3.60 3.76 3.77 3.98 4.07 4.21 4.54 472
velocity 754 9.72 9.31 9.28 8.79 8.60 8.31 7.7 742
H1lead leg L strides 20 13 13 13 13 13 13 14 14
Copello, Yasmani (TUR) (1987) time 6.00 9.70 1350 1733 2146 2553 2993 34.38 3892
reactiontime 0.188 interval 3.70 3.80 3.83 413 4.07 4.40 445 4.54
velocity 7.50 9.46 9.21 9.14 847 8.60 7.95 7.87 7.71
H1lead leg R strides 20 13 13 13 13 13 14 14 14
Rowe, Shawn (JAM) (1992) time 595 966 1342 1724 2123 2526 2970 3416 38.96
reactiontime 0.157 interval 3.71 3.76 3.82 3.99 4.03 4.44 4.46 4.80
velocity 7.56 943 9.31 9.16 8.77 8.68 7.88 7.85 7.29
H1lead leg L strides 20 13 13 13 13 13 14 14 14
Kendziera, David (USA) (1994) time 6.00 976 1356 1750 2153 2570 30.10 39.15
reactiontime 0.192 interval 3.76 3.80 3.94 4.03 417 4.40 9.05
velocity 7.50 9.31 921 8.88 8.68 8.39 7.95 7.73
H1lead leg R strides 20 13 13 13 13 13 14 14
Abuaku, Joshua (GER) (1996) time 6.03 9.73 1353 1746 2153 2573 30.25 39.37
reactiontime  0.169 interval 3.70 3.80 3.93 4.07 420 452 912
velocity 7.46 9.46 9.21 8.91 8.60 8.33 7.74 7.68
H1lead leg L strides 20 13 13 13 13 13 14
Kurokawa, Kazuki (JPN) (2001) time 6.00 973 1356 1750 21.80 26.00 30.33 3476 3953
reactiontime 0.154 interval 3.73 3.83 3.94 4.30 4.20 4.33 443 477
velocity 7.50 9.38 9.14 8.88 8.14 8.33 8.08 7.90 7.34
H1lead leg L strides 21 13 13 13 13 14 14 14 14
Andrade, Jordin (CPV) (1992) time 6.10 986 1383 17.86 2220 2646 30.96 40.07
reactiontime 0.202 interval 3.76 3.97 4.03 4.34 4.26 4.50 9.1
velocity 7.38 9.31 8.82 8.68 8.06 8.22 7.78 7.68
H1lead leg L strides 22 14 14 14 14 15 15 15
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9.13
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70

H4-H7 H7-H10
1226 13.99
8.56 7.51
1260 1350
833 7.78
1246  14.00
843 7.50
1260 1375
8.33 764
1279  13.88
8.21 7.56
1283 14.03
8.18 7.48
1310  14.00
8.02 7.50
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Warholm, Karsten (NOR) (1996)
reactiontime  0.157

H1lead leg L

Barr, Thomas (IRL) (1992)
reactiontime  0.147

Hileadleg L

Sibilio, Alessandro (ITA) (1999)
reactiontime  0.126

H1lead leg R

Campbell, Luke (GER) (1994)
reactiontime  0.145

H1lead leg L

Happio, Wilfried (FRA) (1998)
reactiontime  0.152

Hileadleg L

Teles, Marcio (BRA) (1994)
reactiontime  0.154

H1lead leg L

Drummond, Gerald (CRC) (1994)
reactiontime  0.183

H1lead leg L
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Hyde, Jaheel (JAM) (1997)
reactiontime  0.184

H1lead leg L

Selmon, Kenneth (USA) (1996)
reactiontime  0.185

Hileadleg R

Yamauchi, Hiromu (JPN) (1999)
reactiontime 0.184

H1lead leg L

Preis, Constantin (GER) (1998)
reactiontime  0.215

H1lead leg L

Machava, Armando (MOZ) (1996)
reactiontime  0.159

Hileadleg L

Touati, Mohamed (TUN) (1998)
reactiontime  0.152

H1lead leg L

Fernandez, Sérgio (ESP) (1993)
reactiontime  0.152

H1lead leg L

Azemia, Ned (SEY) (1997)
reactiontime  0.151

Hileadleg L
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velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.82

7.73
22

6.08

740
21

6.03

7.46
21

6.13

7.34

5.90

763
22

7.29
21

6.10

7.38
20

6.10

7.38
23

H4

H2
943
3.61
9.70

13

9.82

3.74

9.36
13

9.82

379

923
14

H3
13.20
3.77
9.28

13

13.62
3.80
9.21

13

13.73
3.91

13.85

3.92

8.93
15

H5

H4
16.93
373
9.38
13

17.46

3.84

9.1
13

17.70

3.97

8.82
14

17.82
3.87

13

17.84

4.01

8.73
13

17.98

4.13

847
15

H6

H5
20.81
3.88
9.02

13

2143
3.97
8.82

13

22.03
4.19

13

22.10
4.12
8.50

15

Hé
24.84
4.03
8.68
13

25.53
4.10

15

H7

H7
29.13
4.29
8.16
14

29.73
4.20
8.33

13

30.06
419
835

14

30.93
4.37
8.01

15

30.77
4.54
7.71

15

30.50
4.37
8.01

14

31.10
4.57
7.66

14

30.76
4.39
797

15

H8

H8
3357
444
7.88
14

34.03
4.30
8.14

13

15

35.33
4.40
7.95

35.37
4.60
7.61

35.86
4.76
7.35

35.50
4.74
7.38

16

Hurdle Phases

H9
38.20
4.63
7.56
14

38.63
4.60
7.61

14

39.13
9.07
7.72

40.05
4.68
748

15

40.03
9.53
7.35

15

40.76
4.90
7.14

14

4043
4.93
7.10

16

H9

H10
43.01
4.81
7.28
15

43.33
4.70
7.45

14

43.80

45.56
513
6.82

16

H10

Run-In

5.53
7.23
18

5.28

16.7

541
7.39
18.7

5.57
7.18
18

5.63
7.10
17.5

6.1
6.55

12.00

10.00

8.00

6.00
4.00
2,00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:

www athletefirst.org

H1-H4

H4-H7
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H7-H10

400m
48.54

8.24
162

48.61

8.23
156.7

49.21

8.13
1537

49.73

8.04
171

50.37

7.94
156

50.58

791
137.5

51.51

777
114

51.67

7.74
161

Run-n

Heat 2

Lane/Place H1-H4

4/1

712

8/3

9/4

6/5

517

3/8

400m

1.1
9.45

11.38
9.23

11.67
9.00

11.90
8.82

11.83
8.88

11.65
9.01

11.74
8.94

11.88
8.84
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H4-H7 H7-H10
1220 13.88
8.61 7.56
1227  13.60
8.56 7.72
1236 1374
8.50 7.64
1290 1349
8.14 7.78
13.04 14.03
8.05 748
1268 1445
8.28 7.27
1326 -31.10
792  -338
1278 14.80
8.22 7.09

=8 )aheel| Hyde

=8 Kenneth Salmon

=@ Hiromu Yamauchi

Constantin Preis

=8 Armando Machava

=8 \ohamed Touati

=8 Sérgio Fernandez

=8—Ned Azemia

H10-Finish

o
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Men's 400m Hurdles

Samba, Abderrahman (QAT) (1995)
reactiontime  0.200

H1lead leg R

dos Santos, Alison (BRA) (2000)
reactiontime  0.152

Hileadleg L

Lahoulou, Adelmalik (ALG) (1992)
reactiontime  0.149

H1lead leg L

Mowatt, Kemar (JAM) (1995)
reactiontime  0.139

H1lead leg L

Vaillant, Ludvy (FRA) (1995)
reactiontime  0.152

Hileadleg R

Koroknai, Maté (HUN) (1993)
reactiontime  0.151

H1lead leg R

Chen Chieh (TPE) (1992)
reactiontime  0.158

H1lead leg L

Velocity (m/s)

9.50

H1 H2

Time Intervals (s)

14.00

Date 2021.07.30

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval

velocity
strides

H3

H1
6.03

746
21

5.82

7.73
20

6.02

748

5.80

7.76

5.83

7.72
21

741
21

6.07

741
21

H4

H2
9.83
3.80
9.21

13

9.50

3.68

9.51
13

H3
13.70
3.87
9.04

13

13.40
3.90
8.97

13

13.94
4.04
8.66

H5

H4
17.65
3.95
8.86

13

17.38

3.98

8.79
12

H6

H5
21.57
3.92
8.93
13

H6
2577
4.20
8.33
13

25.60
4.18
8.37

13

25.18
4.1
8.52

13

H7

H7
30.13
4.36
8.03

13

29.90
4.30
8.14

13

29.58

H8

H8
34.43
4.30
8.14
14

34.26
4.36
8.03

13

34.03
4.45
7.87

15

34.47
447
7.83

14

34.40
4.50
7.78

14

Hurdle Phases

H9
38.84
441
7.94
14

38.75
4.49

13

H10

Run-In
5.08
7.87
17.2
5.16

16
5.40
741
17.5
528

17.7

400m
48.38

8.27
157.2

48.42

8.26
151

48.83

8.19
164.5

49.06

8.15
161.7

49.23

8.13
159

49.80

8.03
143

50.96

7.85
146

H9

12.00

10.00

8.00

6.00

4.00

2.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:

www athletefirst.org
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H7-H10
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Heat 1
Lane/Place H1-H4 H4-H7 H7-H10
2/1
1162 1248 13.17
9.04 8.41 7.97
6/2
1156 1252 13.36
908 839 786
8/3
11.08 1248 13.85
948 841 7.58
4/4
1144 1276 1378
9.18 823 7.62
5/5
1147 1260 13.88
915 833 756
716
1175 1234 1394
894 851 7.53
3/7
1199 1314  14.30
8.76 7.99 7.34

8- Abderrahman Samba

=@ Alison dos Santos

=@ Adelmalik Lahoulou
Kemar Mowatt

=B | udvy Vaillant

B \4té Koroknai

e Chen Chieh

400m

I =

H10-Finish
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Biomechanical Analysis

2021 Herculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis)

Men's 400m Hurdles

Warholm, Karsten (NOR) (1996)
reactiontime  0.150

H1lead leg L

dos Santos, Alison (BRA) (2000)
reactiontime  0.177

Hileadleg L

Magi, Rasmus (EST) (1992)
reactiontime  0.152

H1lead leg R

Preis, Constantin (GER) (1998)
reactiontime  0.231

H1lead leg L

Happio, Wilfried (FRA) (1998)
reactiontime  0.123

Hileadleg L

McAlister, Chris (GBR) (1995)
reactiontime 0.144

H1lead leg R

Bailey, Aldrich (USA) (1994)
reactiontime  0.225

H1lead leg L

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00
H1 H2

Time Intervals (s)

14.00

Date 2021.07.09

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval

velocity
strides

H3

H1
562

8.01
20

5.70

7.89
20

592

7.60
20

6.00

7.50

5.84

7.7
20

5.94

7.58
21

H4

H2
9.12
3.50

10.00

13

9.31

3.61

9.70
13

9.64

3.72

9.41
13

9.84

3.84

9.1
14

9.54

3.70

9.46
13

H3
12.74
3.62
9.67

13

13.44
3.80
9.21

13

H5

H4
16.51
3.77
9.28

13

17.31

3.87

9.04
13

H6

H5
20.38
3.87
9.04
13

20.64
3.88
9.02

12

21.25
3.95
8.86

21.33
4.02
8.71

13

Hé
24.36
3.98
8.79
13

24.74
4.10
8.54

13

25.39
4.14
845

13

25.79
4.17
8.39

15

25.52
4.15
843

13

25.52
4.19
8.35

13

H7

H7
28.49
413
847
13

28.93
4.19
8.35

14

29.64
4.25
8.24

13

30.08
4.29
8.16

15

30.05
453
7.73

14

29.96

7.88
14

H8

H8
3274
4.25
8.24
13

33.16
4.23
8.27

3410
446
7.85

14

34.50
442
92,

34.60
4.55
7.69

34.77
17.12
8.18

34.40

7.88
14

Hurdle Phases

H9
37.17
443
7.90

13

37.60
4.44
7.88

15

38.70
460
761

14

H9

H10 Run-In
41.87
4.70 5.21
7.45 7.68
15 18
42.31
4.71 5.20
743 7.69
15 16.5
4341
4.7 542
743 7.38
14
44.04
484 545
723 7.34
16
4417
4.83 5.49
7.25 729
15
4457
497 5.41
7.04 7.39
16
H10

400m
47.08

8.50
157

47.51

8.42
1315

48.83

8.19
114

49.49

8.08
112

49.66

8.05
103

49.98

8.00
68
dnf

114

Run-n

FINAL

Lane/Place H1-H4

711

6/2

5/3

4/4

3/5

400m

10.89
9.64

11.06
949

11.38
9.23

11.60
9.05

11.48
9.15

11.68

11.37
9.23
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H4-H7 H7-H10
11.98 1338
8.76 7.85
1217 1338
863 7.85
1234 1377
8.51 763
1248 1396
8.41 752
1273 1412
8.25 744
12,65
8.30

=B Karsten Warholm

=8 Alison dos Santos

B Rasmus Méagi

Constantin Preis

=8 \Vilfried Happio

=@ Chris McAlister

=@ A|drich Bailey

12.00
10.00
8.00
6.00
4.00
2.00
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: hitps://www youtube com/watch?v=pl5zgnzUb0o

www athletefirst.org
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H7-H10

H10-Finish
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Biomechanical Analysis

2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis)

Men's 400m Hurdles

dos Santos, Alison (BRA) (2000)
reactiontime  0.160

H1lead leg L

Copello, Yasmani (TUR) (1987)
reactiontime  0.167

H1lead leg R

Mowatt, Kemat (JAM) (1995)
reactiontime  0.156

H1lead leg L

Mégi, Rasmus (EST) (1992)
reactiontime  0.128

H1lead leg R

McAlister, Chris (GBR) (1995)
reactiontime  0.134

H1lead leg R

Happio, Wilfried (FRA) (1998)
reactiontime  0.136

H1lead leg L

Lattin, Amere (USA) (1997)
reactiontime  0.140

H1lead leg L

McMaster, Kyron (IVB) (1997)
reactiontime  0.177

H1lead leg L

10.50

Velocity (m/s)

10.00
9.50
9.00
8.50
8.00
7.50

7.00

6.50

H1 H2

Time Intervals (s)

14.00

Date 2021.07.04

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.74

7.84

5.76

7.81
20

572

7.87

5.88

7.65

6.04

745

7.76
20

572

7.87
20

5.60

8.04

H4

H2
9.40
3.66
9.56

13

9.48

3.72

9.41
13

9.36

3.64

9.62
13

9.68

3.80

9.21
13

9.88

3.84

9.1
14

9.08
348
10.06
13

H3
13.16
3.76
9.31

13

13.36

3.88

9.02
13

13.08

13.40

9.1
13

13.24

3.80

9.21
13

12.76

3.68

9.51
13

H5

H4
16.86
3.70
9.46

12

17.24

3.88

9.02
13

16.92

3.84

9.1
13

16.52

3.76

9.31
13

H6

H5 Hé H7 H8
2070 2476 2880 3294
3.84 4.06 4.04 414
9.11 8.62 8.66 845

12 13 13 13

2120 2520 2952 33388
3.96 4.00 4.32 4.36
8.84 8.75 8.10 8.03
13 13 14 14
2092 2492 2920 3368
4.00 4.00 4.28 448
8.75 8.75 8.18 7.81
13 13 14 14
2132 2544 2976 3424
4.00 4.12 4.32 448
8.75 8.50 8.10 7.81

2180 2588 34.72
4.00 4.08 8.84
8.75 8.58 7.92

14 14

2120 2528 34.04
3.96 4.08 8.76
8.84 8.58 7.99

13 13 13

2128 2564 34.64
4.08 4.36 9.00
8.58 8.03 7.78

13 14

2036 2432 2844 3280
3.84 3.96 4.12 4.36
9.11 8.84 8.50 8.03

13 13 13 14

H7 H8

Hurdle Phases

H9
37.30
4.36
8.03
13

38.36
4.48

38.88

7.23
15

39.36
4.72
742

15

37.68
4.88
7107

15

H9

H10 Run-In 400m Lane/Place

41.92
4.62
7.58

13

42.88
452

7.74
14

42.84

15

H10

542
7.38
17

5.31
7.53
17.7

5.63
7.10
17.7

545
7.34
17.2
524

18.5

5.64

18

5.67

17

47.34
AR PB
845
132
48.19

8.30
158.7

48.75

8.21
138.7

48.81

8.20
137.2

49.16
PB
8.14
1185
49.28

8.12
146

49.87

8.02
133
dnf

122

Run-n

FINAL
H1-H4

711

11.12

944
4/2

1148

9.15
8/3

1120

9.38
5/4

1144

9.18
1/5

1176

893
2/6

1144

9.18
317

1148

9.15
6/-

1092

962

400m
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H4-H7 H7-H10
11.94 1312
8.79 8.00
1228 1336
8.55 7.86
1228 1392
8.55 7.54
1244 1360
8.44 7.72
11.92 1440
8.81 7.29

=@ Alison dos Santos

«B—Yasmani Copello

Kemat Mowatt

Rasmus Magi

w=@== Chris McAlister

=8 \\ilfried Happio

=8— Amere lattin

=B Kyron McMaster

12.00

10.00

8.00

6.00
4.00 H
2,00 H

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=FYXI 6HSzYRc

www athletefirst.org
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Biomechanical Analysis

2021 Bislett Games (Oslo, NOR) (TV Analysis)

76

Men's 400m Hurdles Date 2021.07.01 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.58 910 1270 1634 2016 2408 2818 3238 3678 4144 46.70 711
reactiontime 0.163 interval 3.52 3.60 3.64 3.82 3.92 4.10 4.20 440 4.66 5.26 WR 1076  11.84 13.26
velocity 8.06 9.94 9.72 9.62 9.16 8.93 8.54 8.33 7.95 7.51 7.60 8.57 9.76 8.87 7.92
H1lead leg L strides 20 13 13 13 13 13 13 13 13 13 18 155
dos Santos, Alison (BRA) (2000) time 5.74 9.36 1312 1692 2078 2486 2898 3320 37.56 4206 47.38 6/2
reactiontime 0.179 interval 362 3.76 3.80 3.86 4.08 412 422 4.36 4.50 532 ARPB 1118 1206 13.08
velocity 7.84 9.67 9.31 9.21 9.07 8.58 8.50 829 8.03 7.78 7.52 844 9.39 8.71 8.03
H1lead leg L strides 20 13 13 12 12 13 13 13 13 16.5 138.5
Copello, Yasmani (TUR) (1987) time 582 950 1326 17.14 21.06 2514 3356 3846 4326 48.86 5/3
reactiontime 0.198 interval 3.68 3.76 3.88 3.92 4.08 8.42 4.90 4.80 5.60 11.32
velocity 7.73 9.51 9.31 9.02 893 8.58 8.31 7.14 7.29 7.14 8.19 9.28
H1lead leg R strides 20 13 13 13 13 13 14 15 114
Mégi, Rasmus (EST) (1992) time 5.90 968 1344 1730 2120 2528 3398 3858 4334 48.95 3/4
reactiontime 0.161 interval 3.78 3.76 3.86 3.90 4.08 8.70 4.60 4.76 5.61 11.40
velocity 7.63 9.26 9.31 9.07 8.97 8.58 8.05 7.61 7.35 713 8.17 9.21
H1lead leg R strides 20 13 13 13 13 13 14 14 113
Preis, Constantin (GER) (1998) time 6.00 9.82 1366 17.70 21.72 25.88 3472 3048 4438 49.79 2/5
reactiontime  0.246 interval 3.82 3.84 4.04 4.02 4.16 8.84 4.76 4.90 5.41 11.70
velocity 7.50 9.16 9.1 8.66 8.71 841 7.92 7.35 714 7.39 8.03 8.97
H1lead leg L strides 22 14 14 14 15 16 16 1M1
Angela, Ramsey (NED) (1999) time 6.08 9.96 1802 2216 2644 3526 3990 4454 49.81 1/6
reactiontime 0.199 interval 3.88 8.06 4.14 4.28 8.82 464 4.64 5.27 11.94
velocity 740 9.02 8.68 845 8.18 794 7.54 754 7.59 8.03 8.79
H1lead leg R strides 22 14 15 15 15 81
Vaillant, Ludvy (FRA) (1995) time 5.96 966 1344 1740 2146 2568 34.62 dnf 8/--
reactiontime 0.245 interval 3.70 3.78 3.96 4.06 4.22 8.94 11.44
velocity 7.55 9.46 9.26 8.84 8.62 829 7.83 9.18
H1lead leg R strides 21 13 13 13 13 13 86
Barr, Thomas (IRL) (1992) time 5.98 9.78 dnf 4/--
reactiontime  0.147 interval 3.80
velocity 7.53 9.21
H1lead leg R strides 21 14 35
10.00
Velocity (m/s) =8 Karsten Warholm
=8— Alison dos Santos
9.50
Yasmani Copello
Rasmus Magi
9.00
8- Constantin Preis
=B Ramsey Angela
8.50
=@ | udvy Valliant
«8—Thomas Barr
8.00
*
7.50
7.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00 1
8.00 -
6.00 H
4.00 - - -
2.00 - - -
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 50fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=QfHE_FPIDko

www athletefirst.org
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Men's 400m Hurdles

Benjamin, Rai (USA) (1997)
reactiontime  0.235

H1lead leg R

Selmon, Kenny (USA) (1996)
reactiontime  0.212

Hileadleg R

Kendziera, Dave (USA) (1994)
reactiontime  0.172

H1lead leg R

Bailey, Aldrich (USA) (1994)
reactiontime  0.228

H1lead leg L

Rosser, Khallifah (USA) (1995)
reactiontime  0.279

Hileadleg R

Levingston, Isaiah (USA) (1998)
reactiontime  0.231

H1lead leg L

Samuel, Cameron (USA) (1999)
reactiontime  0.199

H1lead leg R

Bassitt, Trevor (USA) (1998)
reactiontime  0.206

Hileadleg R

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00

6.50

H1 H2

Time Intervals (s)

14.00

Date 2021.06.26

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.77

7.80
20

5.90

763
21

5.80

7.76
20

5.80

7.76

5.77

7.80

7.76

5.84

7.7

5.88

7.65

H4

H2
947
3.70
9.46

13

9.61

3.71

943
13

9.57

3.77

9.28
13

9.61

3.81

9.19
13

9.37

3.60

9.72
13

H3
13.30
3.83
9.14

13

13.35
3.74

13

13.10
3.73
9.38
13
13.51

8.97
13

13.48

H5

H4
1717
3.87

13

H6

H5
21.09
3.92
8.93
13

2159
414

14
21.55

4.10
8.54

Hé
25.06
3.97
8.82
13

25.19
4.07
8.60

13

25.52
4.14
845

13

2542

4.10
8.54

25.82
4.23
8.27

14

25.76

8.31

H7

H7
29.06
4.00
8.75
13

29.36
417
8.39

13

29.73
421
8.31

13

29.79
4.37
8.01

14

29.48
4.32
8.10

14

H8

H8
33.20
414
845
13

33.63
4.27
8.20

13

34.16
443
7.90

14

3420
am
7.94

14

33.83
435
8.05

14

13

34.78
4.52
7.74

15

34.87
4.67
749

14

Hurdle Phases

H9
37.50
4.30
8.14
13

38.10
4.47
7.83

14

3857
441
7.94

14

38.64
444
7.88

14

38.33
4.50
7.78

14

39.40
8.74
8.01

39.34
7.68

39.54
4.67

749
14

H9

H10

43.91
4.57

15

44.38

7.23
14

H10

5.34
749
17

5.32
7.52
18.2

538

17.2

5.75

18

5.31

5.36
746

5.65

400m

46.83
PB
8.54
153

48.08
PB
8.32
157

48.38
PB
8.27
158.2
48.55
PB
8.24
1252
48.81
8.20
141
49.25

8.12
104

49.27

8.12
115

50.03

8.00
108

Run-n

FINAL

Lane / Place
5/1

6/2

4/3

3/4

8/5

717

2/8

400m

H1-H4

11.40
9.21

11.30

11.58
9.07

11.55
9.09

11.19
9.38

11.85

11.61
9.04

11.57
9.08

77

H4-H7 H7-H10

11.89 1278
8.83 8.22
1216 13.38
863 7.85
1235 1333
8.50 7.88
1244 1338
8.44 7.85
1252 1358
8.39 7.73
13.01 1328
8.07 7.91

1281 1365
8.20 769
1275 1418
8.24 740

=@ Rai Benjamin

=B Kenny Selmon

«=8-=Dave Kendziera

Aldrich Bailey

8- Khallifah Rosser

8- |saiah Levingston

8- Cameron Samuel

=8 Trevor Bassitt

12.00

10.00

8.00

6.00
4.00
2,00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: hitps:/www youtube com/watch?v=XA2nUFo-CD|

www athletefirst.org
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Men's 400m Hurdles

Benjamin, Rai (USA) (1997)
reactiontime  0.197

H1lead leg R

Samuel, Cameron (USA) (1999)
reactiontime  0.154

Hileadleg R

Kendziera, Dave (USA) (1994)
reactiontime  0.190

H1lead leg R

Bailey, Aldrich (USA) (1994)
reactiontime  0.188

H1lead leg L

Bassitt, Trevor (USA) (1998)
reactiontime  0.176

Hileadleg R

Harvey, Jonathan (USA) (1997)
reactiontime  0.140

H1lead leg R

Brockman, Charles (USA) (1999)
reactiontime  0.241

H1lead leg R

Spencer, William (USA) (20010
reactiontime  0.174

Hileadleg R

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00

6.50
H1 H2

Time Intervals (s)

14.00

Date 2021.06.25

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.80

7.76
20

6.00

7.50

6.00

7.50

6.10

7.38

6.00

7.50

7.59
21

6.14

7.33

6.03

7.46

H4

H2
9.46
3.66
9.56

13

9.87

3.87

9.04
14

9.82

3.82

9.16
13

H3
13.20
3.74
9.36

13

13.78
3.91
8.95

14

13.70
3.88
9.02

13

H5

H4
17.02
3.82
9.16
13

H6

H5
20.98
3.96
8.84
13

21.80
4.03
8.68

14

21.55

21.69
4.14

13

2222

Hé
25.02
4.04
8.66
13

26.06
4.26
8.22

2572
417
8.39

13

25.99
4.15
843

26.09

H7

H7
29.25
4.23
8.27
13

30.49
443
7.90

15

30.10
4.38
7.99

13

30.46
4.47
7.83

14

30.56
447
7.83

13

H8

H8
33.56
4.31
8.12
13

35.00
4.51
7.76

15

34,56
446
7.85

14

34.92
4.46
7.85

14

35.10
4.54
7.7

14

35.23
4.60
7.61

15

35.50
4.47
7.83

15

Hurdle Phases

H9
38.04
4.48
7.81
13

39.47
4.47
7.83

15

39.60
4.50
7.78

13

39.77

7.7
15

40.00

7.78
15

40.07

H9

H10
43.01
4.97
7.04
14

43.94
447

H10

Run-In

5.60
714
17

5.07
18
5.14

7.78
18

5.16
7.75
17

5.19
7.71
17.2

5.07
7.89
18.7
5.72

17.2

400m
48.61

8.23
155

49.01

8.16
134

49.05

8.15
138

50.53

7.92
125.2

Run-n

Semi-Final 2

Lane/Place H1-H4

6/1

5/2

8/3

2/4

3/5

9/7

4/8

400m

11.22
9.36

11.77
8.92

11.58
9.07

11.61
9.04

11.62
9.04

11.62

11.91
8.82

11.59
9.06

78

H4-H7 H7-H10
1223 1376
8.59 763
1272 1345
8.25 7.81
1252 1381
8.39 7.60
1275 1365
8.24 769
12.94 1365
8.1 7.69
13.08 1371
8.03 7.66
1298 1344
8.09 7.81
1314 14.05
7.99 747

=@ Rai Benjamin

8 Cameron Samuel

=@ Dave Kendziera

Aldrich Bailey

8- Trevor Bassitt

=M Jonathan Harvey

=8 Charles Brockman

=B \\/i|liam Spencer

12.00

10.00

8.00

6.00
4.00
2,00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: Gun Flash

Source: hitps:/www youtube com/watch?v=Cm1GzHulwFo

www athletefirst.org
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Men's 400m Hurdles

Date 2021.06.25

400m
48.51

8.25
156

49.04

8.16
1285

49.34

8.11
1722

49.72

8.05
146.2

49.78

8.04
145

50.89

7.86
125

50.94

7.85
136

53.98

741
139

Semi-Final 1

Lane/Place H1-H4

6/1

4/2

8/3

3/4

715

217

5/8

1143
9.19

11.24

11.87
8.85

11.77
8.92

11.67
9.00

11.67

12.10
8.68

11.46
9.16

79

H4-H7 H7-H10
1227 1350
8.56 7.78
1246  13.80
843 7.61
1277 1333
8.22 7.88
1260 13.83
8.33 7.59
1293  14.00
8.12 7.50
1297 1443
8.10 7.28
13.04 1410
8.05 745
13.04 1536
8.05 6.84

=B Kenny Selmon

=8 K hallifah Rosser

«=@-|saiah Levingston
CJ Allen

=8 CalebDean

8- Drake Schneider

=8 Quivell Jordan

—8—T) Holmes

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In
Selmon, Kenny (USA) (1996) time 6.10 983 1363 1753 2147 2560 2980 3413 3870 4330
reactiontime 0242 interval 3.73 3.80 3.90 3.94 413 4.20 433 457 4.60 5.21
velocity 7.38 9.38 921 8.97 8.88 8.47 833 8.08 7.66 7.61 7.68
H1lead leg R strides 20 13 13 13 13 13 13 13 14 14 17
Rosser, Khallifah (USA) (1995) time 5.93 9.63 1337 1717 2113 2963 3397 3858 4343
reactiontime 0.209 interval 3.70 3.74 3.80 3.96 8.50 4.34 4.61 4.85 5.61
velocity 7.59 9.46 9.36 9.21 8.84 824 8.06 7.59 7.22 713
H1lead leg R strides 13 13 13 13 14 14 15 15 18.5
Levingston, Isaiah (USA) (1998) time 613 1000 1390 18.00 2220 2647 3077 3513 3960 44.10
reactiontime 0.247 interval 3.87 3.90 4.10 4.20 4.27 4.30 4.36 447 4.50 5.24
velocity 7.34 9.04 897 854 833 820 8.14 8.03 7.83 7.78 7.63
H1lead leg L strides 21 13 13 13 13 13 13 13 13 31 16.2
Allen, CJ (USA) (1995) time 610 1000 1390 17.87 2197 2610 3047 3493 3950 44.30
reactiontime 0225 interval 3.90 3.90 397 4.10 413 437 446 457 4.80 542
velocity 7.38 8.97 8.97 8.82 8.54 8.47 8.01 7.85 7.66 7.29 7.38
H1lead leg L strides 19 13 13 13 13 13 14 15 15 18.2
Dean, Caleb (USA) (2001) time 5.93 9.77 1367 1760 2177 26.07 3053 3503 3977 4453
reactiontime 0.178 interval 3.84 3.90 3.93 417 4.30 4.46 4.50 4.74 4.76 525
velocity 7.59 9.11 8.97 8.91 8.39 8.14 7.85 7.78 7.38 7.35 7.62
H1lead leg R strides 13 13 13 13 15 15 15 15 15 18
Schneider, Drake (USA) (1999) time 6.13 997 1380 17.80 2197 2627 3077 3543 4027 4520
reactiontime 0.283 interval 3.84 3.83 4.00 417 4.30 4.50 4.66 484 4.93 5.69
velocity 7.34 9.11 9.14 8.75 8.39 8.14 7.78 7.51 723 7.10 7.03
H1lead leg R strides 13 13 13 13 14 14 15} 15 15
Jordan, Quivell (USA) (1999) time 593 977 1387 1803 2227 2657 3107 3563 4037 4517
reactiontime 0.178 interval 3.84 4.10 4.16 424 4.30 4.50 4.56 474 4.80 5.77
velocity 7.59 9.11 8.54 8.41 8.25 8.14 7.78 7.68 7.38 7.29 6.93
H1lead leg L strides 21 13 14 14 14 15 15 15 15
Holmes, TJ (USA) (1995) time 6.07 9.93 13.73 1753 2153 2583 3057 3533 4043 4593
reactiontime 0.189 interval 3.86 3.80 3.80 4.00 4.30 474 4.76 5.10 5.50 8.05
velocity 741 9.07 9.21 9.21 8.75 8.14 7.38 7.35 6.86 6.36 4.97
H1lead leg L strides 19 12 12 13, 13 13 14 14 14 15
9.50
9.00
8.50
8.00
7.50
7.00
6.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10
Time Intervals (s) Hurdle Phases
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10

H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps://www .youtube .com/watch?v=0OhAEK8AeHsk&{=95s

www athletefirst.org
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Men's 400m Hurdles

Benjamin, Rai (USA) (1997)
reactiontime  0.252

Hileadleg R

Kendziera, Dave (USA) (1994)
reactiontime  0.250

Hileadleg R

Rosser, Khallifah (USA) (1995)
reactiontime  0.246

H1lead leg R

Allen, CJ (USA) (1995)
reactiontime  0.235

Hileadley L

Selmon, Kenny (USA) (1996)
reactiontime  0.190

Hileadleg R

Levingston, Isaiah (USA) (1998)
reactiontime  0.192

Hileadleg L

950 Velocity (m/s)

9.00

8.50

8.00

7.50

7.00

H1 H2

Time Intervals (s)

14.00

Date 2021.06.24

H1 H2
time 5.80 9.51
interval 3.7
velocity 7.76 943
strides 20 13
time 594 9.74
interval 3.80
velocity 7.58 9.21
strides 13
time 577 944
interval 3.67
velocity 7.80 9.54
strides 13
time 594 9.7
interval 3.77
velocity 7.58 9.28
strides 13

Date 2021.06.24

H1 H2
time 6.00 9.78
interval 3.78
velocity 7.50 9.26
strides 13
time 597 9.84
interval 3.87
velocity 7.54 9.04
strides 13

H3 H4

H3
13.31
3.80
9.21

12

13.61
3.87
9.04

13

13.18

H3
13.68
3.90
8.97

13

13.81

3.97

8.82
13

H5

H4
17.38
4.07
8.60

14

17.58

3.97

8.82
13

17.08

3.90

8.97
13

17.55

4.01

8.73
13

H4
17.65
3.97
8.82

13

17.85

4.04

8.66
13

H6

H5
2145
4.07
8.60
13

21.65
4.07
8.60

13

21.19
4.1
8.52

13

H5
21.72
4.07
8.60
13

21.99
4.14
845

13

H6
25.69
4.24
8.25
13

25.89
4.24
8.25

13

2542
4.23
8.27

14

25.89

8.25

Hé

26.20
421
8.31

13

H7

H7

29.79
4.37
8.01

14

30.30
441

14

H7
30.13
8.41
8.32

30.46
4.26
8.22

13

H8

H8
34.37
4.34
8.06
13

3416
437
8.01

14

34.67

8.01
14

H8
34.50
4.37
8.01
13

34.80
4.34
8.06

13

Hurdle Phases

H9
38.80
443
7.90
13

39.17
4.50
7.78

14

38.77
461
7.59

14

39.26
4.59
763

15

H9
39.10
4.60
7.61

14

39.20
4.40
7.95

13

H9

H10
43.61
4.81
7.28
14

43.78
4.61
7.59

14

13

H10

Run-In  400m
49.12
5.51
7.26 8.14
17 155
49.19
5.41
7.39 8.13
175 1375
49.28
5.67
7.05 8.12
18 140
49.45
5.54
722 8.09
18 128
Run-In  400m
49.03
5.32
7.52 8.16
16.7  109.7
49.06
528
7.58 8.15
16 133
Rundn

80

Heat 2
Lane/Place H1-H4 H4-H7 H7-H10
6/1
1158 1265 1358
9.07 8.30 7.73
8/2
1164 1265 1355
9.02 8.30 7.75
5/3
11.31 12.71 13.82
9.28 8.26 7.60
4/4
1161 1275 1361
9.04 8.24 7.7
Heat 1
Lane/Place H1-H4 H4-H7 H7-H10
3/1
1165 1248 1358
9.01 841 7.73
8/2
11.88 1261 13.32
8.84 833 7.88
=@ Rai Benjamin (H2)
—8-— Dave Kendziera

(H2)

8- Khallifah Rosser

(H2)

CJ Allen (H2)
=8 Kenny Selmon (H1)
= |saiah Levingston

(H1)

400m

12.00

10.00

8.00

6.00

4.00

2.00

0.00
Start-H1

H1-H4

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=0hCeUXH8LZY

www athletefirst.org
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Biomechanical Analysis

2021 NCAA Championships (Eugene, OR) (TV Analysis)

100m Hurdles

Burrell, Sean (USA) (2002)
reactiontime  0.194

H1lead leg L

Levingston, Isaiah (USA) (1998)
reactiontime  0.233

Hileadleg L

Samuel, Cameron (USA) (1999)
reactiontime  0.201

H1lead leg R

Mpoke, Moitalel (KEN) (2001)
reactiontime  0.267

H1lead leg R

Metivier, Malik (CAN) (1998)
reactiontime  0.144

Hileadleg R

Ledgister, Leonardo (JAM) (1999)
reactiontime  0.228

H1lead leg R

Harvey, Jonathan (USA) (1997)
reactiontime  0.149

H1lead leg R

Brockman, Charles (USA) (1999)
reactiontime  0.190

Hileadleg R

Jordan, Quivell (USA) (1999)
reactiontime  0.166

H1lead leg L

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00

H1 H2

Time Intervals (s)

Date: 2021.06.11

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
5.87

7.67
22

5.97

7.54
21

593

7.59
21

6.03

7.46
21

5.90

763
22

597

7.54

5.87

7.67
21

6.03

7.46

6.00

7.50
21

H4

H2
9.70
3.83
9.14

14

9.77

3.80

9.21
13

9.60

367

954
14

H3 H4

983 1380 17.77
3.80 3.97 397
9.21 8.82 8.82

13
9.57
3.67
9.54

13

9.60
3.63

14

9.57

17.20

917

977 1360 1750
3.74 3.83 3.90
9.36 9.14 8.97

H5

14 13
17.73

8.77

H6

H5
21.33

8.97
14

21.80
4.05

13

21.33

21.80
4.07
8.60

H6

25.60
4.25
8.24

14

25.20
4.10

14

H7

H7
29.56
823
8.51

30.16

8.37

29.65

8.32
841

30.57
8.77
7.98

H8
33.97
4.41
7.94
15

34.57
441
7.94

13

34.13
448
7.81

15

34.63
4.50
7.78

15

34.77
4.60
7.61

15

34.03
4.53
7.73

15

34.70
4.63
7.56

15

34.83
4.56
7.68

15

35.20
4.63
7.56

15

H9
38.40
443
7.90
15

39.07
4.50
7.78

14

38.73
4.60
7.61

15

38.80

39.33
4.63
7.56

15

39.50
4.67
749

15

40.00
4.80
7.29

15

H10 Run-In
4283
443 5.02
7.90 797
15 18.2
43.57
4.50 4.92
7.78 8.13
14 16.5
43.37
4.64 5.31
7.54 753
15 18.5
43.73
4.50 4.97
7.78 8.05
15 185
44.10
467 5.16
749 7.75
15 18.2
43.77
497 5.51
7.04 7.26
16 18.2
44.03
4.70 5.61
745 713
15 18.5
44.33
483 5.59
7.25 7.16
15

H8

Hurdle Phases

H9

H10

14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: Gun Flash

Source: hitps://www.youtube.com/watch?v=bODF6ILNmmg

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

FINAL
400m Lane/Place H1-H4
47.85 8/1
WJR 11.56
8.36 9.08
1132
48.49 9/2
PB 11.78
8.25 8.91
104.5
48.68 713
PB 11.39
822 9.22
1125
48.70 6/4
PB 11.74
8.21 8.94
166.5
49.26 4/5
PB 1143
8.12 9.19
139.2
49.28 3/6
11.20
8.12 9.38
144.2
49.64 217
PB 11.33
8.06 9.27
110.5
49.92 5/8
11.47
8.01 9.15
152
50.54 1/9
11.73
791 8.95
78

Run-n

400m

=8—Secan Burrell

81

H4-H7 H7-H10
1213 1327
8.66 7.91
1241 1341
8.46 7.83
1233 1372
8.52 7.65
1236  13.60
8.50 7.72
1284 1393
8.18 7.54
1233 1427
8.52 7.36
1287 1396
8.16 752
1277 14.06
8.22 747
12.84
8.18

=@ |saiah Levingston

=@ Cameron Samuel

Moitalel Mpoke

=8 Mailk Metivier

=@ | eonardo Ledgister

=@ ]onathan Harvey

=@ Quivell Jordan

el Rasmus Magi

H10-Finish
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Biomechanical Analysis

2021 Bislett Night of Highlights (Oslo, NOR) (TV Analysis) (300m Hurdles)

Men's 300m Hurdles

Warholm, Karsten (NOR) (1996)

reaction time

H1lead leg

Date 2021.06.04

H1 H2

time 6.12 9.60
interval 348
velocity 817  10.06

L strides 23 13

H3 H4 H5
1316 1678  20.60
3.56 3.62 3.82
9.83 9.67 9.16

13 13 13

2020 Impossible Games (Oslo, NOR) (TV Analysis) (300m Hurdles)

Men's 300m Hurdles

Warholm, Karsten (NOR) (1996)

reactiontime

H1lead leg

Date 2020.06.11
H1 H2
time 6.24 9.74
0.182 interval 3.50
velocity 8.01 10.00
L strides 20 13

2019 Weltklasse (Ziirich, SUI) (TV Analysis)

Men's 400m Hurdles

Warholm, Karsten (NOR) (1996)

reaction time

H1lead leg

Date 2019.08.29
H1 H2
time 5.66 9.16
0.140 interval 3.50
velocity 795  10.00
L strides 20 13

H3 H4 H5
1338 1715  21.02
3.64 3.77 3.87
9.62 9.28 9.04

13 13 13

H3 H4 H5
1276 1640 20.22
3.60 3.64 3.82
9:72 9.62 9.16

13 13 13

2020 Bauhaus Galan (Stockholm, SWE) (TV Analysis)

Men's 400m Hurdles Date 2020.08.23

H1 H2

Warholm, Karsten (NOR) (1996) time 5.58 9.14

reactiontime  0.161 interval 3.56

velocity 8.06 9.83

H1lead leg L strides 20 13
10.50

Velocity (m/s)
10.00
9.50
9.00
8.50
8.00
7.50
7.00
H1 H2 H3 H4

Time Intervals (s)

H3 H4 H5
1280 16.60 2044
3.66 3.80 3.84
9.56 9.21 9.1

13 13 13

H5 Hé

Hé H7 H8
2452 2858
3.92 4.06
8.93 8.62

13 13

Hé H7 H8
2502 2913
4.00 4.1
8.75 8.52

13 13

Hé H7 H8
2418 2832 3256
3.96 4.14 4.24
8.84 8.45 825

13 13 13

Hé H7 H8
2442 2848 3264
3.98 4.06 4.16

8.79 8.62 8.41

13 13 13

H7 H8

Hurdle Phases

H9 H10 Run-In
4.68
8.55
17
H9 H10 Run-In
4.65
8.60
16.5
H9 H10 Run-In
37.08 41.62
452 454 5.30
7.74 7.71 7.55
15 15 18.2
H9 H10 Run-In
36.94 4148
4.30 454 5.39
8.14 7.7 742

13 15 18

H9 H10

400m

WB PB
9.02
118

400m
WB PB

8.88

114.5

Run-n
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FINAL
Lane/Place H1-H4 H4-H7 H7-H10
711
1066  11.80
9.85 8.90
FINAL
Lane/Place H1-H4 H4-H7 H7-H10
711
1091  11.98
9.62 8.76
FINAL
Lane/Place H1-H4 H4-H7 H7-H10
711
1074 1192  13.30
9.78 8.81 7.89
FINAL
Lane/Place H1-H4 H4-H7 H7-H10
8/1
11.02 1188 13.00
9.53 8.84 8.08

=8-33.26 (2021 Oslo)

~8-—3378 (2020 Oslo)

—8— 4692 (2019 Ziirich)

46.87 (2020
Stockholm)

400m

14.00
12.00
10.00
8.00
6.00
4.00 —
2.00 e
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
2021 Bislett Night of Highlights (Oslo, NOR) 2020 Bauhaus Galan (Stockholm, SWE)
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 25fps Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement Timing From: First Movement
Source: hitps://www.youtube.com/watch?v=NivIYikNOIO&t=2s Source: hitps://www youtube .com/watch?v=NNmygWflx-g
2019 Weltklasse (Zirich, SUI) 2020 Golden Gala Pietro Mennea (Rome, ITA)
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 50fps Quality & Frame Rate: 1920 x 1080 @ 50fps
Timing From: First Movement Timing From: Gun Flash
Source: hitps://www.youtube.com/watch?v=JdYoauQ-HF ¢ Source: hitps://www youtube .com/watch?v=Sg4lpzQF|OE
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Biomechanical Analysis

2021 Doha Diamond League (Doha, QAT) (TV Analysis)

Men's 400m Hurdles

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In
Benjamin, Rai (USA) (1997) time 5.80 954 1338 17.38 2139 2544 2953 3373 3797 4224
reactiontime 0.203 interval 3.74 3.84 4.00 4.01 4.05 4.09 4.20 424 427 5.14
velocity 7.76 9.36 9.11 8.75 8.73 8.64 8.56 8.33 8.25 8.20 7.78
H1lead leg R strides 20 13 13 13 13 13 13 13 13 16.2
dos Santos, Alison (BRA) (2000) time 5.70 9.37 1318 17.05 2095 2512 2933 3360 37.94 4234
reactiontime  0.187 interval 3.67 3.81 3.87 3.90 417 4.21 4.27 4.34 4.40 5.23
velocity 7.89 9.54 9.19 9.04 8.97 8.39 8.31 8.20 8.06 7.95 7.65
H1lead leg L strides 20 13 13 12 12 13 13 13 13 13 16.2
McMaster, Kyron (IVB) (1997) time 5.70 937 1321 1715 2119 2531 2953 3387 3824 4264
reactiontime 0.199 interval 3.67 3.84 3.94 4.04 412 4.22 4.34 4.37 4.40 518
velocity 7.89 9.54 9.1 8.88 8.66 8.50 829 8.06 8.01 7.95 7.72
H1lead leg R strides 20 13 13 13 13 13 14 14 14 17
Samba, Abderrahman (QAT) (1995) time 587 9.71 1361 1758 2159 2566 2999 3427 3860 4291
reactiontime 0.153 interval 3.84 3.90 397 4.01 4.07 433 428 433 4.31 5.35
velocity 7.67 9.1 8.97 8.82 8.73 8.60 8.08 8.18 8.08 8.12 748
H1lead leg R strides 21 13 13 13 13 13 13 14 14 17
Selmon, Kenneth (USA) (1996) time 6.17 9.91 1385 1778 2185 2596 3023 3457 3907 4371
reactiontime 0314 interval 3.74 3.94 3.93 4.07 411 4.27 434 4.50 464 5.32
velocity 729 9.36 8.88 8.91 8.60 8.52 8.20 8.06 7.78 754 7.52
H1lead leg R strides 21 13 13 13 13 13 13 14 14
Copello, Yasmani (TUR) (1987) time 584 954 1345 1752 21.69 3477 3930 4381
reactiontime 0.203 interval 3.70 391 4.07 417 13.08 453 4.51 5.30
velocity 7.71 9.46 8.95 8.60 8.39 8.03 7.73 7.76 7.55
H1lead leg R strides 20 13 13 13 14 14 17.5
Barr, Thomas (IRL) (1992) time 6.07 9.94 3550 40.09 44.68
reactiontime  0.204 interval 3.87 2556  4.59 4.59 523
velocity 741 9.04 822 7.63 7.63 7.65
H1lead leg L strides 20 13 14 14
Kendziera, David (USA) (1994) time 5.90 9.84 13.85 17.88 2202 2626 3060 3520 3994 4474
reactiontime  0.197 interval 3.94 4.01 4.03 4.14 4.24 4.34 4.60 4.74 4.80 5.65
velocity 763 8.88 8.73 8.68 845 825 8.06 761 7.38 7.29 7.08
H1lead leg R strides 20 13 13 13, 13 13 13 14 14 14
10.00
Velocity (m/s)
9.50
9.00
8.50
8.00
7.50
7.00

H1 H2

Time Intervals (s)

14.00

Date 2021.05.28

H3

H4

400m
47.38

8.44
140.2

47.57
AR PB
8.41
151.2
47.82

8.36
144

48.26

8.29
144

49.03

8.16
127

49.11

8.14
104.5

4991

8.01
61

50.39

7.94

FINAL
Lane/Place H1-H4
5/1
11.58
9.07
6/2
11.35
9.25
3/3
11.45
9.17
4/4
11.71
8.97
715
11.61
9.04
2/6
11.68
8.99
117
8/8
11.98
8.76

83

H4-H7 H7-H10

1215 1271
8.64 8.26
1228 13.01
8.55 8.07
1238 1311
848 8.01

1241 1292
8.46 8.13
1245 1348
843 7.79
1272 1414
8.25 743

=@ Rai Benjamin

=8 Alison dos Santos

wlee Kyron McMaster
Abderrahman Samba

8- Kenneth Selmon

=@ Yasmani Copello

8- Thomas Barr

=B David Kendziera

H5 H6 H7 H8 H9

Hurdle Phases

H10 Run-n 400m

12.00

10.00

8.00

6.00
4.00
2,00

0.00
Start-H1

H1-H4

HEHTE

H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=SgvYbwHI1HA
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Biomechanical Analysis

2021 Doha Diamond League (Doha, QAT) (TV Analysis)

Men's 400m Hurdles

Othman, Ashraf Hussen (QAT) (2001) time
reactiontime  0.171 interval

velocity
H1lead leg R strides
Shoaib, Mohamed (SUD) (1995) time
reactiontime  0.191 interval
velocity

H1lead leg R strides

Abdalmujied, Amor Ebed (QAT) (200: time
reactiontime 0.168 interval
velocity
H1lead leg L strides

Touati, Mohamed (TUN) (1998) time
reactiontime 0.155 interval
velocity

H1lead leg L strides

Saifeldin, Muhand Khamis (QAT) (19¢time
reactiontime  0.127 interval
velocity
H1lead leg L strides

Pirjahan, Mahdi (IRI) (1999) time
reactiontime 0.138 interval
velocity
H1lead leg L strides
9.50
Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
H1 H2 H3

Time Intervals (s)

Date 2021.05.28

H1
6.16

7.31
22

6.10

7.38
21

6.10

7.38
22

593

7.59
21

6.10

7.38
22

7.54
20

H4

H2
10.20
4.04
8.66

14

10.10

4.00

8.75
13

993

383

9.14
14

9.73

3.80

9.21
14

10.13

4.03

8.68
14

993

3.96

8.84
14

H3 H4
1433 1850
413 417
8.47 8.39

14 14
1427 1857
417 4.30
8.39 8.14

13 14
14.00 18.20
4.07 4.20
8.60 8.33

14 14
1360 17.67
3.87 4.07
9.04 8.60

13 14
14.27  18.60
4.14 4.33
845 8.08

14 14
1393  17.97
4.00 4.04
8.75 8.66

13 13

/‘
H5 H6

H5
22.67
417
8.39
14

23.10

H6

H7

H7

31.70
4.73
7.40

30.60
4.47
7.83

14

3247
4.74
7.38

30.90
4.40
7.95

13

H8

H8

8.53
8.21

36.40
443

14

36.37
4.67
7.49

15

35.17

7.66
14

37.33
4.86
7.20

14

35.30
4.40
7.95

13

Hurdle Phases

H9
39.67
4.37
8.01
15

41.00
4.60

H9

H10 Run-In
4417
4.50 541
7.78 7.39
15 18
45.70
4.70 5.46
745 7.33
14 17.2
45.97
4.80 543
7.29 7.37
15 18.7
45.67
5.90 6.44
5.93 6.21
16 18
47.27
5.10 5.79
6.86 6.91
15
H10

400m
49.58

8.07
140

51.16

7.82
148.2

51.40

7.78
155.7

52.11

7.68
166

53.06

7.54
135
dnf

125

Rundn
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H4-H7 H7-H10
1340 1373
7.84 7.65
1350 14.27
7.78 7.36
1293 1507
8.12 6.97
13.87  14.80
7.57 7.09
12.93
8.12

=@ Ashraf Hussen
Othman

=8 \ohamed Shoaib

e Amor Ebed

Abdalmujied
Mohamed Touati

=8 \uhand Khamis
Saifeldin

=@\ ahdi Pirjahan

B FINAL
Lane/Place H1-H4

5/1

12.34

8.51
8/2

1247

842
3/3

12.10

8.68
6/4

11.74

8.94
4/5

12.50

840
7/--

12.00

8.75

400m

16.00

14.00

Start-H1
Evaluated with: ObjectusVideo

Quality & Frame Rate: 854 x 480 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=0Vpgriubl4A
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H4-H7
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Biomechanical Analysis

2021 USATF Golden Games (Walnut, CA) (TV Analysis)

Men's 400m Hurdles

Date 2021.05.09

Benjamin, Rai (USA) (1997) time
reaction time interval
velocity
H1lead leg R strides
McMaster, Kyron (IVB) (1997) time
reaction time interval
velocity

H1lead leg R strides

dos Santos, Alison (BRA) (2000) time
reaction time interval

velocity

H1lead leg L strides

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00
H1

Time Intervals (s)

H2 H3

H1
5.84

7.7
20

5.80

7.76
20

6.04

745
20

H4

H2
9.44
3.60
9.72

13

9.41

3.61

9.70
13

9.71

3.67

9.54
13

H3
13.21
3.77
9.28

13

13.18
3.77
9.28

13

13.51
3.80
9.21

13

H5

17.02

3.84

9.1
13

17.45

3.94

8.88
12

H6

H5
21.02
3.94
8.88
13

20.92
3.90
8.97

13

2142
3.97
8.82

12

H6
24.99
3.97
8.82
13

24.96
4.04
8.66

13

25.56
4.14
845

13

H7

H7
29.09
4.10
8.54
13

29.19
4.23
8.27

13

29.73
417
8.39

13

H8

H8
33.37
4.28
8.18
13

34.03
4.30
8.14

13

Hurdle Phases

H9
37.67
4.30
8.14
13

37.97
4.44
7.88

14

38.40
437
8.01

13

H9

H10
4211
444
7.88
13

4247
4.50
7.78

14

4277
4.37
8.01

13

H10

FINAL
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Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10

5.02
797
16

5.03
7.95
16.7

4.91
8.15
16.2

47.13

849
153

47.50
NR PB
8.42
156.7

47.68
AR PB
8.39
151.2

Run4n

5/1

6/2

4/3

400m

1124 1201 13.02
9.34 8.74 8.06

1122 1217 1328
9.36 863 7.91

1141 1228 13.04
9.20 8.55 8.05

el Rai Benjamin

e Kyron McMaster

=8 Alison dos Santos

14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: Gun Flash
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H1-H4

Source: hitps:/www.youtube.com/watch?v=AwwkXFOnHR8

H4-H7
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Women’s 400m Hurdles



Biomechanical Analysis
2021 Top 10 Times - Women's 400m Hurdles

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 4-Aug time 6.16 1016 1424 18.36
reactiontime 0.163 interval 4.00 4.08 412
velocity 7.31 8.75 8.58 8.50
H1lead leg R strides 22 14 14 14
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 4-Aug time 6.04 9.92 13.92 18.08
reactiontime  0.200 interval 3.88 4.00 4.16
velocity 7.45 9.02 8.75 8.41
H1lead leg R strides 22 14 14 15
McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4
FINAL - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 27-Jun time 6.11 1014 1436 18.60
reactiontime 0.194 interval 4.03 4.22 424
velocity 7.36 8.68 8.29 825
H1lead leg R strides 22 14 14 14
Bol, Femke (NED) (2000) H1 H2 H3 H4
FINAL - 2020 Olympic Games (Tokyo, JPN) (TV Analysis)
date 4-Aug time 6.28 1026 1428 18.36
reactiontime 0.165 interval 3.98 4.02 4.08
velocity 717 8.79 8.71 8.58
H1lead leg L strides 22 15 15 15
Bol, Femke (NED) (2000) H1 H2 H3 H4
FINAL - 2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis)
date 4-Jul time 6.24 1024 1426 1845
reactiontime 0.195 interval 4.00 4.02 4.19
velocity 7.21 8.75 8.71 8.35
H1lead leg L strides 15 15 15
Little, Shamier (USA) (1995) H1 H2 H3 H4
FINAL - 2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis)
date 4-Jul time 6.18 10.28 1442 1878
reactiontime 0.200 interval 4.10 4.14 4.36
velocity 7.28 8.54 845 8.03
H1lead leg R strides 15 15 15
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 27-Jun time 6.08 10.03 1421 1852
reactiontime 0.167 interval 3.95 4.18 4.31
velocity 7.40 8.86 8.37 8.12
H1lead leg R strides 22 15 15 15
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2021 Prefontaine Classic (Eugene, OR) (TV Analysis)
date 21-Aug time 6.12 1006 1412 1828
reactiontime 0.164 interval 3.94 4.06 4.16
velocity 7.35 8.88 8.62 8.41
H1lead leg R strides 23 15 15 15
Bol, Femke (NED) (2000) H1 H2 H3 H4
FINAL - 2021 Weltklasse (ZUrich, SUI) (TV Analysis)
date 9-Sep time 6.36 10.40 18.88
reactiontime  0.172 interval 4.04 8.48
velocity 7.08 8.66 8.25
H1lead leg L strides 22 15
Bol, Femke (NED) (2000) H1 H2 H3 H4
FINAL - 2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)
date 6-Jul time 6.40 1041 1456 1877
reactiontime  0.247 interval 4.01 4.15 4.21
velocity 7.03 8.73 843 8.31
H1lead leg L strides 22 15 15 15
McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4
FINAL - 2021 Music City Track Carnival (Nashville, TN) (TV Analysis)
date 6-Jun time 6.34 10.64 1488 19.07
reaction time interval 4.30 424 4.19
velocity 7.10 8.14 8.25 8.35
H1lead leg R strides 22 15 14 14
Little, Shamier (USA) (1995) H1 H2 H3 H4
FINAL - 2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)
date 6-Jul time 6.40 1058 1478 19.04
reactiontime 0.339 interval 4.18 4.20 4.26
velocity 7.03 8.37 8.33 8.22
H1lead leg R strides 22 15 15 15
Ryzhykova, Anna (UKR) (1989) H1 H2 H3 H4
FINAL - 2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis)
date 4-Jul time 6.34 10.30 14.36
reactiontime 0.183 interval 3.96 4.06
velocity 7.10 8.84 8.62
H1lead leg R strides 22 14 14

www.athletefirst.org

H5

22.64
4.28
8.18

14

H5

22.44
4.36
8.03

H5

23.04
4.44
7.88

14

HS

22.56
4.20
8.33

15

HS

22.78
433
8.08

15

H5

23.28
4.50
7.78

15

H5

22.95
443
7.90

15

H5

22.64
4.36
8.03

15

H5

2324
4.36
8.03

HS

23.02
425
8.24

15

HS

23.45
4.38
7.99

14

HS

23.39
4.35
8.05

15

H5
22.84

848
8.25

H6

27.00
4.36
8.03

14

H6

26.84
4.40
7.95

H6

27.59
4.55
7.69

15

Hé

26.96
4.40
7.95

15

H6

27.31
4.53
7.73

15

H6

27.72

7.88
15

H6

27.48
4.53
7.73

15

H6

27.12

7.81
15

H6

27.49
4.47
7.83

15

H6

27.92
4.47
7.83

14

H6

27.83
4.44
7.88

15

H6

27.42
4.58
7.64

15

H7

31.36
4.52
7.74

H7

32.24
4.65
7.53

15

H7

H7

31.96
4.65
7.53

15

H7

31.84
4.72
742

15

H7

32.52
4.72
742

H7

32.20
4.7
7.43

H7

32.53
4.61
7.59

15

H7

3242
4.59
7.63

H7

32.12
4.70
745

15

H8
36.32
4.76
7.35
15

H8

H8
36.91
4.67
7.49

15

H8

H8
36.72
4.76
7.35
15
H8
36.92

7.51
15

H8

36.70

7.51
15

H8

36.66
4.82
7.26

15

H8
37.24
4.72
7.42
H8

36.97
477

15

H8

37.34
4.81
7.28

H8

37.23
4.81
7.28

16

H8

36.88
4.76
7.35

15

H9

41.20

717
16

41.64
4.73

15

H9

41.16

7.
15

H9

41.58

7.20
15

H9

41.72

7.29
16

H9

41.58

717
16

H9

41.64

7.03
16

H9

42.16

H9

42.44
5.10

16

H9

42.12
4.89
7.16

16

H9

41.78
4.90
714

15
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H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
46.04 51.46 4/1
4.84 542 WR 1220 1320 1448
7.23 738 177 8.61 7.95 7.25
15 185 1705
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
45.84 51.58 712
4.96 574 PB 1204 1328 1448
706 697 775 8.72 7.91 7.25
16 19 176
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10

Athlete Tracking (2021) - Women's 400mH - Unofficial Split Times

46.46 51.90 6/1
4.82 544 WR 1249 1364 1422
7.26 7.35 7.71 8.41 7.70 7.38
15 182 1712
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
46.16 52.03 5/3
5.00 5.87 AR 1208 1324 1456
7.00 6.81 7.69 8.69 7.93 7.21
15 19 176
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
46.60 52.37 5/1
5.02 577 NRPB 1221 1351 1464
6.97 6.93 764 8.60 1777 717
i 19 154
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
46.72 52.39 6/2
5.00 5.67 PB 1260 1348 1446
7.00 7.05 7.64 8.33 7.79 7.26
16 197  156.7
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Athlete Tracking (2021) - Women's 400mH - Unofficial Split Times
46.53 52.42 712
4.95 5.89 1244 1352 1449
7.07 6.79 7.63 8.44 777 7.25
16 19 178
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
46.76 52.77 5/1
512 6.01 1216 1356  14.92
6.84 6.66 7.58 8.63 7.74 7.04
16 192 1792
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
47.20 52.80 4/1
5.04 5.60 1252 1364 1468
6.94 7.14 7.58 8.39 7.70 7.15
15 187 1457
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
47.14 52.81 5/1
517 5.67 1237 1343 1494
6.77 7.05 7.57 849 7.82 7.03
15 192 1612
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
47.48 52.83 5/1
5.04 5.35 1273 1346 1495
6.94 748 7.57 8.25 7.80 7.02
16 185 1585
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
47.21 52.85 6/2
5.09 5.64 1264 1338 1479
6.88 7.09 7.57 8.31 7.85 7.10
16 195 1645
H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2021 year end hurdle report
47.02 52.96 3/3
5.24 594 NRPB 14.90
6.68 6.73 7.55 7.05
16 192 1452
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Biomechanical Analysis

2021 Weltklasse (Ziirich, SUI) (TV Analysis)

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.172

H1lead leg L

Little, Shamier (USA) (1995)
reactiontime  0.165

Hileadleg R

Ryzhykova, Anna (UKR) (1989)
reactiontime  0.160

H1lead leg R

Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.192

H1lead leg L

Woodruff, Gianna (PAN) (1993)
reactiontime  0.192

Hileadleg L

Hailey, Nnenya (USA) (1994)
reactiontime  0.183

H1lead leg L

Russell, Janieve (JAM) (1993)
reactiontime  0.145

H1lead leg R

Sprunger, Lea (SUI) (1990)
reactiontime  0.155

H1leadleg R
9.00
Velocity (m/s) 2
8.50
8.00
7.50

7.00

6.50

5.50

H1 H2

Time Intervals (s)

16.00

Date 2021.09.09

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.36

7.08
22

6.20

7.26
22

6.40

7.03
22

6.36

7.08
20

6.36

7.08
23

6.36

7.08
23

6.44

6.99
23

6.64

6.78
23

H4

H3

1456

416

8.41
14

15.00

4.32

8.10
15

H5

18.88
4.32
8.10
14
19.16

8.10

18.96

8.10

H6

H5
2324
4.36
8.03
15

23.48
4.52
7.74

15

23.68
13.20
7.95

Hé
27.80
4.56
7.68
15

27.80
4.52
7.74

15

28.28

761
17

28.56
4.72
742

16

29.08
4.72
742

15

H7

H7
32.52
4.72
742
15

H8

H8
37.24
4.72
742
15

37.24
4.76
7.35

16

37.48
4.80
7.29

15

Hurdle Phases

H9
42.16
4.92
71
15

42.24
5.00
7.00

16

H10

47.36
512

16

47.76

H10

Run-In  400m
52.80
5.60
7.14 7.58
187 1457
53.35
5.99
6.68 7.50
20 150
53.70
5.94
6.73 745
192 1732
53.76
6.16 PB
6.49 744
20 135
54.50
6.22
6.43 7.34
192 1342
55.06
6.78
5.90 7.26
23 132
55.74
7.18
148
55.87
7.16
98

Rundn

FINAL

Lane/Place H1-H4

4/1

3/2

5/3

714

2/5

6/7

8/8

400m

1252
8.39

12.64
8.31

1248
8.41

12.80
8.20

12.60
8.33

12.96
8.10

13.12
8.00

88

H4-H7 H7-H10
1364 1468
7.70 7.15
1364 14.88
7.70 7.06
13.80 15.08
761 6.96
1348 1496
7.79 7.02
1400 1532
7.50 6.85
15.32
6.85
14.08
7.46
14.24
7.37

=8 Femke Bol

==8— Shamier Litte

«=8-- Anna Ryzhykova

Viktoriya Tkachuk

=8 Gianna Woodruff

=8 Nnenya Hailey

=8 |anieve Russell

=8 | e3 Sprunger

14.00

12.00

10.00

8.00
6.00
4.00
2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www youtube com/watch?v=CVWE1RQ7998Y

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish
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Biomechanical Analysis

2021 Meeting de Paris (Paris, FRA) (TV Analysis)

Women's 400m Hurdles

Woodruff, Gianna (PAN) (1993)
reactiontime  0.206

H1lead leg L

Ryzhykova, Anna (UKR) (1989)
reactiontime 0.175

H1lead leg R

Russell, Janieve (JAM) (1993)
reactiontime  0.162

H1lead leg R

Hailey, Nnenya (USA) (1994)
reactiontime  0.187

H1lead leg L

Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.228

H1lead leg L

Zapletalova, Emma (SVK) (2000)
reactiontime  0.138

H1lead leg R

Couckuyt, Paulien (BEL) (1997)
reactiontime  0.169

H1lead leg L

Little, Shamier (USA) (1995)
reactiontime  0.222

H1lead leg R

850 - Velocity (m/s)

8.00

7.50

7.00

6.00

5.50

H1 H2

Time Intervals (s)

16.00

Date 2021.08.28

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.33

71
23

6.33

7
22

6.28

717
22

6.12

7.35

6.32

712
22

6.42

7.01
23

6.37

7.06
23

6.27

7.18
23

H4

H2
10.52
4.19
8.35
15

10.52

4.19

8.35
14

10.48

4.20

8.33
15

H3
14.92
4.40
7.95

15

14.82

4.30

8.14
14

14.85

437

8.01
15

H5

H4

19.35

19.75

7.73
15

H6

H5
23.92
9.00
7.78

23.75
8.93

23.88
4.53
7.73

15

23.55

7.73

23.95

7.78

23.95
7.93
23.95
9.13
7.67
24.32
7.66
15

H6
28.53
4.61
7.59
15

H7

H7
33.28
475
7.37
15

33.37
4.85
7.22

15

33.37
4.84
723

16

H8

H8
38.07
479
7.31
15

38.30
4.93
7.10

15

38.07
4.70
7.45

16

38.95
5.24
6.68

16

38.90
5.05
6.93

16

Hurdle Phases

H9
43.12
5.05
6.93
16

43.33
5.03
6.96

15

43.18

H9

H10 Run-In
48.35
523 6.09
6.69 6.57
16 19.5
48.60
5.27 5.99
6.64 6.68
15 19
4843
525 6.32
6.67 6.33
17 20
48.22
5.37 6.56
6.52 6.10
19 24
48.65
5.45 6.28
6.42 6.37
17 20
49.00
5.54 6.61
6.32 6.05
16 20.2
49.95
5.65 6.41
6.19 6.24
18 21
50.10
573 7.08
6.1 5.65
17 20.2

H10

400m
7.35
164.5
54.59

7.33
158

54.75

7.31
184

54.78

7.30

54.93

7.28
166

55.61

719
150.2

56.36

7.10
173

57.18

7.00
187.2

Run-n

89

FINAL
Lane/Place H1-H4 H4-H7 H7-H10

711

6/2

4/3

1/4

3/5

217

5/8

400m

15.07
6.97

15.23
6.89

13.07 14.02 15.06
8.03 749 6.97

12.90
8.14

15.77
6.66

16.24
6.47

1348 1410 16.25
7.79 745 6.46

=8 Gianna Woodruff
=8 Anna Ryzhykova
Janieve Russell
Nnenya Hailey
=@ \/iktoriya Tkachuk
8- Emma Zapletalova
=@ P3ulien Couckuyt

—8— Shamier Litte

14.00

12.00

10.00

8.00

6.00 i

o ﬂ : il“
2.00 H

0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 60fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=vs6t6DEk60I

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

H7-H10

H10-Finish
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Biomechanical Analysis

2021 Athletissima (Lausanne, SUI) (TV Analysis)

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.186
H1lead leg L

Little, Shamier (USA) (1995)
reactiontime  0.202
H1lead leg R

Ryzhykova, Anna (UKR) (1989)
reactiontime  0.162

H1lead leg R

Muhammad, Dalilah (USA) (1990)
reactiontime  0.189

H1lead leg R

Sprunger, Lea (SUI) (1990)
reactiontime  0.176

Hileadleg R

Russell, Janieve (JAM) (1993)
reactiontime  0.136

H1lead leg R

Nugent, Leah (JAM) (1992)
reactiontime  0.202

H1lead leg R

Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.190

Hileadleg L

9.00

Velocity (m/s)

8.50

8.00

7.50

7.00

6.50

6.00
H1 H2

Time Intervals (s)

Date 2021.08.26

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.32

712
22

6.20

7.26
23

6.44

6.99
22

6.12

7.35
22

6.36

7.08
21

6.24

7.21
23

6.24

721
22

6.36

7.08
22

H4

H2
10.36
4.04
8.66

15

10.24

4.04

8.66
15

H3
14.48
4.12

15

14.40
4.16

15

14.68

H5

H4 H5 H6 H7 H8

2324 2784 3260 3740
8.76 4.60 4.76 4.80
7.99 761 7.35 729
15 15 15
2776 3252 37.32
1336 4.76 4.80
7.86 7.35 7.29
16 16
2352 2832 3316 3804
8.84 4.80 4.84 4.88
7.92 729 723 717
15 15 15
1888 2352 2828 3312 3812
448 4.64 4.76 4.84 5.00
7.81 7.54 7.35 723 7.00

15 15 15 15 15

1924 2388 2864 3352 3852
4.36 4.64 4.76 4.88 5.00
8.03 7.54 7.35 717 7.00
14 14 15 15 15
1872 2328 2808 3284 37.84
4.28 4.56 4.80 4.76 5.00
8.18 7.68 729 7.35 7.00
15 16 16 16 16
2424 2896 3380 389
9.40 4.72 4.84 5.16
745 742 723 6.78
15 15 15
1936 2404 2892 34.04
444 4.68 4.88 512
7.88 7.48 717 6.84

H6 H7 H8

Hurdle Phases

H9
42.32
4.92
71
15

4228
4.96
7.06

16

43.04
5.00
7.00

15

H9

H10 Run-In
47.32
5.00 5.73
7.00 6.98
15 18.7
47.48
5.20 6.30
6.73 6.35
17 20
48.32
5.28 6.00
6.63 6.67
16 19
48.56
5.20 5.94
6.73 6.73
16 19
48.88
5.28 5.87
6.63 6.81
15 18
48.36
5.40 6.53
6.48 6.13
17 20
49.76
5.60 6.65
6.25 6.02
16 19
H10

400m
53.05

7.54
145.7

53.78

744
138

54.32

7.36
145

54.50

7.34
178

54.75

7.31
170

54.89

729
185

56.41
7.09
147

56.53

7.08

Run-n

FINAL
Lane/Place H1-H4 H4-H7 H7-H10

4/1

3/2

2/3

5/4

715

117

8/8

400m

12.76
8.23

12.88
8.15

1248
8.41

13.00
8.08

14.24
7.37

14.28
7.35

14.12

14.68
715

=@ Femke Bol

90

14.72
713

14.96
7.02

156.16
6.93

15.44
6.80

15.36
6.84

156.52
6.77

15.96
6.58

=8 Shamier Litte

Anna Ryzhykova

Dalilah Muhammad

«@-—| e3 Sprunger

8- Janieve Russell

=@ | cah Nugent

=8 \/iktoriya Tkachuk

16.00

14.00
12.00

10.00
8.00

6.00
4.00
2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=KtNenZHVBOE

www athletefirst.org

H1-H4

H4-H7

wn—H=AH

Henson (2021) Athlete First: 2021 Year End Hurdle Report
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H10-Finish
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Biomechanical Analysis

2021 Prefontaine Classic (Eugene, OR) (TV Analysis)

91

100m Hurdles Date: 2021.08.21 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 612 1006 1412 1828 2264 2712 3184 3666 4164 46.76 52.77 5/1
reactiontime 0.164 interval 394 4.06 4.16 4.36 448 472 4.82 4.98 5.12 6.01 1216 1356 14.92
velocity 7.35 8.88 8.62 8.41 8.03 781 742 7.26 7.03 6.84 6.66 7.58 8.63 7.74 7.04
H1lead leg R strides 23 15 15 15 15 15 15 15 16 16 192 1792
Little, Shamier (USA) (1995) time 6.28 1040 1460 1888 2346 2820 3310 3796 4288 47.88 53.79 6/2
reactiontime 0.190 interval 412 420 4.28 4.58 4.74 4.90 4.86 492 5.00 591 1260 1422 1478
velocity 717 8.50 8.33 8.18 7.64 7.38 7.14 7.20 7.1 7.00 6.77 744 8.33 7.38 7.10
H1lead leg R strides 23 15 15 15 16 16 16 16 17 16 19 184
Woodruff, Gianna (PAN) (1993) time 640 1044 1464 1896 2338 2800 3284 3768 4272 4788 54.20 8/3
reactiontime 0.249 interval 4.04 4.20 4.32 442 462 4.84 4.84 5.04 5.16 6.32 NRPB 1256 13.88 15.04
velocity 7.03 8.66 833 8.10 7.92 7.58 723 723 6.94 6.78 6.33 7.38 8.36 7.56 6.98
H1lead leg L strides 23 15 15 15 15 15 15 15 16 16 192 1792
Ryzhykova, Anna (UKR) (1989) time 652 1064 1484 1912 2352 3312 3800 4300 4822 54.40 3/4
reactiontime 0.162 interval 412 420 428 4.40 9.60 4.88 5.00 5.22 6.18 1260 1400 1510
velocity 6.90 8.50 8.33 8.18 7.95 729 717 7.00 6.70 6.47 7.35 8.33 7.50 6.95
H1lead leg R strides 22 14 14 14 14 15 15 15 20 143
Russell, Janieve (JAM) (1993) time 6.36 1052 1476 19.04 2348 33.04 3788 4292 4828 54.50 4/5
reactiontime 0.155 interval 4.16 424 4.28 444 9.56 4.84 5.04 5.36 6.22 1268 1400 1524
velocity 7.08 841 8.25 8.18 7.88 7.32 723 6.94 6.53 6.43 7.34 8.28 7.50 6.89
H1lead leg R strides 23 15 15 15 15 16 17 18 20.5 154.5
Hailey, Nnenya (USA) (1994) time 612 1024 1452 1888 2324 3760 4272 4848 55.16 1/6
reactiontime 0.153 interval 412 4.28 4.36 4.36 14.36 5.12 5.76 6.68 12.76
velocity 7.35 8.50 8.18 8.03 8.03 7.31 6.84 6.08 5.99 725 823
H1lead leg L strides 24 16 16 16 16 17 19 23 147
Whyte, Ronda (JAM) (1990) time 644 1072 1508 19.60 2436 2932 3436 3936 4452 55.57 717
reactiontime 0.153 interval 428 4.36 452 4.76 4.96 5.04 5.00 5.16 13.16 1476
velocity 6.99 8.18 8.03 7.74 7.35 7.06 6.94 7.00 6.78 7.20 7.98 71
H1lead leg L strides 23 15 15 15 16 16 16 17 133
Nugent, Leah (JAM) (1992) time 6.32 1052 1472 19.08 23.64 2844 3336 3848 4384 55.86 9/8
reactiontime 0.228 interval 4.20 4.20 4.36 4.56 4.80 4.92 512 5.36 1276 1428
velocity 712 8.33 8.33 8.03 7.68 729 7.1 6.84 6.53 7.16 823 7.35
H1lead leg R strides 22 15 15 15 15 15 15 15 16 143
Watson, Sage (CAN) (1994) time 648 1080 1516 1964 2424 3964 44.96 56.52 2/9
reactiontime 0.163 interval 4.32 4.36 4.48 4.60 15.40 5.32 13.16
velocity 6.94 8.10 8.03 7.81 7.61 6.82 6.58 7.08 7.98
H1lead leg R strides 22 15 15 15 15 16 93
9.00
Velocity (m/s) =8— Dalilah Muhammad
8.50 =B Shamier Little
Gianna Woodruff
8.00
Anna Ryzhykova
8- Janieve Russell
7.50
«BeNnenya Hailey
7.00 ==@-—=Ronda Whyte
=@ | cah Nugent
6.50
el Sag e Wartson
6.00
5.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00 1
12.00 - 1
10.00 - -
8.00 H H
6.00 H H H 1
4.00 H H H H
2.00 H H H H
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement
Source: hitps:/www youtube com/watch?v=bPut| 1028Xk
www athletefirst.org Henson (2021) Athlete First: 2021 Year End Hurdle Report 2021.08.25
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

92

Women's 400m Hurdles Date 2021.08.04 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 616 1016 1424 1836 2264 27.00 3156 3632 4120 46.04 51.46 4/1
reactiontime 0.163 interval 4.00 4.08 412 4.28 4.36 4.56 476 4.88 484 542 WR 1220 1320 1448
velocity 7.31 8.75 8.58 8.50 8.18 8.03 7.68 7.35 717 7.23 7.38 7.77 8.61 7.95 7.25
H1lead leg R strides 22 14 14 14 14 14 14 15 16 15 185 1705
Muhammad, Dalilah (USA) (1990) time 6.04 9.92 1392 18.08 2244 2684 3136 36.04 4088 4584 51.58 712
reactiontime 0.200 interval 3.88 4.00 4.16 4.36 4.40 4.52 4.68 4.84 4.96 5.74 PB 1204 1328 1448
velocity 745 9.02 8.75 841 8.03 7.95 7.74 748 723 7.06 6.97 7.75 8.72 791 7.25
H1lead leg R strides 22 14 14 15 15 15 15 15 16 16 19 176
Bol, Femke (NED) (2000) time 628 1026 1428 1836 2256 2696 3160 3628 41.16 46.16 52.03 5/3
reactiontime 0.165 interval 3.98 4.02 4.08 4.20 4.40 4.64 4.68 4.88 5.00 5.87 AR 1208 1324 14.56
velocity 747 8.79 8.71 858 833 7.95 754 748 717 7.00 6.81 7.69 8.69 793 7.21
H1lead leg L strides 22 15 15 15 15 15 15 15 15 15 19 176
Russell, Janieve (JAM) (1993) time 640 1052 1468 1888 2320 2768 3232 37.08 4200 47.12 53.08 6/4
reactiontime 0.136 interval 412 4.16 420 432 448 464 476 4.92 5.12 5.96 PB 1248 1344 1480
velocity 7.03 8.50 8.41 8.33 8.10 7.81 7.54 7.35 7.1 6.84 6.71 7.54 8.41 7.81 7.09
H1lead leg R strides 23 15 15 15 15 15 15 16 16 17 19.7 1817
Ryzhykova, Anna (UKR) (1989) time 6.40 1048 1460 1880 23.08 2768 3244 3728 4232 4752 53.48 2/5
reactiontime 0.177 interval 4.08 412 4.20 4.28 4.60 4.76 4.84 5.04 5.20 5.96 1240 1364 1508
velocity 7.03 8.58 8.50 8.33 8.18 7.61 7.35 723 6.94 6.73 6.71 748 847 7.70 6.96
H1lead leg R strides 22 14 14 14 14 15 15 15 15 16 19.2 173.2
Tkachuk, Viktoriya (UKR) (1994) time 640 1056 1480 19.06 2340 27.88 3256 3748 4260 47.80 53.79 3/6
reactiontime 0.206 interval 4.16 4.24 4.26 4.34 4.48 4.68 4.92 5.12 5.20 5.99 PB 1266 1350 1524
velocity 7.03 841 825 822 8.06 7.81 748 711 6.84 6.73 6.68 744 829 7.78 6.89
H1lead leg L strides 22 15 15 15! 15 15 15 16 16 16 9.7 4iioNG
Cockrell, Anna (USA) (1997) time 628 1044 1464 19.00 2352 2812 3280 37.76 4280 47.96 54.22 8/+ (no official time given)
reaction time interval 4.16 4.20 4.36 452 4.60 4.68 4.96 5.04 5.16 6.26 DQ 1272 1380 1516
velocity 717 8.41 8.33 8.03 7.74 7.61 7.48 7.06 6.94 6.78 6.39 7.38 825 7.61 6.93
H1lead leg L strides 22 15 15 15 15 15 15 16 16 16 160
Woodruff, Gianna (PAN) (1993) time 6.44 1054 1484 1932 2388 2852 3340 3844 55.84 9/87
reactiontime 0.235 interval 4.10 4.30 4.48 4.56 4.64 4.88 5.04 12.88  14.08
velocity 6.99 8.54 8.14 7.81 7.68 754 717 6.94 7.16 8.15 7.46
H1lead leg L strides 23 15 15 15 15 15 15 15 128
Velocity (m/s) =8 Sydney McLaughlin
8.80 =8 Dalilah Muhammad
=8 Femke Bol
8.30 Janieve Russell
=8 Anna Ryzhykova
7.80 =B \/iktoriya Tkachuk
=8 Anna Cockrell
- G
730 Gianna Woodruff
6.80
6.30
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps://www.youtube com/watch?v=-BTOgqOgSR-k
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)
Date 2021.08.02

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.215

H1lead leg L

Cockrell, Anna (USA) (1997)
reactiontime  0.174

Hileadleg L

Tkachuk, Viktoriya (UKR) (1994)
reactiontime 0.224

H1lead leg L

Sprunger, Léa (SUI) (1990)
reactiontime  0.140

H1lead leg R

Pedroso, Yadisleidy (ITA) (1987)
reactiontime  0.181

Hileadleg R

Gonzalez, Melissa (COL) (1994)
reactiontime  0.191

H1lead leg L

Turner, Jessica (GBR) (1995)
reactiontime  0.185

H1lead leg L

Petersen, Sara Scott (DEN) (1987)
reactiontime  0.165

Hileadleg R

8.50 —velocity (m/s)

8.00

7.50

7.00

6.50

6.00

H1 H2

Time Intervals (s)

16.00

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.50

6.92
22

6.33

7
22

6.46

6.97

6.33

7.1

6.50

6.92
24

6.79
23

6.70

6.72
24

6.50

6.92
22

H4

H2
10.63
413
847

15

10.52

4.19

8.35
15

10.56

4.10

8.54
15

H3
14.83
4.20
8.33

15

14.93

441

7.94
15

14.83

427

8.20
15

H5

H4
19.13
4.30
8.14

15

H6

H5
23.46
4.33
8.08
15

23.93
4.60
7.61

15

23.60
447

23.60
444
7.88

15

Hé
28.00
4.54
7.7
15

29.50

714
16

28.26

7.51
15

H7

H7
3263
4.63
7.56
15

33.40
4.70
745

15

H8

H8
37.43
4.80
729
15

38.23
4.83
7.25

15

37.86
4.93
7.10

16

38.63
5.10
6.86

15

38.90
5.04
6.94

17

40.16
5.33
6.57

17

40.46
563

18
3843
5.30
6.60
16

Hurdle Phases

H9
42.36
4.93
7.10
15

43.16
4.93
7.10

15

H9

H10
47.40
5.04
6.94
15

48.30
5.14
6.81

16

H10

Run-In

6.51
6.14
19

5.87
19.7
6.12

6.54
20

6.24
6.41
21

400m
5391

742
176

54.17

7.38
177.7

54.25

7.37
180

55.12

7.26
171

55.80

717
195

57.47

6.96
153

60.36
6.63
139
DQ

128

Rundn

Semi-Final 3

Lane/Place H1-H4

5/1

8/2

713

6/4

2/5

3/7

9/--

400m

1263
8.31

13.00

12.67
829

12.90
8.14

13.10
8.02

1343
7.82

13.30
7.89

12.66
829

93

H4-H7 H7-H10
1350 14.77
7.78 7.1
1407  14.90
7.46 7.05
1380 1520
761 6.91
1430 1549
7.34 6.78
1426 1570
7.36 6.69
14.77
71
14.83
7.08
13.97
752

=@ Fe mke Bol

=8 Anna Cockrell

«=®-\/iktoriya Tkachuk

Léa Sprunger

«8-—Yadisleidy Pedroso

=B \elissa Gonzalez

=8 |essica Turner

=8 Sara Scott Peterson

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps
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Biomechanical Analysis
2020 Olympic Games (Tokyo, JPN) (TV Analysis)
Date 2021.08.02

Women's 400m Hurdles Semi-Final 2

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 630 1026 1440 1862 2296 2756 3233 3710 4210 4726 53.03 5/1
reactiontime 0.204 interval 3.96 414 422 434 4.60 477 477 5.00 5.16 5.77 1232 1371 1493
velocity 714 8.84 8.45 8.29 8.06 761 7.34 7.34 7.00 6.78 6.93 754 8.52 7.66 7.03
H1lead leg R strides 22 14 14 14 14 15 15 15 16 16 185 1735
Woodruff, Gianna (PAN) (1993) time 6.46 1056 1467 1896 2343 28.03 3280 37.93 43.07 48.30 54.22 4/2
reactiontime 0207 interval 4.10 411 4.29 447 4.60 4.77 5.13 5.14 523 592 ARPB 1250 1384 1550
velocity 6.97 8.54 852 8.16 7.83 761 7.34 6.82 6.81 6.69 6.76 7.38 840 7.59 6.77
H1lead leg L strides 23 15 15 15 15 15 15 15 16 16 19 179
Ryzhykova, Anna (UKR) (1989) time 636 1046 1456 1886 2330 2810 33.00 3800 4300 4823 54.23 6/3
reactiontime 0.162 interval 4.10 4.10 4.30 4.44 4.80 4.90 5.00 5.00 523 6.00 1250 1414 1523
velocity 7.08 854 854 8.14 7.88 729 7.14 7.00 7.00 6.69 6.67 7.38 840 743 6.89
H1lead leg R strides 22 14 14 14 14 15 15 15 15 15 19.7 1727
Hechavarria, Zurian (CUB) (1995) time 630 1033 1443 1870 2313 2770 3256 37.70 4310 4876 55.21 3/4
reactiontime 0.167 interval 4.03 410 427 443 457 4.86 5.14 540 5.66 6.45 1240 1386 16.20
velocity 7.14 8.68 8.54 8.20 7.90 7.66 7.20 6.81 6.48 6.18 6.20 7.25 8.47 7.58 6.48
H1lead leg L strides 23 15 15 15 15 16 16 17 17 18 22 189
Linkiewicz, Joanna (POL) (1990) time 6.66 1093 15623 1976 2433 2913 3406 3913 4420 49.56 55.67 9/5
reactiontime 0.157 interval 427 4.30 453 4.57 4.80 4.93 5.07 5.07 5.36 6.1 1310 1430 1550
velocity 6.76 8.20 8.14 7.73 7.66 729 7.10 6.90 6.90 6.53 6.55 7.19 8.02 734 6.77
H1lead leg L strides 23 16 16 16 16 17 17 17 17 17 20.5 1925
Zapletalova, Emma (SVK) (2000) time 650 1075 1496 1936 2383 2850 3336 3858 44.06 49.60 55.79 2/6
reactiontime 0.136 interval 4.25 421 4.40 447 4.67 4.86 522 548 554 6.19 1286 14.00 16.24
velocity 6.92 824 8.31 7.95 7.83 749 720 6.70 6.39 6.32 6.46 717 8.16 7.50 6.47
H1lead leg R strides 23 15 15 15! 15 15 15 16 17 17 19 182
Nel, Wenda (RSA) (1988) time 636 1060 1496 1936 2397 2870 3366 3890 4426 4994 56.35 8/7
reactiontime  0.189 interval 424 4.36 440 4.61 473 4.96 524 5.36 5.68 6.41 1300 1430 16.28
velocity 7.08 8.25 8.03 7.95 7.59 7.40 7.06 6.68 6.53 6.16 6.24 7.10 8.08 7.34 6.45
H1lead leg L strides 23 16 16 16 16 16 17 17 18 18 173
Belle, Tia Adana (BAR) (1996) time 6.40 1058 1463 19.06 2350 2826 3330 3876 44.83 59.26 718
reactiontime 0.146 interval 418 4.05 443 444 4.76 5.04 546 6.07 1266 14.24
velocity 7.03 8.37 864 7.90 7.88 7.35 6.94 6.41 577 6.75 829 7.37
H1lead leg L strides 26 15 15 15 15 16 16 17 18 153
9.00
Velocity (m/s) =8 Sydney McLaughlin
8.50 =8— Gianna Woodruff
«=®- Anna Ryzhykova
8.00 Zurian Hechavarria
=8 Joanna Linkiewicz
7.50
=@ Emma Zapletalova
——
7.00 Wenda Nel
—8-—Tia Adana Belle
6.50
6.00
5.50

H1 H2 H3 H4 H5 H6 H7 H8

Hurdle Phases

H9 H10 Rundn 400m

Time Intervals (s)

T

Start-H1 H1-H4

16.00

14.00
12.00

10.00

8.00

6.00
4.00
2.00
0.00

H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: :
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990)
reactiontime  0.186

H1lead leg R

Russell, Janieve (JAM) (1993)
reactiontime  0.151

Hileadleg R

Couckuyt, Paulien (BEL) (1997)
reactiontime 0.164

H1lead leg L

Krafzik, Carolina (GER) (1995)
reactiontime  0.172

H1lead leg L
Watson, Sage (CAN) (1994)
reactiontime  0.163
H1ileadleg R
Quach Thi Lan (VIE) (1995)
reactiontime 0.188
H1lead leg L
Olivieri, Linda (ITA) (1998)
reactiontime  0.120
H1lead leg R
luel, Amalie (NOR) (1994)
reactiontime  0.121
H1leadleg L
9.50
Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00

H1 H2

Time Intervals (s)

16.00

Date 2021.08.02

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.13

7.34
22

6.43

7.00
23

6.40

7.03
23

6.40

7.03
23

6.53

6.89
22

6.82
23

6.63

6.79
23

6.43

7.00
23

H2
9.96
3.83
9.14

15

10.56

413

847
15

H3
14.10
414
845

15

14.73

417

8.39
15

14.56

4.20

8.33
15

15.13

4.37

8.01
15

14.80

4.25
8.24

H5

H4
18.36
4.26
8.22

15

19.00

4.27

8.20
15

18.75

4.19

8.35
15

H6

24.06

7.73
15

24.26
4.70

16
23.73

7.73
15

H6
27.40
4.54
7.7
15

28.00
4.60
761

15

27.75

4.69

7.46
16

28.83
4.77

15
29.10

723
16

28.53
729
15

H7

H7
3213
4.73
7.40

15

32.76
4.76
7.35

16

32.53
4.78
7.32

16

32.78
5.02
6.97

17

33.56
4.84
7.23

15

33.90
5.07
6.90

16

34.00
4.90
7.14

16

33.83
5.30
6.60

16

H8

H8
37.03
4.90
7.14
15

16

37.55
5.02
6.97

17

17

38.56
5.00
7.00

39.20
5.30
6.60

39.20
5.20
6.73

39.06
523
6.69

Hurdle Phases

H9
42.03
5.00
7.00
16

H10
47.26
523
6.69
16

47.96
5.26

17

17

H10

Run-In

6.04

6.62

19

6.14

20

6.21

6.44
21

400m
53.30

7.50
178
54.10

7.39
167

54.47
NR PB

187
54.96

7.28
189

55.51

7.21
145

56.78
7.04
149

57.03

7.01
134

57.61

6.94

Rundn

Semi-Final 1

Lane/Place H1-H4

711

6/2

5/3

4/4

8/5

9/7

1/8

400m

95

H4-H7 H7-H10

1223 1377 1513
8.59 763 6.94
1257 1376 1520
8.35 763 6.91
1235 1378 1573
8.50 762 6.68
1233 1405 16.05
8.52 747 6.54
1287 1416 1590
8.16 742 6.60
1293 1437 1656
8.12 7.31 6.34
1293 1444

8.12 727

1277 1463

8.22 718

=@ Dalilah Muhammad

=8 |anieve Russell

«=®-Paulien Couckuyt
Carolina Krafzik

=8 Sage Watson

8- Quach Thi Lan

=8| inda Olivieri

—8— Amalie luel

14.00

12.00

10.00

8.00

6.00
4.00
2.00

0.00
Start-H1
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Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source:
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Women's 400m Hurdles Date 2021.07.31

H1 H2 H3
Muhammad, Dalilah (USA) (1990) time 630 1013 1440
reaction time interval 3.83 4.27
velocity 714 9.14 8.20
H1lead leg R strides 22 15 15
Krafzik, Carolina (GER) (1995) time 633 1030 1443
reactiontime 0.189 interval 3.97 413
velocity 7.1 8.82 847
H1lead leg L strides 23 15 15
Sprunger, Léa (SUI) (1990) time 647 1067 15.03
reactiontime 0.186 interval 4.20 4.36
velocity 6.96 8.33 8.03
H1lead leg R strides 21 14 14
Linkiewicz, Joanna (POL) (1990) time 660 1090 1526
reactiontime  0.130 interval 4.30 4.36
velocity 6.82 8.14 8.03
H1lead leg L strides 24 16 16
Hechavarria, Zurian (CUB) (1995) time 623 1040 14.60
reactiontime  0.181 interval 417 4.20
velocity 722 8.39 8.33
H1lead leg L strides 23 15 15
Zapletalova, Emma (SVK) (2000) time 646 1062 1476
reactiontime 0.166 interval 4.16 414
velocity 6.97 841 845
H1lead leg R strides 23 15 15
Kloster, Line (NOR) (1990) time 643 1062 14.90
reactiontime  0.151 interval 4.19 428
velocity 7.00 8.35 8.18
H1lead leg R strides 22 15 15
Benhadja, Loubna (ALG) (2001) time 676 1120 1570
reactiontime  0.200 interval 4.44 4.50
velocity 6.66 7.88 7.78
H1lead leg R strides 24 16 16
9.50
Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00
H1 H2 H3 H4 H5

Time Intervals (s)

16.00

H4
18.73
4.33
8.08

15

18.73

4.30

8.14
15

20.23
453
7.73

15

H6

H5
23.30
4.57
7.66
15

23.40
4.67
749

17

24.03

7.78

24.93
4.70
745

16

Hé
28.03
4.73
740
15

28.23
4.83
7.25

17

28.03
4.67
749

16

28.36
4.63
7.56

15

28.76
4.75
7.37

15

29.90
4.97
7.04

16

H7

H7
32.82
4.79
7.31
15

33.26
5.03
6.96

17

33.76
4.96
7.06

15

34.17

34.83
4.93
7.10

16

H8

H8
37.60
4.78
7.32
15

38.33
5.07
6.90

17

37.98
511
6.85

16

16

40.06
523
6.69

Hurdle Phases

H9
42.73
513
6.82
16

43.74
541
6.47

43.93
10.17
6.88

44.22
10.05
6.97

43.30
532
6.58

17

43.80

H9

H10 Run-In
47.93
5.20 6.04
6.73 6.62
16 19
48.95
5.21 5.76
6.72 6.94
17 20
49.06
513 5.68
6.82 7.04
15 18
49.23
5.01 5.70
6.99 7.02
17 20
48.83
5.53 6.16
6.33 6.49
17 21
49.06
5.26 5.94
6.65 6.73
16 19
50.10
5.56 6.35
6.29 6.30
17
H10

14.00
12.00
10.00
8.00
6.00
o m
2.00
0.00

Start-H1 H1-H4

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement
Source: :
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H4-H7
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H7-H10

400m
53.97

741
178

54.71
PB

7.31
173

54.74

7.31
112

54.93
PB
7.28
159

54.99
PB
7.27
186
55.00

727
164

56.45

Rundn

Heat 5
Lane/Place H1-H4
3/1
1243
845
5/2
12.40
847
9/3
-6.47
-16.23
8/4
13.23
7.94
6/5
12.67
829
716
12.69
827
217
12.93
8.12
4/8
1347
7.80
400m

H4-H7

14.09
745

14.53
723

33.76
3.1

14.34
7.32

13.97
752

14.01
749

14.50
7.24

14.60
719

96

H7-H10

15.11
6.95

15.69
6.69

15.30
6.86

15.06
6.97

15.96
6.58

15.90
6.60

16.24
6.47

=@ Dalilah Muhammad

=8 Carolina Krafzik

=@ éa Sprunger

Joanna Linkiewicz

=8 7urian Hechavarria

=B Emma Zapletalova

=8| ine Kloster

=8| oubna Benhadja
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)
Date 2021.07.31

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.194

H1lead leg L

Belle, Tia Adana (BAR) (1996)
reactiontime  0.166

Hileadleg L

Nel, Wenda (RSA) (1988)
reactiontime 0.194

H1lead leg L

Turner, Jessica (GBR) (1995)
reactiontime  0.186

H1lead leg L

Carli, Sarah (AUS) (1994)
reactiontime  0.167

Hileadleg L

Giger, Yasmin (SUI) (1999)
reactiontime  0.165

H1lead leg R

9.00

Velocity (m/s)

8.00

7.50

7.00

6.50

6.00
H1 H2

Time Intervals (s)

16.00

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.53

6.89
22

6.51

6.91
23

6.51

6.91
23

6.70

6.72
24

6.33

7.1
23

6.66

6.76
23

H4

H2
10.55
4.02
8.71

15

10.72

421

8.31
15

10.84

4.33

8.08
16

10.91

4.21

8.31
15

10.51

4.18

8.37
15

10.90

4.24

8.25
15

H3
14.76
421
8.31

15

14.92
4.20

15.33

443

7.90
15

H5

H4
19.03
4.27
8.20

15

19.33

441

7.94
15

19.73

4.50

7.78
16

19.93

4.60

7.61
15

H6

24.77
4.84
7.23

15

H6
27.96
4.50
7.78
15

28.87
4.84
723

16

29.56
513
6.82

16

29.80
5.03
6.96

16

H7

H7

17

34.40
5.14
6.81

17

34.77
521
6.72

16

35.00
520
6.73

16

H8

H8
37.43
4.83
725
15

38.96
5.13
6.82

16

39.00
5.02
6.97

17

40.20
5.20
6.73

16

Hurdle Phases

H9
42.60
517
6.77
16

44.05
5.09
6.88

16

44.20
5.20
6.73

17

45.00
5.40
6.48

17

45.63
5.50
6.36

17

H9

H10
47.93
5.33
6.57
16

4947
542
6.46

17

49.74

Run-In  400m
54.43

6.50

6.15 7.35

19 178
55.69

6.22

6.43 7.18

20 184
56.06

6.32

6.33 7.14

217 1937
56.83

6.33

6.32 7.04

205 1905
56.93
7.03
150
57.03
7.01
131

=

H10

Rundn

Heat 4

Lane/Place H1-H4

8/1

712

3/3

5/4

6/5

400m

12.50
8.40

12.82
8.19

13.22
7.94

12.93
8.12

13.07
8.03

13.27
797

97

H4-H7 H7-H10
1357 1533
7.74 6.85
1450 1564
7.24 6.71
1425 15.76
7.37 6.66
14.77 1610
71 6.52
16.37
6.83
15.07
6.97

—8— Femke Bol

—8-—Tia Adana Belle

8- \Nenda Nel

Jessica Turner

=8 Sarah Carli

=B Yasmin Giger

14.00

12.00

10.00

8.00
6.00
4.00
2.00

0.00
Start-H1
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)

Women's 400m Hurdles Date 2021.07.31 Heat 3
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 643 1063 1493 1940 2390 2870 3363 3850 4367 4885 54.65 5/1
reactiontime 0.180 interval 4.20 4.30 447 4.50 4.80 4.93 4.87 517 5.18 5.80 1297 1423 1522
velocity 7.00 8.33 8.14 7.83 7.78 729 7.10 719 6.77 6.76 6.90 7.32 8.10 7.38 6.90
H1lead leg R strides 22 14 14 14 14 15 15 15 16 16 185 1735
Woodruff, Gianna (PAN) (1993) time 6.60 10.76 15.06 1950 24.03 28.75 33.70 3883 44.06 4945 55.49 712
reactiontime 0.268 interval 4.16 4.30 444 453 4.72 4.95 5.13 523 5.39 6.04 1290 1420 1575
velocity 6.82 841 8.14 7.88 7.73 742 7.07 6.82 6.69 6.49 6.62 721 8.14 7.39 6.67
H1lead leg L strides 23 15 15 15 15 15 15 16 16 17 19 181
Petersen, Sara Scott (DEN) (1987) time 6.56 15.07 1950 2390 2856 3346 3856 4393 4946 55.52 9/3
reactiontime 0.161 interval 8.51 4.43 4.40 4.66 4.90 5.10 5.37 5.53 6.06 1294 1396 16.00
velocity 6.86 823 7.90 7.95 7.51 7.14 6.86 6.52 6.33 6.60 7.20 8.11 752 6.56
H1lead leg R strides 22 15 15 15 15 15 16 17 17 19.7  166.7
Nugent, Leah (JAM) 1992) time 658 11.05 1550 20.05 2487 2963 3456 3950 4453 49.73 55.54 6/4 (no official time given)
reactiontime 0240 interval 447 445 455 4.82 4.76 4.93 494 5.03 5.20 5.81 DQ 1347 1451 1517
velocity 6.84 7.83 7.87 7.69 7.26 7.35 7.10 7.09 6.96 6.73 6.88 7.20 7.80 7.24 6.92
H1lead leg R strides 22 15 14 14 15 15 15 15 15 15 182 1732
Quach Thi Lan (VIE) (1995) time 6.46 1085 1516 1953 2410 28.88 3383 3896 4426 49.67 85.71 8/5-4
reactiontime 0.150 interval 4.39 431 4.37 4.57 4.78 4.95 513 5.30 541 6.04 1307 1430 1584
velocity 6.97 797 8.12 8.01 7.66 7.32 7.07 6.82 6.60 6.47 6.62 7.18 8.03 734 6.63
H1lead leg R strides 22 15 15 15 15 15 15 16 16 16 19 179
Marchiando, Eleonora (ITA) (1997)  time 6.66 1533 19.86 2443 2926 3440 3943 4473 5020 56.82 3/65
reactiontime 0.166 interval 8.67 453 457 4.83 5.14 5.03 5.30 547 6.62 1320 1454 1580
velocity 6.76 8.07 7.73 7.66 725 6.81 6.96 6.60 6.40 6.04 7.04 7.95 722 6.65
H1lead leg L strides 24 16 16 16 17 17 17 17 212 1612
Mykolenko, Mariya (UKR) (1994) time 6.73 1546 1996 2466 2962 34.73 45.76 57.86 4/%6
reactiontime  0.200 interval 8.73 4.50 4.70 4.96 511 11.03 1323 1477
velocity 6.69 8.02 7.78 7.45 7.06 6.85 6.35 6.91 7.94 7.1
H1lead leg R strides 23 15 15 15 16 16 16 116
Knight, Jessie (GBR) (1994) time fell into hurdle dnf 2/--
reactiontime 0.160 interval
velocity
H1lead leg R strides 23 23
8.50 .
. =8 Syd McLaughl
Velocity (m/s) vaney Mictaughiin
=8 Gianna Woodruff
8.00 8- Sara Scott Petersen
Leah Nugent
7.50 =@ Quach Thi Lan
8- E|leonora
Marchiando
7.00 el Variya Mykolenko
6.50
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)
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Women's 400m Hurdles Date 2021.07.31 Heat 2
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Ryzhykova, Anna (UKR) (1989) time 656 1056 1473 19.00 2346 2833 3326 3820 4340 4866 54.46 2/1
reactiontime  0.191 interval 4.00 417 427 446 4.87 4.93 494 520 5.26 5.80 1244 1426 1540
velocity 6.86 8.75 8.39 8.20 7.85 719 7.10 7.09 6.73 6.65 6.90 7.34 8.44 7.36 6.82
H1lead leg R strides 22 14 14 14 14 15 15 15 16 16 19 174
Russell, Janieve (JAM) (1993) time 6.50 1060 1493 1930 2395 2883 3366 3857 4370 48.92 54.81 712
reactiontime 0.159 interval 4.10 433 4.37 4.65 4.88 4.83 491 513 522 5.89 1280 1436 1526
velocity 6.92 8.54 8.08 8.01 753 717 725 713 6.82 6.70 6.79 7.30 820 7.31 6.88
H1lead leg R strides 23 15 15 15 16 16 16 16 16 16 19.7 183.7
Couckuyt, Paulien (BEL) (1997) time 643 1057 1493 1936 2408 2890 3386 3876 4393 49.07 54.90 9/3
reactiontime 0.182 interval 4.14 4.36 4.43 4.72 4.82 4.96 4.90 5.17 5.14 583 NRPB 1293 1450 1521
velocity 7.00 845 8.03 7.90 742 7.26 7.06 7.14 6.77 6.81 6.86 729 8.12 724 6.90
H1lead leg L strides 23 15 15 15 16 16 16 16 17 17 20 186
Olivieri, Linda (ITA) (1998) time 666 1086 1526 19.80 2456 2947 3446 3951 4450 49.66 55.54 8/4
reactiontime 0.130 interval 4.20 440 454 4.76 4.91 4.99 5.05 4.99 5.16 5.88 =PB 1314 1466 1520
velocity 6.76 8.33 7.95 7.7 7.35 713 7.01 6.93 7.01 6.78 6.80 7.20 7.99 7.16 6.91
H1lead leg R strides 23 15 15 15 15 16 16 16 16 17 20 184
Lehikoinen, Viivi (FIN) (1999) time 6.50 10.80 1530 1990 2473 2951 3430 3923 4434 4960 55.67 6/5
reactiontime 0.155 interval 4.30 4.50 4.60 4.83 4.78 4.79 493 511 5.26 6.07 1340 1440 1530
velocity 6.92 8.14 7.78 7.61 725 7.32 7.31 7.10 6.85 6.65 6.59 7.19 784 729 6.86
H1lead leg R strides 23 16 16 16 16 16 16 16 17 17 20.5 189.5
Montcalm, Noelle (CAN) (1988) time 650 1060 1493 1930 2390 2876 3380 3893 4417 4956 55.85 3/6
reactiontime 0.197 interval 4.10 4.33 4.37 4.60 4.86 5.04 5.13 524 5.39 6.29 1280 1450 15.76
velocity 6.92 854 8.08 8.01 7.61 720 6.94 6.82 6.68 6.49 6.36 7.16 820 724 6.66
H1lead leg R strides 24 16 16 16 16 16 17 17 17 17 212 1932
Beesley, Meghan (GBR) (1989) time 640 1050 1493 1933 2407 2887 3380 3893 4417 4957 55.91 5/7
reactiontime 0.165 interval 4.10 443 440 4.74 4.80 4.93 513 524 540 6.34 1293 1447 1577
velocity 7.03 8.54 7.90 7.95 7.38 7.29 7.10 6.82 6.68 6.48 6.31 7.15 8.12 7.26 6.66
H1lead leg L strides 24 16 16 16 16 17 17 17 18 18 225 1975
da Silva, Chayenne (BRA) (2000) time 6.70 1096 1553 2013 2490 2977 3486 4004 4546 57.55 4/8
reactiontime 0.165 interval 4.26 4.57 4.60 4.77 4.87 5.09 5.18 542 1343 1473
velocity 6.72 822 7.66 7.61 7.34 7.19 6.88 6.76 6.46 6.95 7.82 713
H1lead leg L strides 23 15 15 15 16 16 17 17 17 151
9.00
Velocity (m/s) =8—Anna Ryzhykova
=#8— |anieve Russell
8.50
«=®-Paulien Couckuyt
Linda Olivieri
8.00
8- \/jivi Lehikoinen
8- Noelle Montcalm
7.50
8- \eghan Beesley
8- Chayenne da Silva
7.00
6.50
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
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Biomechanical Analysis

2020 Olympic Games (Tokyo, JPN) (TV Analysis)
Date 2021.07.31

Women's 400m Hurdles

Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.256

H1lead leg L

Gonzalez, Melissa (COL) (1994)
reactiontime  0.146

H1lead leg L
Cockrell, Anna (USA) (1997)
reactiontime  0.213
H1lead leg L
Watson, Sage (CAN) (1994)
reactiontime  0.176
H1lead leg R

Pedroso, Yadisleidis (ITA) (1987)
reactiontime  0.186

H1ileadleg R
luel, Amalie (NOR) (1994)
reactiontime  0.129
H1lead leg L
Jamal, Aminat (BRN) (1997)
reactiontime  0.208
H1lead leg R
Claes, Hanne (BEL) (1991)
reactiontime  0.174
H1ileadleg R
8.50 g
Velocity (m/s)
8.00
7.50
7.00
6.50
6.00

H1 H2

Time Intervals (s)

16.00

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.48

6.94
22

6.33

7
23

6.30

7.14

6.43

7.00

6.43

7.00
24

6.53

6.89
23

6.43

7.00
22

6.48

6.94
23

H4

H2
10.65
417
8.39

15

10.46

413

847
15

10.43

413

847
15

10.76

4.28

8.18
15

H3
14.93
4.28
8.18

15

14.83

4.37

8.01
15

14.70

427

8.20
15

15.10

4.34

8.06
15

H5

H4
19.34
441
7.94

15

19.33

4.50

7.78
15

19.62

452

7.74
15

H6

H5
2376
442
7.92
15

23.93
4.60
7.61

15

23.86
4.63
7.56

15

24.05
4.55
7.69

15

23.80
4.50
7.78

15

24.16
4.54
7.7

15

Hé
28.36
4.60
761
15

28.76
4.83
7.25

16

28.82
4.77
7.34

15

28.53
4.73
7.40

15

28.93
4.77
7.34

16

H7

H7
33.03
4.67
749
15

33.66
4.90
7.14

16

33.50
4.80
7.29

15

33.63
4.81
7.28

15

33.67
4.90
7.14

17

33.67
4.85
722

15

33.50
4.97
7.04

15

33.86
4.93
7.10

16

H8

H8
38.02
4.99
7.01
15

38.82
5.16
6.78

16

38.68
5.18
6.76

16

38.63
5.00
7.00

15

38.60
4.93
7.10

17

38.83
5.16
6.78

16

38.67
517
6.77

16

39.07
5.21
6.72

16

Hurdle Phases

H9
43.23
5.21
6.72
16

43.98
5.16
6.78

17

43.77
5.09
6.88

16

44.06
543
6.45

17

43.70
5.10
6.86

17

44.00
517
6.77

16

44.00
5.33
6.57

16

4447
540
6.48

17

H9

H10
48.61
5.38
6.51
16

49.30
5.32
6.58

17

49.13

50.03

6.29
18

H10

Run-In
6.19
19.5
6.02

6.64
20

6.24
6.41
20

6.24
6.41
212

6.15

20

6.25

20

6.35

100

Heat 1

400m Lane/Place H1-H4 H4-H7 H7-H10
54.80 9/1

1286 1369 1558
7.30 8.16 7.67 6.74
178.5
55.32 3/2
ARPB 1300 1433 1564
7.23 808 733 671
185
55.37 713

1293 1427 1563
7.22 8.12 736 672
180
55.54 8/4

1310 1410 15.89
7.20 8.02 7.45 6.61
181
55.57 6/5

1304 1420 1566
7.20 805 739 670
196.2
55.65 5/6

1297 1417 1583
7.19 810 741 6.63
182
55.90 2/7

1287 1420 16.15
7.16 8.16 7.39 6.50
181
56.38 4/8

1314 1424 1617
7.09 799 737 649
166

Rundn

400m

=@ \/iktoriya Tkachuk

—8— Melissa Gonzalez

8- Anna Cockrell
Sage Watson

=8 Yadisleidis Pedroso

=B Amallie |uel

=8 Aminat Jamal

—8— Hanne Claes

14.00

12.00

10.00

8.00

6.00
4.00
2.00

0.00
Start-H1
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Biomechanical Analysis

2021 Miiller British Grand Prix (Gateshead, GBR) (TV Analysis)
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Women's 400m Hurdles Date 2021.07.13 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Bol, Femke (NED) (2000) time 638 1042 1460 1890 2330 27.78 3242 3728 4228 4738 53.24 5/1
reactiontime 0214 interval 4.04 418 4.30 4.40 448 464 4.86 5.00 5.10 5.86 1252 1352 14.96
velocity 7.05 8.66 8.37 8.14 7.95 781 754 7.20 7.00 6.86 6.83 751 8.39 777 7.02
H1lead leg L strides 22 15 15 15 15 15 15 15 15 15 19 176
Little, Shamier (USA) (1995) time 6.40 10.56 1482 1916 2358 2812 3292 3790 4310 4838 54.53 4/2
reactiontime 0.196 interval 4.16 4.26 434 442 454 4.80 4.98 520 528 6.15 1276 1376 1546
velocity 7.03 841 822 8.06 7.92 7.7 729 7.03 6.73 6.63 6.50 7.34 823 763 6.79
H1lead leg R strides 23 15 15 15 15 15 16 16 16 17 19 182
Russell, Janieve (JAM) (1993) time 630 1048 1476 19.08 2354 2814 3294 3794 4310 4840 54.66 6/3
reactiontime 0.106 interval 4.18 4.28 4.32 4.46 4.60 4.80 5.00 5.16 5.30 6.26 1278 1386 15.46
velocity 7.14 8.37 8.18 8.10 7.85 761 7.29 7.00 6.78 6.60 6.39 7.32 8.22 7.58 6.79
H1lead leg R strides 23 15 15 15 15 15 16 16 17 17 205 1845
Knight, Jessie (GBR) (1994) time 634 1056 1490 1930 2380 2846 3332 3836 4360 4878 54.69 3/4
reactiontime  0.147 interval 422 434 440 4.50 4.66 4.86 504 524 5.18 591 1296 14.02 1546
velocity 7.10 8.29 8.06 7.95 7.78 751 720 6.94 6.68 6.76 6.77 7.31 8.10 7.49 6.79
H1lead leg R strides 23 15 15 15 15 15 15 15 16 16 19 179
Hailey, Nnenya (USA) (1994) time 6.30 1044 1482 1928 2384 2858 3344 3838 4346 4898 55.16 715
reactiontime 0.181 interval 414 4.38 4.46 4.56 4.74 4.86 4.94 5.08 552 6.18 1298 1416 1554
velocity 7.14 845 7.99 7.85 7.68 7.38 7.20 7.09 6.89 6.34 6.47 725 8.09 742 6.76
H1lead leg L strides 24 16 16 16 16 16 17 18 17 18 21.7 195.7
Sprunger, Lea (SUI) (1990) time 630 1052 1482 1920 2378 2846 3334 3850 4372 49.18 55.39 8/6
reactiontime 0.123 interval 4.22 4.30 4.38 4.58 4.68 4.88 5.16 522 5.46 6.21 1290 1414 1584
velocity 7.14 829 8.14 7.99 7.64 748 717 6.78 6.70 6.41 6.44 722 8.14 743 6.63
H1lead leg R strides 21 14 14 14 14 15 15 15} 16 16 19 173
Beesley, Meghan (GBR) (1989) time 638 1064 1502 1942 2400 2876 3380 39.06 4472 5040 57.04 117
reactiontime 0.145 interval 4.26 4.38 440 458 4.76 5.04 526 5.66 5.68 6.64 13.04 1438 16.60
velocity 7.05 8.22 7.9 7.95 7.64 7.35 6.94 6.65 6.18 6.16 6.02 7.01 8.05 7.30 6.33
H1lead leg L strides 24 16 16 16 16 17 18 18 19 19 23 202
9.00
Velocity (m/s) =8 Femke Bol
8.50 =8 Shamier Little
=8 Janieve Russell
8.00 Jessie Knight
=8 Nnenya Hailey
7.50 |
=@ |3 Sprunger
=@ \eghan Beesley
7.00
6.50
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
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Biomechanical Analysis

2021 Istvan Gyulai Memorial (Székesfehérvar, HUN) (TV Analysis)

Women's 400m Hurdles

Bol, Femke (NED) (2000)

reactiontime  0.247
H1lead leg L
Little, Shamier (USA) (1995)
reactiontime  0.339
H1leadleg R
Russell, Janieve (JAM) (1993)
reactiontime  0.168
H1lead leg R
Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.260
H1lead leg L
Hailey, Nnenya (USA) (1994)
reactiontime  0.338
H1leadleg L
Sprunger, Lea (SUI) (1990)
reactiontime 0.224
H1lead leg R
Watson, Sage (CAN) (1994)
reactiontime  0.167
H1lead leg R
Spencer, Ashley (USA) (1993)
reactiontime  0.204
H1leadleg L
9.00
Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

H1 H2

Time Intervals (s)

16.00

Date 2021.07.06

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.40

7.03
22

6.40

7.03
22

6.27

7.18
23

6.34

7.10

6.40

7.03

7.14

6.34

7.10

6.44

6.99

H4

H2
10.41
4.01
8.73

15

10.58

4.18

8.37
15

10.46

4.19

8.35
15

10.61

417

8.39
15

H3
14.56
4.15
843

15

14.78
420
8.33

15

14.60

4.14

845
15

14.90

4.29

8.16
15

H5

H4
18.77
4.21
8.31

15

19.04

4.26

822
15

18.92

4.32

8.10
15

14

H6

H5
23.02
4.25
8.24
15

23.49
4.52
7.74

17

23.64
452
7.74

15

23.69
4.52
7.74

15

23.76
7.68
14

Hé
27.49
447
783
15

27.83
4.44
7.88

15

28.63
4.87
719

15

H7

H7
3220
4.7
743

3242
4.59
763

32.52
4.73
7.40

32.86

743

H8

H8
36.97
4.77
7.34
15

37.23
4.81
7.28

16

37.47
4.95
7.07

16

38.05
9.86
7.10

38.67
5.27
6.64

16

38.84
10.41
6.72
39.07

6.70

Hurdle Phases

H9
41.97
5.00
7.00
15

4212
4.89
7.16

16

4249
5.02
6.97

16

H9

H10 Run-In
47.14
517 5.67
6.77 7.05
15 19.2
47.21
5.09 5.64
6.88 7.09
16 19.5
47.64
5.15 6.04
6.80 6.62
17 20
48.03
5.16 5.99
6.78 6.68
16 19.2
48.34
5.20 6.08
6.73 6.58
18
17
49.98
5.62 6.34
6.23 6.31
17
50.30
5.66 6.61
6.18 6.05
16

H10

400m
52.81

757
161.2

52.85

7.57
164.5

53.68

745
167

54.02
PB
7.40
141.2
54.42

7.35
118

56.24

711
122

56.32

7.10
64

56.91

7.03
105

Rundn

FINAL
Lane / Place
5/1

6/2

4/3

8/4

2/5

117

3/8

400m

102

H1-H4 H4-H7 H7-H10
1237 1343 1494
8.49 7.82 7.03
1264 1338 1479
8.31 7.85 7.10
1265 1360 1512
8.30 7.72 6.94
1280 1372 1517
8.20 765 6.92
1257

8.35

1282 1428

8.19 7.35

12.83

8.18

12.76

823

=B Fe mke Bol

==8— Shamier Little

«=8-=Janieve Russell
Viktoriya Tkachuk

=8 Nnenya Hailey

=l | €3 Sprunger

=8 Sage Watson

=8 Ashley Spencer

14.00

12.00

10.00

8.00
6.00
4.00
2.00
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 60fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=zF VRAOBSRJw

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2021 Year End Hurdle Report

s b

H7-H10

H10-Finish

2021.07.14


Todd Henson
102


Biomechanical Analysis

2021 Bauhaus Galan (Stockholm, SWE) (TV Analysis)

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.195

H1lead leg L

Little, Shamier (USA) (1995)
reactiontime  0.200

Hileadleg R

Ryzhykova, Anna (UKR) (1989)
reactiontime  0.183

H1lead leg R

Russell, Janieve (JAM) (1993)
reactiontime  0.151

H1lead leg R

Tkachuk, Viktoriya (UKR) (1994)
reactiontime  0.254

Hileadleg L

Nugent, Leah (JAM) (1992)
reactiontime  0.193

H1lead leg R

Krafzik, Carolina (GER) (1995)
reactiontime  0.187

H1lead leg L

Sprunger, Lea (SUI) (1990)
reactiontime  0.186

Hileadleg R

9.00

Velocity (m/s)

8.50

8.00

7.50

7.00

6.50

6.00

Date 2021.07.04

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H1
6.24

721

6.18

7.28

6.34

7.10

6.25

7.20

6.34

7.10

6.24

7.21

6.22

723
22

6.20

7.26

H2
10.24
4.00
8.75

15

10.28

4.10

8.54
15

10.30
3.96
8.84

10.30

4.10

8.54
15

H3
14.26
4.02
8.71

15

14.42

4.14

845
15

14.36

4.06

8.62
14

H4
18.45
4.19
8.35

15

18.78

4.36

8.03
15

H5
2278
4.33
8.08
15

23.28
4.50
7.78

15

22.84

8.48
825

23.34

Hé
27.31
4.53
7.73

15

27.96
4.78
7.32

16

28.26

745
15

H7
31.96
4.65
753

15

32.26
4.54
7.7

15

3212
4.70
7.45

15

3262
4.76
7.35

16

33.28
4.86
7.20

16

32.98
5.02
6.97

17

33.04
4.78
7.32

15

H8
36.72
4.76
7.35
15

36.92
4.66
7.51

15

36.88
4.76
7.35

15

37.54
4.92
7.1

16

38.16
4.88
717

16

38.14
9.84
7.1

38.14
5.16
6.78

17

15

H9
41.58
4.86
7.20
15

41.72
4.80
7.29

16

41.78
4.90
7.14

15

H10
46.60
5.02
6.97
15

FINAL

103

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10

577
6.93
19

5.67
7.05
19.7

5.94
6.73
19.2

6.07
6.59
19.2

6.37

19

6.42
6.23
217

6.37
6.28

54.39

7.35
158.2

55.01

727
93

55.20

7.25
159.7

55.27

7.24

5/1

6/2

3/3

4/4

715

217

8/8

1221 1351
8.60 777
1260 1348
8.33 7.79
1281 1413
820 743

=8 Femke Bol

=8 Shamier Li

14.64
717

14.46
7.26

14.90
7.05

15.10
6.95

15.04
6.98

15.80
6.65

15.86
6.62

ttle

Anna Ryzhykova

Janieve Russell

8- \/iktoriya Tkachuk

=8 | eah Nugent

=8 Carolina Krafzik

=8 | e3 Sprunger

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00 1
12.00 -
10.00 i
8.00 i
6.00 - -
4.00 - - -
2.00 - - -
0.00

Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: https:/www.youtube.com/watch?v=ngnNSkWbxJk
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Biomechanical Analysis

2021 Bislett Games (Oslo, NOR) (TV Analysis)

Women's 400m Hurdles Date 2021.07.01 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Bol, Femke (NED) (2000) time 632 1044 1456 1880 2320 2764 3232 3716 4212 4732 53.33 4/1
reactiontime 0.199 interval 412 412 424 4.40 444 4.68 484 4.96 5.20 6.01 NRPB 1248 1352  15.00
velocity 712 8.50 8.50 8.25 7.95 7.88 7.48 723 7.06 6.73 6.66 7.50 8.41 7.77 7.00
H1lead leg L strides 22 15 15 15 15 15 15 15 15 15 192 1762
Ryzhykova, Anna (UKR) (1989) time 6.48 1056 1468 19.00 2344 2812 3284 3772 4268 48.04 54.15 5/2
reactiontime 0.185 interval 4.08 412 4.32 444 4.68 4.72 4.88 4.96 5.36 6.11 PB 1252 1384 1520
velocity 6.94 8.58 8.50 8.10 7.88 748 742 717 7.06 6.53 6.55 7.39 8.39 7.59 6.91
H1lead leg R strides 22 14 14 14 14 15 15 15 15 16 19.5 1735
Tkachuk, Viktoriya (UKR) (1994) time 636 1060 14.88 2372 2832 3308 3804 4320 4846 54.62 2/3
reactiontime 0.250 interval 4.24 4.28 8.84 4.60 4.76 4.96 5.16 5.26 6.16 15.38
velocity 7.08 825 8.18 7.92 761 7.35 7.06 6.78 6.65 6.49 7.32 6.83
H1lead leg L strides 22 15 15 15 15 15 16 16 16 20 165
luel, Amalie (NOR) (1994) time 644 1058 14.84 2378 2850 3334 3836 4350 4884 55.04 714
reactiontime 0.150 interval 414 426 8.94 472 484 5.02 514 5.34 6.20 15.50
velocity 6.99 8.45 8.22 7.83 742 723 6.97 6.81 6.55 6.45 727 6.77
H1lead leg L strides 23 15 15 15 15 15 16 16 16 192 165.2
Nugent, Leah (JAM) (1992) time 6.44 1068 1500 1972 2444 2016 3392 3888 4412 4928 55.37 3/5
reactiontime 0233 interval 424 4.32 4.72 4.72 4.72 4.76 4.96 524 5.16 6.09 1328 1420 1536
velocity 6.99 8.25 8.10 742 742 742 7.35 7.06 6.68 6.78 6.57 722 791 7.39 6.84
H1lead leg R strides 22 14 14 14 15 14 15 15 15 18.7 156.7
Sprunger, Lea (SUI) (1990) time 640 1064 1490 1932 2384 2852 3340 3848 4372 4926 55.46 6/6
reactiontime 0.152 interval 4.24 4.26 4.42 4.52 4.68 4.88 5.08 524 5.54 6.20 1292 14.08 15.86
velocity 7.03 825 822 7.92 7.74 748 717 6.89 6.68 6.32 6.45 721 8.13 7.46 6.62
H1lead leg R strides 22 15 14 14 15 15 15 15} 16 16 19 176
Watson, Sage (CAN) (1994) time 644 1060 14.88 2376 2852 3348 3856 44.04 4984 56.52 8/7
reactiontime 0.204 interval 4.16 428 8.88 4.76 4.96 5.08 548 5.80 6.68 16.36
velocity 6.99 8.41 8.18 7.88 7.35 7.06 6.89 6.39 6.03 5.99 7.08 6.42
H1lead leg R strides 22 15 15 16 16 16 16 17 18 205 1715
9.00
Velocity (m/s) «8— Femke Bol
8.50 8- Anna Ryzhykova
8.00 =@ \/iktoriya Tkachuk
Amalie luel
7.50
=@ |eah Nugent
7.00
=@ |e3 Sprunger
6.50 =@ Sage Watson
6.00
5.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps://www youtube com/watch?v=R3BXj5glouA
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles Date 2021.06.27 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999)  time 6.11 1014 1436 1860 23.04 2759 3224 3691 4164 4646 51.90 6/1
reactiontime 0.194 interval 4.03 422 424 444 4.55 4.65 467 473 4.82 544 WR 1249 1364 1422
velocity 7.36 8.68 8.29 8.25 7.88 7.69 7.53 7.49 7.40 7.26 7.35 7.7 8.41 7.70 7.38
H1lead leg R strides 22 14 14 14 14 15 15 15 15 15 182 1712
Muhammad, Dalilah (USA) (1990) time 6.08 10.03  14.21 1852 2295 2748 3204 3670 4158 46.53 52.42 712
reactiontime 0.167 interval 3.95 4.18 4.31 443 453 4.56 4.66 4.88 4.95 5.89 1244 1352 1449
velocity 740 8.86 8.37 8.12 7.90 7.73 7.68 7.51 717 7.07 6.79 7.63 844 777 7.25
H1lead leg R strides 22 15 15 15 15 15 15 15 16 16 19 178
Cockrell, Anna (USA) (1997) time 632 1046 1469 1910 2356 2814 3281 3760 4251 4761 53.70 9/3
reactiontime 0.201 interval 4.14 4.23 4.41 4.46 458 4.67 4.79 491 5.10 6.09 PB 1278 1371 14.80
velocity 712 845 827 7.94 7.85 764 749 7.31 713 6.86 6.57 745 8.22 7.66 7.09
H1lead leg L strides 15 15 15 15 15 15 15 16 16 137
Little, Shamier (USA) (1995) time 620 1022 1438 1859 2296 2752 3227 3699 4250 47.69 53.85 5/4
reactiontime 0213 interval 4.02 4.16 421 437 4.56 475 472 5.51 5.19 6.16 1239 1368 1542
velocity 7.26 8.71 8.41 8.31 8.01 7.68 7.37 7.42 6.35 6.74 6.49 7.43 8.47 7.68 6.81
H1lead leg R strides 15 15 15 15 16 16 15 18 17 142
Hailey, Nnenya (USA) (1994) time 6.24 1024 1444 1882 2329 2789 3263 3750 4261 54.79 8/5
reactiontime 0251 interval 4.00 420 4.38 447 4.60 474 4.87 511 DQ 1258 1381
velocity 721 8.75 8.33 7.99 7.83 7.61 7.38 7.19 6.85 7.30 8.35 7.60
H1lead leg L strides 16 16 16 16 17 17 17 17 132
Tate, Cassandra (USA) (1990) time 630 1038 1463 19.05 2369 2839 3340 4411 56.51 4/8-5
reactiontime 0.194 interval 4.08 4.25 4.42 4.64 4.70 5.01 10.71 1275 14.35
velocity 7.14 8.58 824 7.92 7.54 745 6.99 6.54 7.08 824 7.32
H1lead leg R strides 14 14 14 15 16 73
Bookman, Deonca (USA) (1995) time 654 1064 1484 1918 2379 2849 3346 4417 56.90 2/ 76
reactiontime 0.349 interval 4.10 4.20 434 4.61 4.70 4.97 10.71 1264 1428
velocity 6.88 8.54 8.33 8.06 7.59 7.45 7.04 6.54 7.03 8.31 7.35
H1lead leg R strides 16 16 16 17 18 83
Spencer, Ashley (USA) (1993) time 6.37 10.61 14.88 1938 2425 2899 33.93 44.71 60.19 3/87
reactiontime 0.222 interval 424 4.27 4.50 4.87 4.74 4.94 10.78 13.01 1455
velocity 7.06 825 8.20 7.78 7.19 7.38 7.09 6.49 6.65 8.07 722
H1lead leg L strides 15 15 15 15 15 75
9.00
Velocity (m/s) =8 Sydney McLaughlin
=8 Dalilah Muhammad
8.50
=@~ Anna Cockrell
Shamier Llttle
8.00
=8 Nnenya Hailey
«8-— Cassandra Tate
7.50
o~ * =@ Deonca Bookman
& =B Ash|ey Spencer
7.00
L]
6.50 s
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
1st-4th Place
Source: Athlete Tracking (2021.06.28). Women's 400mH - Unofficial Split Times.
Retrieved from hitps:/twitter.com/athletetracking/status/14007365383642603572s=21
5th-8th Place
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From:
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Source: hitps://www.youtube.com/watch?v=YiZ62VM5bgA

Henson (2021) Athlete First: 2021 Year End Hurdle Report

2021.07.03


Todd Henson
105


Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)
Date 2021.06.26

Women's 400m Hurdles

Semi-Final 2

106

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Little, Shamier (USA) (1995) time 637 1054 1486 1925 2375 2843 3323 3810 4301 4801 53.71 5/1
reactiontime 0222 interval 417 432 4.39 4.50 4.68 4.80 4.87 4.91 5.00 5.70 1288 1398 1478
velocity 7.06 8.39 8.10 797 7.78 748 729 719 713 7.00 7.02 7.45 8.15 751 7.10
H1lead leg R strides 15 15 15 15 16 16 16 16 16 19 159
Muhammad, Dalilah (USA) (1990) time 6.07 10.11 1443 1895 2359 2833 3310 37.94 4295 48.01 53.86 6/2
reactiontime 0.174 interval 4.04 432 452 464 4.74 4.77 4.84 5.01 5.06 5.85 1288 1415 14.91
velocity 741 8.66 8.10 7.74 7.54 7.38 7.34 723 6.99 6.92 6.84 743 8.15 742 7.04
H1lead leg R strides 22 15 15 15 15 15 15 15 16 16 18.7 177.7
Cockrell, Anna (USA) (1997) time 630 1051 1491 1945 2415 2906 3396 3897 4394 4901 55.10 8/3
reactiontime 0.177 interval 4.21 4.40 454 4.70 491 4.90 5.01 497 5.07 6.09 1315 1451 15.05
velocity 7.14 8.31 7.95 7.71 745 713 7.14 6.99 7.04 6.90 6.57 7.26 7.98 724 6.98
H1lead leg L strides 15 15 15 15 16 15 16 16 16 139
Spencer, Ashley (USA) (1993) time 640 1067 1511 1972 2442 2918 3403 3887 4384 49.01 55.25 714
reactiontime 0.208 interval 427 444 461 4.70 4.76 4.85 484 497 5.17 6.24 1332 1431 1498
velocity 7.03 8.20 7.88 7.59 7.45 7.35 722 7.23 7.04 6.77 6.41 724 7.88 7.34 7.01
H1lead leg L strides 22 15 15 15 15 15 15 15 15 142
Meisberger, Shannon (USA) (1999) time 6.44 10.67 15.08 19.68 2446 2936 34.50 4521 57.22 9/5
reactiontime  0.260 interval 423 441 4.60 4.78 4.90 514 10.71 1324  14.82
velocity 6.99 827 7.94 7.61 7.32 7.14 6.81 6.54 6.99 793 7.09
H1lead leg L strides 15 15 15 16 16 17 17 111
Russell, Masai (USA) (2000) time 644 1077 1515 1989 2489 30.03 4044 4581 58.00 3/6
reactiontime 0.332 interval 4.33 4.38 4.74 5.00 5.14 10.41 5.37 13.45
velocity 6.99 8.08 7.99 7.38 7.00 6.81 6.72 6.52 6.90 7.81
H1lead leg R strides 16 16 16 16 17 81
Humphrey, Brittley (USA) (1998) time 644 1067 1515 19.89 2479 2993 4067 46.38 58.95 217
reactiontime 0.190 interval 423 448 4.74 4.90 514 10.74 571 13.45
velocity 6.99 8.27 7.81 7.38 714 6.81 6.52 6.13 6.79 781
H1lead leg L strides 15 15 15 15 17 7
Barber, Kaila (USA) (1993) time 6.30 1054  15.01 19.58 2445 2963 3493 4054 46.35 60.14 4/8
reactiontime 0.174 interval 424 4.47 4.57 4.87 5.18 5.30 5.61 5.81 1328 15.35
velocity 7.14 825 7.83 7.66 7.19 6.76 6.60 6.24 6.02 6.65 791 6.84
H1lead leg R strides 16 16 16 16 17 18 99
9.00
Velocity (m/s) =8 Shamier Llttle
=8 Dalilah Muhammad
8.50
Anna Cockrell
Ashley Spencer
8.00
«8-—Shannon Meisberger
8- Masai Russell
7.50
=@ Brittley Humphrey
—8— [aila Barber
7.00
6.50
6.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00 - 1
12.00 - - -
10.00 1 1 1
8.00 H H H
6.00 H H H i
4.00 - - - - -
2.00 - - - - -
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=SMwV6be7I9A
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles

McLaughlin, Sydney (USA) (1999)
reactiontime  0.227

H1lead leg R

Hailey, Nnenya (USA) (1994)
reactiontime  0.266

Hileadleg L

Tate, Cassandra (USA) (1990)
reactiontime  0.211

H1lead leg R

Bookman, Deonca (USA) (1995)
reactiontime  0.338

H1lead leg R

Seymour, Kiah (USA) (1994)
reactiontime  0.204

Hileadleg R

Hoffman, Lauren (USA) (1999)
reactiontime 0.224

H1lead leg L

Lindley, Ashton (USA) (2002)
reactiontime  0.288

H1lead leg L

Young, Milan (USA) (1999)
reactiontime  0.187

Hileadleg R

9.00

Velocity (m/s)

8.50

8.00

7.50

7.00

6.50

6.00
H1 H2

Time Intervals (s)

16.00

Date 2021.06.26

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.14

7.33
22

6.27

7.18

6.27

7.18
22

6.54

6.88

6.50

6.92
24

6.96

6.54

6.88

6.40

7.03
22

H4

H2
10.21
4.07
8.60

14

10.27

4.00

8.75
16

10.37

410

854
14

10.71

417

8.39
17

10.67

417

8.39
16

10.57

4.10

8.54
15

11.04

4.50

7.78
16

10.57

417

8.39
15

H3
14.34
413
847

14

14.44

417

8.39
16

1458

421

831
14

14.95

4.38

7.99
15

H5

H4
18.58
4.24
8.25

14

18.72

4.28

8.18
15

18.92

4.34

8.06
14

19.35

4.37

8.01
16

19.38

4.40

7.95
16

20.32
4.67
749

16

19.45

4.50

7.78
15

H6

H5
22.99
441
7.94
14

23.09
4.37
8.01

16

23.92
4.57

16
23.99
4.61
7.59
16
25.15

7.25
16

2419
7.38
15

H6
27.59
4.60
7.61
15

27.69
4.60
761

17

28.89
7.14
30.26

511
6.85

29.06
4.87
719

H7

H7
32.33
4.74
7.38
15

3243
4.74
7.38

17

33.21
4.99
7.01

16

33.66
4.77

34.26

6.73
16

H8

H8
37.07
4.74
7.38
15

37.23
4.80
7.29

17

3824
5.03
6.96

15

38.54
4.88
ileiliza

17

38.57
4.94
7.09

17

39.33
5.33
6.57

18

40.83
10.57
6.62
39.60

6.55
16

Hurdle Phases

H9
42,07
5.00
7.00
16

42.41
5.18
6.76

18

43.47
523
6.69

16

H9

H10
47.04
4.97

15

H10

Run-In  400m

5.99
6.68
18.2

6.49
6.16
225

6.33
6.32

53.03

754
1722

54.24
PB
7.37
1725
55.24

7.24
157

55.66
PB
719
155
55.84

7.16
157

57.59
6.95
116

58.04

6.89
81

59.39

6.74
131

Rundn

Semi-Final 1

Lane/Place H1-H4

5/1

8/2

6/3

9/4

715

217

4/8

400m

1244
8.44

1245
843

12.65
8.30

12.98
8.09

12.85
8.17

12.91
8.13

13.78
762

13.05
8.05

H4-H7 H7-H10
1375 1471
764 714
1371 1532
766 685
1429 1570
735 669
14.14
7.43
14.28
735
14.62
7.18
14.81
7.09

=@ Sydney McLaughlin

=8 Nnenya Hailey

- Cassandra Tate

Deonca Bookman

=8 Kiah Sey mour

=@ | auren Hoffman

=@ Ashton Lindley

8- \lilan Young

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 30fps

Timing From: First Movement

Source: hitps:/www youtube com/watch?v=ZMxyKQ1hq18

www athletefirst.org
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Biomechanical Analysis

2020 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990)
reactiontime  0.184

H1lead leg R

Tate, Cassandra (USA) (1990)

reactiontime  0.230
H1lead leg R
Cockrell, Anna (USA) (1997)
reactiontime  0.196
H1lead leg L
Little, Shamier (USA) (1995)
reactiontime  0.301

Hileadleg R

Spencer, Ashley (USA) (1993)
reactiontime  0.182

H1lead leg L

McLaughlin, Sydney (USA) (1999)
reactiontime  0.255

H1lead leg R

Hailey, Nnenya (USA) (1994)
reactiontime  0.291

H1lead leg L

Velocity (m/s)

8.00

7.50

7.00

6.50

6.00

H1

H2

Time Intervals (s)

16.00

Date 2021.06.25

H1 H2
time 6.03  10.06
interval 4.03
velocity 7.46 8.68
strides 22 15

Date 2021.06.25

H1 H2
time 6.36 10.43
interval 4.07
velocity 7.08 8.60
strides 14
time 640 10.70
interval 4.30
velocity 7.03 8.14
strides 22 15

Date 2021.06.25

H1 H2
time 6.53  10.80
interval 427
velocity 6.89 8.20
strides 23 15
time 636  10.70
interval 4.34
velocity 7.08 8.06
strides 22 15

Date 2021.06.25

H1 H2
time 633 1046
interval 4.13
velocity 7.1 847
strides 22 14
time 6.33 1040
interval 4.07
velocity 71 8.60
strides 16

H3 H4

H3
14.40
434
8.06

15

H3
14.80
4.37
8.01

14

15.20

4.50

7.78
15

H3
15.16
4.36
8.03

15

15.16

4.46

7.85
15

H3
14.67
421
8.31

14

14.60

4.20

8.33
16

H5

H4
18.80
4.40
7.95

15

H4
19.36
4.56
7.68

15

19.73

4.53

7.73
15

H4
19.66

7.78
15

19.63
447

15

19.10

4.50

7.78
17

H6

H5
23.40
4.60
761
15

H5
23.77
4.67
749
15

23.76
4.66
7.51

17

Hé
28.13
4.73
740
15

Hé
28.70
4.70
745
15

29.46
4.96
7.06

15

Hé
29.06
4.76

16

29.03
4.77

15

H6
28.50
4.73
7.40
15

28.47
4.71
743

17

H7

H7
33.10
4.97
7.04

15

H7
33.60
4.90
7.14
15

34.70
524

16

H7
33.26
4.76
7.35
15

33.23
4.76
7.35

17

H8

H8
38.30
520
6.73
15

H8
38.90
5.30
6.60
16

39.73
5.03
6.96

15

H8
38.76
4.83
7.25
16

38.93
5.00
7.00

15

H8
38.07
4.81
7.28
d5]

38.17
4.94
7.09

17

Hurdle Phases

H9
43.60
5.30
6.60
16

H9
44.26
5.36
6.53
16

44.90
517
6.77

16

H9
42.93

7.20
15)

43.37
5.20
6.73

18

H9

H10
49.03
543
6.45
16

H10
49.75
5.49

16
50.26
5.36

6.53
16

48.63

18

H10

Run-In  400m
55.51
6.48
6.17 721
19 178
Run-In  400m
56.11
6.36
6.29 713
192 1552
56.83
6.57
6.09 7.04
20 180
Run-In  400m
55.22
6.12
6.54 724
19 183
55.92
6.32
6.33 7.15
18 175
Run-In  400m
54.07
6.07
6.59 7.40
182 1742
55.05
6.42
6.23 727
22 1752

Rundn
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Heat 4
Lane/Place H1-H4 H4-H7 H7-H10
3/1
1277 1430 1593
8.22 7.34 6.59
Heat 3
Lane/Place H1-H4 H4-H7 H7-H10
2/1
13.00 1424 16.15
8.08 7.37 6.50
712
1333 1497 1556
7.88 7.01 6.75
Heat 2
Lane/Place H1-H4 H4-H7 H7-H10
7/1
1313 1427 1517
8.00 7.36 6.92
8/2
1327 1430 1567
791 7.34 6.70
Heat 1
Lane/Place H1-H4 H4-H7 H7-H10
5/1
1277 1416 1474
8.22 742 712
8/2
1277 1413 1540
8.22 743 6.82

=B Dalilah Muhammad
=8 Cassandra Tate
- Anna Cockrell
Shamier Little
«@-— Ash|ey Spencer
=@-=Sydney McLaughlin

=8 \nenya Hailey

400m

14.00

12.00
10.00

8.00

6.00
4.00
2.00

0.00
Start-H1

H1-H4

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=0hAEK8AeHsk&t=05s

www athletefirst.org
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Biomechanical Analysis

2021 NCAA Championships (Eugene, OR) (TV Analysis)

100m Hurdles

Cockrell, Anna (USA) (1997)
reactiontime  0.166

H1lead leg L

Meisberger, Shannon (USA) (1999)
reactiontime  0.275

H1lead leg R

Knight, Andrenette (JAM) (1996)
reactiontime 0.178

H1lead leg R
Russell, Masai (USA) (2000)
reactiontime  0.335
H1lead leg R
Young, Milan (USA) (1999)
reactiontime  0.218
H1lead leg R
Ross, Faith (USA) (1998)
reactiontime  0.227
H1lead leg L

Lindley, Ashton (USA) (2002)
reactiontime  0.213

H1lead leg L

Cho, Stephanie (CAN) (1997)
reactiontime  0.298

H1lead leg R

Humphrey, Brittley (USA) (1998)
reactiontime 0.177

H1lead leg L

8.50

Velocity (m/s)

8.00

7.50

7.00

6.50

6.00

5.50

H1 H2

Time Intervals (s)

Date: 2021.06.12

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.27

718
22

6.60

6.82
23

6.40

7.03
23

6.37

7.06
24

6.47

6.96
23

7.06
24

6.57

6.85
23

6.67

6.75

6.47

6.96
23

H4

H2
10.53
4.26
8.22

15

10.97

4.37

8.01
15

10.60

413

847
15

H3
14.87
4.34
8.06

15

15.17

420

8.33
15

14.83
843
8.30

15.00
8.63
8.11

15.13
8.66
8.08

14.90
853
8.21

15.40
8.83
7.93

15.63
8.96
7.81

14.87

4.27

8.20
15

H5

H4
19.40
4.53
7.73
15

19.43

4.56

7.68
15

H6

H5
2413
4.73
7.40
15

24.17
4.57
7.66

16

Hé H7
2893 33.80
4.80 4.87
729 7.19
15 15

33.87
9.70
7.22
33.73
9.76
717
2923 3433
5.03 5.10
6.96 6.86
16 16

H7 H8

H8
38.67
4.87
719
15

38.83
4.96
7.06

38.70
4.97
7.04

39.30

7.05

38.90
14.40
7.29

39.23
15.26
6.88

39.97
15.24
6.89

40.73
15.56
6.75

39.63
5.30
6.60

16

Hurdle Phases

H9
43.67
5.00
7.00
16

44.03
5.20
6.73

17

H9

H10 Run-In
48.67
5.00 6.01
7.00 6.66
16 19.7
49.40
5.37 6.30
6.52 6.35
17 205
49.47
5.50 6.34
6.36 6.31
17 20.2
49.87
5.40 6.31
6.48 6.34
17 21
49.13
5.30 7.10
6.60 5.63
16 215
49.97
5.40 6.52
6.48 6.13
17 212
50.50
537 6.24
6.52 6.41
17

H10

400m

54.68
PB
7.32

178.7

55.70
PB
7.18
138.5

55.81

Run-n
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FINAL
Lane/Place H1-H4 H4-H7 H7-H10

6/1

8/2

4/3

5/4

9/5

217

1/8

719

400m

13.13
8.00

14.40
729

14.87
7.06

13.00
8.08

14.27
7.36

15.53
6.76

12.83
8.18

14.50
7.24

156.74
6.67

13.26
7.92

13.26
7.92

12.86
8.16

13.40
7.84

13.63
7.70

12.96
8.10

14.90
7.05

=8— Anna Cockrell

=@ Shannon Meisberger
Andrenette Knight
Masai Russell

=8 Milan Young

= F3i th ROSS

=@ Ashton Lindley

=@ Stephanie Cho

e Brittley Humphrey

16.00

14.00
12.00

10.00

8.00

6.00
4.00
2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 24fps

Timing From: First Movement

Source: hitps://www youtube com/watch?v=0tmRZ3Vlomg

www athletefirst.org
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Biomechanical Analysis

2021 Golden Gala Pietro Mennea (Florence, ITA) (TV Analysis)
Date 2021.06.10

Women's 400m Hurdles

Bol, Femke (NED) (2000)
reactiontime  0.209

H1lead leg L
Ryzhykova, Anna (UKR) (1989)
reactiontime  0.182
R
H1lead leg

Turner, Jessica (GBR) (1995)
reactiontime  0.199

H1lead leg L

Nel, Wenda (RSA) (1988)
reactiontime  0.182

H1lead leg L

Petersen, Sara Slott (DEN) (1987)
reactiontime  0.144

Hileadleg R

Olivieri, Linda (ITA) (1998)
reactiontime 0.134

H1lead leg R

Folorunso, Ayomide (ITA) (1996)
reactiontime  0.193

H1lead leg L

Belle, Tia-Adana (BAR) (1996)
reactiontime  0.172

Hileadleg R

9.00

Velocity (m/s)
8.50
8.00
7.50

7.00

6.50

5.50

H1 H2

Time Intervals (s)

16.00

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

time
interval
velocity
strides

H3

H1
6.32

712
22

6.44

6.99
22

6.48

6.94
24

6.36

7.08
23

6.44

6.99
22

6.94
23

6.36

7.08
23

6.72

6.70
24

H4

H2
10.44
4.12
8.50

15

10.56

4.12

8.50
14

10.64

H3
14.60
4.16
841

15

14.62

4.06

8.62
14

14.88

H5

H4
18.80
4.20
8.33

18.80

4.18

8.37
14

19.16

19.80

7.78
15

19.32
7.95
20.68

948
7.38

H6

H5
23.08
4.28
8.18
15

H6
27.62
4.54
7.7
15

27.88
4.68

748
15

29.32

717
16

H7

H7
3228
4.66
7.51
15

32.64
4.76
7.35

15

33.04
4.74

34.20
4.88
717

16

33.64
9.76
Il

35.56
14.88

H8

H8
37.12
4.84
723

15

37.56
4.92
741

15

38.12
5.08
6.89

17

Hurdle Phases

H9

H10
47.40
5.24
6.68
16

48.04
5.40
6.48

16

48.60

49.52
524

17

50.24

6.03
18

52.08

6.25
17

H10

Run-In  400m Lane/Place H1-H4

6.04
6.62
19.5

6.15
6.50
19.7

6.19
6.46
20.2

6.12

215

6.25

20.7

6.11

20.2

6.68

6.28
6.37

14.00

12.00

10.00

8.00

6.00
4.00
2.00

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement

Source: hitps:/www youtube com/watch?v=YVuMDueaxHo

www athletefirst.org
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H7-H10

53.44
NR PB
749
162.5

54.79

7.30
187.2

55.20

725
1925

55.21

7.25
137.7

55.63

719
184.2

56.92

7.03
120

58.36

6.85

Rundn

FINAL
4/1
1248
8.41
5/2
12.36
8.50
6/3
12.68
8.28
8/4
13.32
7.88
2/5
12.88
8.15
716
13.32
7.88
3/7
12.96
8.10
1/8
13.96
752

400m

110

H4-H7 H7-H10
1348 1512
7.79 6.94
13.84 1540
7.59 6.82
1388 1556
7.56 6.75
1408 1532
7.46 6.85
13.76 1588
763 6.61
1440 1532
729 6.85
1432 16.60
7.33 6.33
1488  16.52
7.06 6.36

=@ Femke Bol

=8 Anna Ryzhykova

=8 Jessica Turner

Wenda Nel

—8-Sara Slott Petersen

=@ |inda Olivieri

=@ Ayomide Folorunso

—8— Tia-Adana Belle

H10-Finish

2021.06.11


Todd Henson
110


Biomechanical Analysis

2021 Music City Track Carnival (Nashville, TN) (TV Analysis)

M

Women's 400m Hurdles Date 2021.06.06 FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.34 1064 1488 1907 2345 2792 3253 37.34 4244 4748 52.83 5/1
reaction time interval 4.30 4.24 4.19 4.38 4.47 4.61 4.81 5.10 5.04 5.35 1273 1346 1495
velocity 710 814 825 835 799 78 759 728 68 694 748 757 825 780  7.02
H1lead leg R strides 22 15 14 14 14 14 15 16 16 185 158.5
2019 IAAF World Championships (Doha, QAT)
Date 2021.06.06 FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.27 1027 1438 1865 2298 2742 3196 3673 4157 4658 52.23 4/2
reactiontime 0.161 interval 4.00 411 4.27 4.33 4.44 4.54 477 4.84 5.01 5.65 PB 1238 1331  14.62
velocity 718 875 852 820 808 78 771 734 723 699 708 766 848 789 718
H1lead leg R strides 23 15 15 15 15 15 15 16 16 16 19.2 180.2
2018 South Eastern Conference Championships (Knoxville, TN) (TV Analysis)
Date 2018.05.13 FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.23 1040 1466 1893 2333 27.83 3243 3713 4216 4720 52.75 5/1
reaction time interval 417 4.26 4.27 4.40 4.50 4.60 4.70 5.03 5.04 555 WJRPB 1270 1350 14.77
velocity =~ 722 839 822 820 795 778 761 745 69 694 721 758 827 778 711
H1lead leg R strides 15 15 15 15 15 15 15 16 16 185 155.5
2019 Weltklasse (Ziirich, SUI) (TV Analysis)
Date 2018.05.13 FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.32 10.44 19.02 2356 2816 3276 3740 4232 4724 52.85 3/1
reactiontime 0.147 interval 4.12 8.58 4.54 4.60 4.60 4.64 4.92 4.92 5.61 1270 13.74 1448
velocity 712 850 816 771 761 761 754 7M1 741 743 757 827 764 725
H1lead leg R strides 23 15 15 15 15 15 16 16 19 149
9.00
Velocity (m/s) )
7021 Nashville
8.50
=@-—72019 Doha
8.00 2018 Knoxville
7.50 - 2019 Ziirich
7.00 SN L
6.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-dn 400m
Time Intervals (s) Hurdle Phases
14.00 |
12.00 H H -
10.00 H H -
8.00 H H B
6.00 H H H B
4.00 H = H x H
2.00 H = H x H
0.00 I
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Source: hitps://www youtube com/watch?v=Xti0evMiwUo

www athletefirst.org

2021 ATL Music City Track Carnival
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @30fps
Timing From: First Movement

Henson (2021) Athlete First: 2021 Year End Hurdle Report

2019 IAAF World Championships (Doha, QAT)
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement

Source: hitps://www.youtube com/watch?v=ZAz0GS_4QTY
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