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2016 Season Hurdles Report

Men’s 110m Hurdles

Top 10 Times

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

Athletissima (Lausanne, SUI) (TV Analysis) — Final

Olympic Games (Rio de Janeiro, BRA) (TV Analysis) — Final

London Anniversary Games (London, GBR) (TV Analysis) — Final

Spanish National Championships (Gijon, ESP) — Final

Herculis Meeting International d’Athletisme (Monaco, MON) (TV Analysis) — Final
USA Olympic Trials (Eugene, OR) (TV Analysis) — Final

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

Racers Grand Prix (Kingston, JAM) (TV Analysis) — Final

Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis) — Final

Prefontaine Classic (Eugene, OR) (TV Analysis) — Final

Meeting International Mohammed VI D’Athletisme (Rabat, MAR) (TV Analysis) — Final
Shanghai Golden Grand Prix (Shanghai, CHN) (TV Analysis) — Final

Doha Diamond League (Doha, QAT) (TV Analysis) — Final

Women’s 100m Hurdles

Top 10 Times

AG Memorial van Damme (Brussels, BEL) (TV Analysis) — Final
Weltklasse (Zurich, SUI) (TV Analysis) — Final

Meeting Paris (Saint-Denis, FRA) (TV Analysis) — Final

Athletissima (Lausanne, SUI) (TV Analysis) — Final

Olympic Games (Rio de Janeiro, BRA) (TV Analysis) — Final

London Anniversary Games (London, GBR) (TV Analysis) — Final
London Anniversary Games (London, GBR) (TV Analysis) — Heat 1 & 2
USA Olympic Trials (Eugene, OR) (TV Analysis) — Final

European Championships (Amsterdam, NED) (TV Analysis) — Final
Bauhaus Athletics (Stockholm, SWE) (TV Analysis) — Final

Bislett Games (Oslo, NOR) (TV Analysis) — Final

Birmingham Diamond League (Birmingham, GBR) (TV Analysis) — Final
Prefontaine Classic (Eugene, OR) (TV Analysis) — Final

NEw
NEw
NEwW

NEw

NEwW

NEwW



2016 Season Hurdles Report

Men’s 400m Hurdles

Top 10 Times 34
Weltklasse (Zurich, SUI) (TV Analysis) — Final 35
Meeting Paris (Saint-Denis, FRA) (TV Analysis) — Final 36
Athletissima (Lausanne, SUI) (TV Analysis) — Final 37
London Anniversary Games (London, GBR) (TV Analysis) — Final 38
USA Olympic Trials (Eugene, OR) (TV Analysis) — Final 39
European Championships (Amsterdam, NED) (TV Analysis) — Final 40
Bauhaus Athletics (Stockholm, SWE) (TV Analysis) — Final 41
Racers Grand Prix (Kingston, JAM) (TV Analysis) — Final 41
Bislett Games (Oslo, NOR) (TV Analysis) — Final NEw 42
Prefontaine Classic (Eugene, OR) (TV Analysis) — Final 43
Shanghai Golden Grand Prix (Shanghai, CHN) (TV Analysis) — Final 44

Women’s 400m Hurdles

Top 10 Times 46
AG Memorial van Damme (Brussels, BEL) (TV Analysis) — Final NEw 47
Weltklasse (Zirich, SUI) (TV Analysis) — Final NEw 48
Athletissima (Lausanne, SUI) (TV Analysis) — Final 49
Olympic Games (Rio de Janeiro, BRA) (TV Analysis) — Final New 50
London Anniversary Games (London, GBR) (TV Analysis) — Final NeEw 51
Herculis Meeting International d’Athletisme (Monaco, MON) (TV Analysis) — Final 52
USA Olympic Trials (Eugene, OR) (TV Analysis) — Final 53
Birmingham Diamond League (Birmingham, GBR) (TV Analysis) — Final 54
Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis) — Final 55
Meeting International Mohammed VI D’Athletisme (Rabat, MAR) (TV Analysis) — Final 56
Doha Diamond League (Doha, QAT) (TV Analysis) — Final New 57
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

2016 Top 10 Times - Men's 110m Hurdles

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Shanghai Golden Grand Prix (Shanghai, CHN) (TV Analysis)

date 14-May time 242 348 4.48 548 6.50

reactiontime 0.133 interval 1.06 1.00 1.00 1.02

wind 1.2m/s velocity 5.67 8.62 9.14 9.14 8.96

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Jamiacan National Championships (Kingston, JAM) (TV Analysis)

date  2-Jul time 243 3.50 4.51 5.51 6.49

reaction time interval 1.07 1.01 1.00 0.98

wind 0.4 m/s velocity 5.65 8.54 9.05 9.14 9.33

Allen, Devon (USA) (1994) H1 H2 H3 Ha4 H5
FINAL - 2016 USA Olympic Trials (Eugene, OR) (TV Analysis)

date 9-Jul time 2.53 3.55 4.57 5.55 6.54

reaction time interval 1.02 1.02 0.98 0.99

wind 1.0m/s velocity 5.42 8.96 8.96 9.33 9.23

Ortega, Orlando (ESP) (1991) H1 H2 H3 H4 H5
FINAL - 2016 Herculis Meeting International d'Athletisme (Monaco, MON)

date 15-Jul time 248 3.52 4.54 5.54 6.54

reactiontime 0.136 interval 7steps  1.04 1.02 1.00 1.00
wind 0.0m/s velocity 5.53 8.79 8.96 9.14 9.14

Allen, Devon (USA) (1994) H1 H2 H3 H4 H5
FINAL - 2016 USA Olympic Trials (Eugene, OR) (TV Analysis)
date  9-Jul time 2.53 3.55 4.57 BI55) 6.54
reaction time interval 1.02 1.02 0.98 0.99
wind 1.0m/s velocity 5.42 8.96 8.96 9.33 9.23
McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Doha Diamond League (Doha, QAT) (TV Analysis)
date 6-May time 2.50 3.54 454 5.54 6.52
reactiontime 0.131 interval 1.04 1.00 1.00 0.98
wind 1.4 m/s velocity 5.49 8.79 9.14 9.14 9.33
McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA) (TV Analysis)
date 16-Aug time 244 3.50 4.52 5.54 6.54
reactiontime 0.142 interval 1.06 1.02 1.02 1.00
wind 0.2m/s velocity 5.62 8.62 8.96 8.96 9.14
McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Prefontaine Classic (Eugene, OR) (TV Analysis)
date 28-May time 244 3.50 4.52 5.54 6.56
reaction time interval 1.06 1.02 1.02 1.02

wind 0.7m/s velocity 5.62 8.62 8.96 8.96 8.96

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5
FINAL - 2016 Drake Relays (Des Moines, IA)
date 30-Apr time
reaction time interval
wind - 0.1 m/s velocity

No Information Available

Ortega, Orlando (ESP) (1991) H1 H2 H3 H4 H5
FINAL - 2016 Memorial van Damme (Brussels, BEL) (TV Analysis)
date 9-Sep time 2.50 3.54 4.57 5.57 6.57

reactiontime 0.145 interval 7steps  1.04 1.03 1.00 1.00
wind 0.2m/s velocity 5.49 8.79 8.87 9.14 9.14

Oliver, David (USA) (1982) H1 H2 H3 H4 H5
FINAL - 2016 Racers Grand Prix (Kingston, JAM) (TV Analysis)

date 11-Jun time 243 3.46 4.46 546 6.46

reaction time interval 7steps  1.03 1.00 1.00 1.00

wind 0.2m/s velocity 5.65 8.87 9.14 9.14 9.14

Ortega, Orlando (ESP) (1991) H1 H2 H3 H4 H5
FINAL - 2016 Spanish National Championships (Gijén, ESP) (TV Analysis)

date 24-Jul time 2.50 3.56 4.57 5.56 6.54

reaction time interval 7 steps  1.06 1.01 0.99 0.98

wind 1.0m/s velocity 549 8.62 9.05 9.23 9.33

www.athletefirst.org Henson (2021) Athlete First: 2016 Year End Hurdle Report
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Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report
12.98 5/1
1.40 3.06 3.06 3.04
10.01 847 8.96 8.96 9.02

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
13.01 4/1
148 3.08 2.98 3.04
9.47 8.46 8.90 9.20 9.02

Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

13.03 3/1
1.46 PB 3.02 297 3.05
9.60 844 9.08 9.23 8.99

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

13.04 3/1
144 NR 3.06 3.02 3.04
9.74 844 8.96 9.08 9.02

Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

13.03 3/1
1.46 PB 3.02 297 3.05
9.60 844 9.08 9.23 8.99

Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
13.05 4/1
143 3.04 2.96 3.12
9.80 843 9.02 9.26 8.79

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
13.05 5/1
143 3.10 3.02 3.06
9.80 843 8.85 9.08 8.96

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report
13.06 4/1
144 3.10 3.02 3.06
9.74 8.42 8.85 9.08 8.96

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

13.08 /1

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
13.08 5/1
144 3.07 3.00 3.07
9.74 8.41 8.93 9.14 8.93

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
13.09 4/1
1.53 3.03 3.00 3.10
9.16 8.40 9.05 9.14 8.85

Run-In  110m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report
13.09 4/1
1.49 3.06 3.00 3.04
9.41 8.40 8.96 9.14 9.02

2021.02.04


Todd Henson
5


Biomechanical Analysis

2016 Memorial van Damme (Brussels, BEL) (TV Analysis)

110m Hurdles

Ortega, Orlando (ESP) (1991)
reactiontime  0.145

Date: 2016.09.09

time
interval
velocity

Martinot-Lagarde, Pascal (FRA) (1991time

reactiontime  0.160

Belocian, Wilhem (FRA) (1995)
reactiontime 0.153

Bascou, Dimitri (FRA) (1987)
reactiontime  0.160

Omoregie, David (GBR) (1995)
reactiontime 0.153

Trajkovic, Milan (CYP) (1992)
reactiontime  0.143

Baji, Balazs (HUN) (1989)
reactiontime  0.183

Eaton, Jarret (USA) (1989)
reactiontime  0.181

Manga, Aurel (FRA) (1992)
reactiontime 0.173

10.00
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9.00
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6.50
6.00
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5.00

H1 H2

Time Intervals (s)
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time
interval
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time
interval
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time
interval
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time
interval
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time
interval
velocity

time
interval
velocity

time
interval
velocity

H3

H1
2.50
7 steps
549

248
7 steps
5.53

2.50
549
2.50
7 steps
549
2,53
542
2.50
7 steps
549
2.53
7 steps
542
2.50
7 steps
5.49
2.50

7 steps
549

H4

H2
354
1.04
8.79

3.50
1.02
8.96

3.53
1.03
8.87
3.57
1.07
8.54
357
8.79
3.53
1.03
8.87
3.60
8.54
357
1.07
8.54
3.57

1.07
8.54

Wind: 0.2m/s
H3 H4
4.57 5.57
1.03 1.00
8.87 9.14
4.50 5.50
1.00 1.00
9.14 9.14
457 5.57
1.04 1.00
8.79 9.14
4.57 5.57
1.00 1.00
9.14 9.14
4.60 5.62
1.03 1.02
8.87 8.96
457 5.57
1.04 1.00
8.79 9.14
4.64 5.67
1.04 1.03
8.79 8.87
4.60 5.60
1.03 1.00
8.87 9.14
4.60 5.62
1.03 1.02
8.87 8.96

H5

H6

Hurdle Phases

H5
6.57
1.00
9.14

6.50
1.00
9.14

6.57
1.00
9.14

6.57
1.00
9.14

6.64
1.02
8.96

6.59
1.02
6.70
8.87
6.62
1.02
8.96
6.64

1.02
8.96

Hé
7.57
1.00
9.14

7.50
1.00
9.14
7.60
1.03
8.87
7.60
1.03
8.87
7.67
1.03
8.87
761
1.02
7.70
9.14
7.66
8.79
7.69

1.05
8.70

H7

H7
8.57
1.00
9.14

8.50
1.00
9.14

8.62
1.02
8.96
8.64
1.04
8.79
8.72
1.05
8.70
8.66
1.05
8.70
8.74
8.79
8.72
8.62
8.75

1.06
8.62

H8

H8
9.59
1.02
8.96

9.54
1.04
8.79

9.64
1.02
8.96

9.67
1.03
8.87

9.77

H9
10.61
1.02
8.96

10.57
1.03
8.87

10.71
1.07
8.54

10.75
1.08
8.46

10.84
1.07
8.54

10.81
1.07

10.88
8.54

10.83
1.06
8.62

10.91

1.10
8.31

H9

H10 Run-In
11.64

1.03 1.44
8.87 9.74
11.64

1.07 1.48
854 947
11.81

1.10 1.51
8.31 9.28
11.86

1.11 1.51
823 9.28
11.94

1.10 1.49
8.31 9.41
11.90

1.09 1.54
8.39 9.10
11.99

1.11 1.51
823 9.28
11.94

1.11 1.60
823 8.76
12.06

1.15 1.58
7.95 8.87

H10

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

FINAL
13.08 5/1
8.41
13.12 6/2
8.38
13.32 8/3
8.26
13.37 4/4
8.23
13.43 3/5
8.19
13.44 716
8.18
13.50 217
8.15
13.54 9/8
8.12
13.64 1/9
8.06

Run-n

110m

3.07
8.93

3.02
9.08

3.07
8.93

3.07
8.93

3.09
8.87

3.07
8.93

3.14
8.73

3.10
8.85

3.12
8.79

3.00
9.14

3.00
9.14

3.05
8.99

3.07
8.93

3.10
8.85

3.09
8.87

3.07
8.93

3.12
8.79

3.13
8.76

3.07
8.93

3.14
8.73

3.19
8.60

3.22
8.52

3.22
8.52

3.24

3.25
844

3.22
8.52

3.31
8.28

== Orlando Ortega

=@ Pascal Martinot-

Lagarde
=@ \\/ilhem Belocian

Dimitri Bascou

= David Omoregie

== Milan Trajkovic

=@ Bala zs Baji

=@ |arret Eaton

=8 Aurel Manga

3.50

w

w

[

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=wtOuaj-QtUw

www athletefirst.org

H1-H4

H4-H7

Henson (2020) Athlete First: 2016 Year End Hurdle Report

H7-H10

H10-Finish

3.00
2.50
2.00
1.50
1.00
0.50
0.00
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Biomechanical Analysis

2016 Athletissima (Lausanne, SUI) (TV Analysis)

110m Hurdles Date: 2016.08.25 Wind: 0.5m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Ortega, Orlando (ESP) (1991) time 252 3.56 4.58 5.60 6.60 7.60 8.62 964 1064 1168 13.11 5/1
reactiontime 0.133 interval  7steps  1.04 1.02 1.02 1.00 1.00 1.02 1.02 1.00 104 143 3.08 3.02 3.06
velocity 544 8.79 8.96 8.96 9.14 9.14 8.96 8.96 9.14 879 980 839 8.90 9.08 8.96
McLeod, Omar (JAM) (1994) time 248 3.54 4.56 5.58 6.58 7.58 8.62 964 1064 11.70 13.12 4/2
reactiontime 0.144 interval 1.06 1.02 1.02 1.00 1.00 1.04 1.02 1.00 1.06 142 3.10 3.04 3.08
velocity 5.53 8.62 8.96 8.96 9.14 9.14 8.79 8.96 9.14 862 987 838 8.85 9.02 8.90
Bascou, Dimitri (FRA) (1987) time 248 352 454 556 656 756 858 962 1068 1176 13.25 6/3
reactiontime 0.139 interval  7steps  1.04 1.02 1.02 1.00 1.00 1.02 1.04 1.06 1.08 149 3.08 3.02 3.18
velocity 5.53 8.79 8.96 8.96 9.14 9.14 8.96 8.79 8.62 846 941 8.30 8.90 9.08 8.62
Belocian, Wilhem (FRA) (1995) time 248 3.50 4.50 5.52 6.52 7.54 8.56 960 1066 11.74 13.25 714
reactiontime 0.126 interval 1.02 1.00 1.02 1.00 1.02 1.02 1.04 1.06 1.08 151 PB 3.04 3.04 3.18
velocity 5.53 8.96 9.14 8.96 9.14 8.96 8.96 8.79 8.62 846 928 830 9.02 9.02 8.62
Baji, Balazs (HUN) (1989) time 252 3.56 4.60 5.60 6.60 7.62 8.64 966 1072 11.78 13.34 1/5
reactiontime 0.141 interval  7steps 1.04 1.04 1.00 1.00 1.02 1.02 1.02 1.06 106 156 3.08 3.04 3.14
velocity 544 8.79 8.79 9.14 9.14 8.96 8.96 8.96 862 862 899 825 8.90 9.02 8.73
Martinot-Lagarde, Pascal (FRA) (1991time 252 3.56 4.58 5.60 6.62 7.64 8.68 9.72 1076  11.84 13.37 2/6
reactiontime 0.146 interval  7steps  1.04 1.02 1.02 1.02 1.02 1.04 1.04 1.04 1.08 153 3.08 3.08 3.16
velocity 544 8.79 8.96 8.96 8.96 8.96 8.79 8.79 8.79 846 916 823 8.90 8.90 868
Oliver, David (USA) (1982) time 252 3.56 4.58 5.60 6.60 7.64 8.68 972 1078 11.84 13.40 3/7
reactiontime 0.146 interval  7steps  1.04 1.02 1.02 1.00 1.04 1.04 1.04 1.06 106  1.56 3.08 3.08 3.16
velocity 544 8.79 8.96 8.96 9.14 8.79 8.79 8.79 8.62 862 899 821 8.90 8.90 868
Douvalidis, Konstadinos (GRE) (1987 time 258 3.66 4.70 5.74 6.76 7.80 8.86 992 11.00 1210 13.69 8/8
reactiontime 0.136 interval 1.08 1.04 1.04 1.02 1.04 1.06 1.06 1.08 110  1.59 3.16 3.12 3.24
velocity 5.32 8.46 8.79 8.79 8.96 8.79 8.62 8.62 846 8.31 882 804 8.68 8.79 846
10.00
Velocity (m/s) =8—Orlando Ortega
9.50
=8 Omar McLeod
9.00
w= Dimitri Bascou
8.50
8.00 Wilhem Belocian
7.50 =B Bald zs Baji
7.00 8- Pascal Martinot-
Lagarde
6.50 =@ D avid Oliver
6.00 =@ onstantinos
Douvalidis
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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=97am-Mfj3jM

www athletefirst.org Henson (2020) Athlete First: 2016 Year End Hurdle Report 2020.05.04
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Biomechanical Analysis

2016 Olympic Games (Rio de Janeiro, BRA) (TV Analysis)

110m Hurdles Date: 2016.08.16 Wind: 0.2m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
McLeod, Omar (JAM) (1994) time 244 3.50 4.52 5.54 6.54 7.54 8.56 9.60 1060 11.62 13.05 5/1
reactiontime 0.142 interval 1.06 1.02 1.02 1.00 1.00 1.02 1.04 1.00 1.02 143 3.10 3.02 3.06
velocity 5.62 8.62 8.96 8.96 9.14 9.14 8.96 8.79 9.14 8.96 9.80 843 8.85 9.08 8.96
Ortega, Orlando (ESP) (1991) time 2.56 3.62 4.64 5.64 6.64 7.64 8.64 9.68 10.70 11.74 1317 712
reactiontime 0.127 interval  7steps  1.06 1.02 1.00 1.00 1.00 1.00 1.04 1.02 1.04 143 3.08 3.00 3.10
velocity 5.36 8.62 8.96 9.14 9.14 9.14 9.14 8.79 8.96 8.79 9.80 8.35 8.90 9.14 8.85
Bascou, Dimitri (FRA) (1987) time 2.50 3.52 4.54 5.56 6.56 7.62 8.66 972 10.76  11.80 13.24 6/3
reactiontime 0.131 interval  7steps  1.02 1.02 1.02 1.00 1.06 1.04 1.06 1.04 1.04 1.44 3.06 3.10 3.14
velocity 5.49 8.96 8.96 8.96 9.14 8.62 8.79 8.62 8.79 8.79 9.74 8.31 8.96 8.85 8.73
Martinot-Lagarde, Pascal (FRA) (1991time 246 3.50 4.52 5.54 6.56 7.56 8.60 9.66 10.72  11.80 13.29 4/4
reactiontime 0.142 interval 7steps 1.04 1.02 1.02 1.02 1.00 1.04 1.06 1.06 1.08 1.49 3.08 3.06 320
velocity 5.58 8.79 8.96 8.96 8.96 9.14 8.79 8.62 8.62 8.46 9.41 8.28 8.90 8.96 8.57
Allen, Devon (USA) (1994) time 2.50 3.58 4.60 5.60 6.62 7.66 8.70 9.74 1076  11.82 13.31 315
reactiontime 0.135 interval 1.08 1.02 1.00 1.02 1.04 1.04 1.04 1.02 1.06 1.49 3.10 3.10 3.12
velocity 5.49 8.46 8.96 9.14 8.96 8.79 8.79 8.79 8.96 8.62 9.41 8.26 8.85 8.85 8.79
Cabral, Jonathan (CAN) (1992) time 258 3.64 4.68 5.72 6.74 7.76 8.80 9.84 10.88  11.96 13.40 2/6
reactiontime 0.146 interval 7steps  1.06 1.04 1.04 1.02 1.02 1.04 1.04 1.04 1.08 1.44 3.14 3.08 3.16
velocity 5.32 8.62 8.79 8.79 8.96 8.96 8.79 8.79 8.79 8.46 9.74 8.21 8.73 8.90 8.68
Trajkovic, Milan (CYP) (1992) time 2.50 3.56 4.62 5.64 6.66 7.72 8.76 9.82 10.88  11.94 13.41 8/7
reactiontime 0.136 interval  7steps  1.06 1.06 1.02 1.02 1.06 1.04 1.06 1.06 1.06 1.47 3.14 312 3.18
velocity 5.49 8.62 8.62 8.96 8.96 8.62 8.79 8.62 8.62 8.62 9.54 8.20 8.73 8.79 8.62
Ash, Ronnie (USA) ( 1988) time 2.52 3.58 4.60 5.60 6.60 7.60 8.62 9.64 1070 11.72 9/--
reactiontime 0.160 interval  7steps  1.06 1.02 1.00 1.00 1.00 1.02 1.02 1.06 1.02 DQ 3.08 3.02 3.10
velocity 5.44 8.62 8.96 9.14 9.14 9.14 8.96 8.96 8.62 8.96 8.90 9.08 8.85
10.00
Velocity (m/s) =8— Omar McLeod
9.50
=#— Orlando Ortega
9.00
e Dimitri Bascou
8.50
8.00 Pascal Martinot-
Lagarde
7.50 =8—Devon Allen
7.00 1 8- Jonathan Cabral
6.50 =@ \lilan Trajkovic
6.00 / «=@—Ronnie Ash
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=FLEpqPW-sAA
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2016 London Anniversary Games (London, GBR) (TV Analysis)

110m Hurdles Date: 2016.07.23 Wind: -1.0m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Bascou, Dimitri (FRA) (1987) time 2.50 353 4.56 5.56 6.58 7.60 8.62 964 1068 1174 13.20 5/1
reactiontime 0.103 interval  7steps  1.03 1.03 1.00 1.02 1.02 1.02 1.02 1.04 1.06 1.46 3.06 3.06 3.12
velocity 5.49 8.87 8.87 9.14 8.96 8.96 8.96 8.96 8.79 8.62 9.60 8.33 8.96 8.96 8.79
Traber, Gregor (GER) (1992) time 253 358 4.60 5.63 6.65 7.68 8.72 980 1086 11.95 13.45 3/2
reactiontime 0.150 interval  7steps  1.05 1.02 1.03 1.02 1.03 1.04 1.08 1.06 1.09 1.50 3.10 3.09 3.23
velocity 542 8.70 8.96 8.87 8.96 8.87 8.79 8.46 8.62 839 935 8.18 8.85 8.87 849
Douvalidis, Konstadinos (GRE) (1987 time 2.60 3.63 4.66 573 6.76 7.80 8.85 990 1098 12.06 13.54 713
reactiontime 0.146 interval 1.03 1.03 1.07 1.03 1.04 1.05 1.06 1.08 1.08 148 313 3.12 321
velocity 5.28 8.87 8.87 8.54 8.87 8.79 8.70 8.70 8.46 846 947 8.12 8.76 8.79 8.54
Manga, Aurel (FRA) (1992) time 246 3.52 4.58 5.62 6.63 7.74 8.82 988 11.02 12.08 13.59 9/4
reactiontime 0.155 interval 7steps  1.06 1.06 1.04 1.01 1.11 1.08 1.06 1.14 1.06 1.51 3.16 3.20 3.26
velocity 5.58 8.62 8.62 8.79 9.05 823 8.46 8.62 8.02 8.62 9.28 8.09 8.68 8.57 841
Omoregie, David (GBR) (1995) time 2.50 3.60 4.63 5.70 6.78 7.83 890 1002 11.08 12.16 13.64 4/5
reactiontime 0.153 interval 1.10 1.03 1.07 1.08 1.05 1.07 112 1.06 1.08 1.48 3.20 3.20 3.26
velocity 549 8.31 8.87 8.54 8.46 8.70 8.54 8.16 8.62 8.46 9.47 8.06 8.57 8.57 841

2016 Spanish National Championships (Gijon, ESP) (TV Analysis)

110m Hurdles Date: 2016.07.24 Wind: 1.0m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Ortega, Orlando (ESP) (1991) time 2.50 3.56 457 5.56 6.54 7.56 8.56 956 1056 11.60 13.09 4/1
reactiontime 0.161 interval  7steps  1.06 1.01 0.99 0.98 1.02 1.00 1.00 1.00 1.04 1.49 3.06 3.00 3.04
velocity 549 8.62 9.05 9.23 9.33 8.96 9.14 9.14 9.14 8.79 9.41 8.40 8.96 9.14 9.02
Contreras, Yidiel (ESP) (1992) time 244 3.56 457 5.58 6.60 7.62 8.66 9.71 10.80  11.90 13.45 5/2
reaction time interval ~ 7steps  1.12 1.01 1.01 1.02 1.02 1.04 1.05 1.09 1.10 1.55 3.14 3.08 3.24
velocity 5.62 8.16 9.05 9.05 8.96 8.96 8.79 8.70 8.39 8.31 9.05 8.18 8.73 8.90 846
10.00
Velocity (m/s) =B Dimitri Bascou
9.50 A
9.00 =8 Gregor Traber
8.50 w8 Konstadinos
Douvalidis
8.00
Aurel Manga
7.50
=B David Omoregie
7.00
6.50 «=8— Orlando Ortega
6.00 =8 Yidiel| Contreras
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
London Anniversary Games Spanish National Championships
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 30fps Quality & Frame Rate: 1280 x 720 @ 30fps
Timing From: First Movement Timing From: First Movement
Source: hitps:/www.youtube.com/watch?v=qSfY8FinPk8 Source: hitps://www .youtube.com/watch?v=3AEXzegQGGU
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2016 Herculis Meeting International d'Athlétisme (Monaco, MON) (TV Analysis)

110m Hurdles Date: 2016.07.15 Wind: 0.0m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Ortega, Orlando (ESP) (1991) time 248 352 454 554 6.54 754 8.56 956 1056 11.60 13.04 3/1
reactiontime 0.136 interval  7steps  1.04 1.02 1.00 1.00 1.00 1.02 1.00 1.00 104 144 NR 3.06 3.02 3.04
velocity 553 8.79 8.96 9.14 9.14 9.14 8.96 9.14 9.14 879 974 844 8.96 9.08 9.02
Bascou, Dimitri (FRA) (1987) time 244 348 4.48 5.46 6.44 7.46 848 952 1056 11.64 13.12 6/2
reactiontime 0.136 interval  7steps  1.04 1.00 0.98 0.98 1.02 1.02 1.04 1.04 1.08 148 PB 3.02 3.02 3.16
velocity 5.62 8.79 9.14 9.33 9.33 8.96 8.96 8.79 8.79 846 947 838 9.08 9.08 8.68
Martinot-Lagarde, Pascal (FRA) (1991time 244 3.50 452 554 6.56 7.56 8.56 958 1060 11.68 13.17 4/3
reactiontime 0.132 interval  7steps  1.06 1.02 1.02 1.02 1.00 1.00 1.02 1.02 1.08 149 3.10 3.02 3.12
velocity 5.62 8.62 8.96 8.96 8.96 9.14 9.14 8.96 8.96 846 941 8.35 8.85 9.08 8.79
Belocian, Wilhem (FRA) (1995) time 248 352 454 5.56 6.56 7.60 8.66 972 1078 11.88 13.42 2/4
reactiontime 0.129 interval 1.04 1.02 1.02 1.00 1.04 1.06 1.06 1.06 110 154 3.08 3.10 3.22
velocity 5.53 8.79 8.96 8.96 9.14 8.79 8.62 8.62 8.62 8.31 910 820 8.90 8.85 8.52
Baji, Balazs (HUN) (1989) time 248 354 4.56 5.58 6.60 7.60 864 968 1072 11.86 13.45 8/5
reactiontime 0.131 interval  7steps  1.06 1.02 1.02 1.02 1.00 1.04 1.04 1.04 114 159 3.10 3.06 322
velocity 5.53 8.62 8.96 8.96 8.96 9.14 8.79 8.79 8.79 802 882 818 8.85 8.96 852
Czykier, Damian (POL) (1992) time 2.56 3.58 4.62 5.66 6.70 772 8.80 988 109 1208 13.64 1/6
reactiontime 0.157 interval 7steps  1.02 1.04 1.04 1.04 1.02 1.08 1.08 1.08 1.12 1.56 3.10 3.14 3.28
velocity 5.36 8.96 8.79 8.79 8.79 8.96 846 8.46 8.46 816 899 806 8.85 8.73 8.36
Alkana, Antonio (RSA) (1990) time 248 354 4.60 564 6.68 7.76 8.80 988  11.04 1212 13.66 717
reactiontime 0.130 interval 1.06 1.06 1.04 1.04 1.08 1.04 1.08 1.16 1.08 154 3.16 3.16 3.32
velocity 5.53 8.62 8.62 8.79 8.79 846 8.79 846 7.88 846 910 805 8.68 868 8.26
McLeod, Omar (JAM) (1994) time 242 348 448 5.48 6.48 7.50 8.52 960 1068 11.72 13.82 5/8
reactiontime 0.128 interval 1.06 1.00 1.00 1.00 1.02 1.02 1.08 1.08 1.04 210 3.06 3.04 3.20
velocity 5.67 8.62 9.14 9.14 9.14 8.96 8.96 846 846 879 668 7.9 8.96 9.02 8.57
10.00
Velocity (m/s) =8—Orlando Ortega
9.50
=8 Dimitri Bascou
9.00
@8- Pascal Martinot-
8.50 Lagarde
8.00 Wilhem Belocian
7.50 =B Bald zs Baji
7.00 =@ Damian Czykier
6.50 «=8— Antonio Alkana
6.00 «=@—Omar McLeod
5.50
5.00
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Rundn 110m

Time Intervals (s)

3.50

3.00

2.50

2.00

1.50

1.00

0.

[
o

0.00

www athletefirst.org

Hurdle Phases

e

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=WOJynT2N5Eo
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2016 USA Olympic Trials (Eugene, OR) (TV Analysis)

110m Hurdles

Allen, Devon (USA) (1994)
reaction time

Ash, Ronnie (USA) ( 1988)
reaction time

Porter, Jeff (USA) (1985)
reaction time

Merritt, Aries (USA) (1985)
reaction time

Richardson, Jason (USA) (1986)
reaction time

Eaton, Jarret (USA) (1989)
reaction time

Harris, Aleec (USA) (1990)
reaction time

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

Time Intervals (s)

3.50

Date: 2016.07.09

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H3

H1
253

542
253
7 steps
5.42
2.50
549
247
7 steps
5.55
2.56
7 steps

247
7 steps

253

542

H4

H2
3.55
1.02
8.96

357
1.04
8.79
3.53
1.03
8.87
349
1.02
8.96
3.60
8.79
347
1.00
9.14
3.60

8.54

Wind: 1.0m/s
H3 H4
4.57 5.55
1.02 0.98
8.96 9.33
4.57 5.60
1.00 1.03
9.14 8.87
453 5.55
1.00 1.02
9.14 8.96
4.49 5.49
1.00 1.00
9.14 9.14
4.60 5.60
1.00 1.00
9.14 9.14
447 547
1.00 1.00
9.14 9.14
4.64 5.67
1.04 1.03
8.79 8.87

H5

H6

Hurdle Phases

6.47

7.60

7.60
8.87
747

1.00
9.14

H7

8.49
1.02

8.81

8.54

H8

8.70

9.67
1.03
8.87

9.51
1.02

9.84
1.03
8.87

H9
10.56
1.02
8.96

10.65
1.03
8.87

10.69
1.02
8.96

10.60
1.06
8.62

10.71
8.79

10.61
1.10
8.31

10.91

8.54

H9

H10 Run-In
11.57

1.01 1.46
9.05 9.60
11.71

1.06 1.50
862 935
11.73

1.04 1.48
879 947
11.66

1.06 1.56
8.62 8.99
11.76

1.05 1.52
8.70 9.22
11.71

1.10 1.59
8.31 8.82
12.00

1.09 1.56
8.39 8.99

H10

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

FINAL

13.03 3/1
PB

844

13.21 472
833

13.21 6/3
833

13.22 1/4
832

13.28 715
8.28

13.30 2/6
827

13.56 8/7
8.1

Run-n

110m

3.02 297 3.05
9.08 9.23 8.99
3.07 3.00 3.1
8.93 9.14 8.82
3.05 3.07 311
8.99 8.93 8.82
3.02 3.00 317
9.08 9.14 8.65
3.04 3.04 312
9.02 9.02 8.79
3.00 3.02 3.22
9.14 9.08 8.52
3.14 3.14 3.19
8.73 873 8.60

«=8-—=Devon Allen

w8 Ronnie Ash

=@ |eff Porter

Aries Merritt

= |ason Richardson

«®-—Jarret Eaton

B Aleec Harris

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=.Jag-2UrAQJ|
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2016 Jamiacan National Championships (Kingston, JAM) (TV Analysis)

110m Hurdles Date: 2016.07.02 Wind: 04 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 243 3.50 451 5.51 6.49 747 849 9.51 1051  11.53 13.01 4/1
reaction time interval 1.07 1.01 1.00 0.98 0.98 1.02 1.02 1.00 1.02 1.48 3.08 298 3.04
velocity 5.65 854 9.05 9.14 9.33 9.33 8.96 8.96 9.14 8.96 947 846 8.90 9.20 9.02
Carter, Deuce (JAM) (1990) time 246 353 4.51 549 6.49 747 849 954 1058 1164 13.21 5/2
reaction time interval 7 steps  1.07 0.98 0.98 1.00 0.98 1.02 1.05 1.04 1.06 1.57 3.03 3.00 3.15
velocity 5.58 8.54 9.33 9.33 9.14 9.33 8.96 8.70 8.79 862 893 8.33 9.05 9.14 8.70

2016 Racers Grand Prix (Kingston, JAM) (TV Analysis)

Date: 2016.06.11 Wind: 0.2m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Oliver, David (USA) (1982) time 243 346 446 5.46 6.46 743 846 950 1050 11.56 13.09 4/1
reaction time interval ~ 7steps  1.03 1.00 1.00 1.00 0.97 1.03 1.04 1.00 1.06 1.53 3.03 3.00 3.10
velocity 5.65 8.87 9.14 9.14 9.14 9.42 8.87 8.79 9.14 862 916 840 9.05 9.14 8.85
Carter, Deuce (JAM) (1990) time 246 3.50 4.50 5.50 6.48 748 8.50 956 1058 11.66 13.20 2/2
reaction time interval ~ 7steps  1.04 1.00 1.00 0.98 1.00 1.02 1.06 1.02 1.08 1.54 PB 3.04 3.00 3.16
velocity 5.58 8.79 9.14 9.14 9.33 9.14 8.96 8.62 8.96 846 910 833 9.02 9.14 8.68
Eaton, Jarret (USA) (1989) time 243 3.46 446 548 6.50 7.50 8.53 956 1063 11.70 13.28 5/3
reaction time interval  7steps  1.03 1.00 1.02 1.02 1.00 1.03 1.03 1.07 1.07 1.58 3.05 3.05 317
velocity 5.65 8.87 9.14 8.96 8.96 9.14 8.87 8.87 8.54 854 887 828 8.99 8.99 8.65
9.50
Velocity (m/s) =8 Omar McLeod
(NQ)
9.00
=8-=Deuce Carter
(NQ)
8.50
8- David Oliver
(RGP)
8.00 Deuce Carter
(RGP)
7.50 =8 Jarret Eaton
(RGP)
7.00
6.50
6.00
5.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 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
Jamiacan National Championships Racers Grand Prix
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 854 x 478 @ 29fps Quality & Frame Rate: 1276 x 720 @ 30fps
Timing From: First Movement Timing From: First Movement
Source: https:/www.youtube.com/watch?v=Nbsn3bCN2IA Source: https:/www.youtube.com/watch?v=7csDpR7glao
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2016 Golden Gala Pietro Mennea (Roma, ITA) (TV Analysis)

110m Hurdles Date: 2016.06.02 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
Ortega, Orlando (ESP) (1991) time 2.56 3.60 4.64 5.66 6.66 7.66 8.66 968 1070 1174 13.22 711
reactiontime 0.136 interval  7steps  1.04 1.04 1.02 1.00 1.00 1.00 1.02 1.02 1.04 1.48 3.10 3.00 3.08
velocity 5.36 8.79 8.79 8.96 9.14 9.14 9.14 8.96 8.96 879 947 832 8.85 9.14 8.90
Martinot-Lagarde, Pascal (FRA) (1991time 2.50 354 4.56 5.58 6.58 7.58 862 968 1070 11.78 13.29 5/2
reactiontime 0.155 interval = 7steps  1.04 1.02 1.02 1.00 1.00 1.04 1.06 1.02 1.08 1.51 3.08 3.04 3.16
velocity 549 8.79 8.96 8.96 9.14 9.14 8.79 8.62 8.96 846 928 828 8.90 9.02 8.68
Pozzi, Andy (GBR) (1992) time 2.50 3.54 454 5.58 6.58 7.60 8.66 970 1074 11.86 13.37 2/3
reactiontime 0.139 interval  7steps  1.04 1.00 1.04 1.00 1.02 1.06 1.04 1.04 112 1.51 3.08 3.08 3.20
velocity 549 8.79 9.14 8.79 9.14 8.96 8.62 8.79 8.79 816 928 823 8.90 8.90 8.57
Brathwaite, Shane (BAR) (1990) time 2.52 3.58 4.62 5.66 6.70 7.74 8.80 986 1096 12.10 13.64 3/4
reactiontime 0.133 interval  7steps  1.06 1.04 1.04 1.04 1.04 1.06 1.06 1.10 1.14 1.54 3.14 3.14 3.30
velocity 544 8.62 8.79 8.79 8.79 8.79 8.62 8.62 8.31 802 910 806 8.73 873 8.31
Belocian, Wilhem (FRA) (1995) time 252 3.56 4.60 564 6.70 7.76 8.82 994  11.02 1214 13.73 8/5
reactiontime 0.132 interval 1.04 1.04 1.04 1.06 1.06 1.06 112 1.08 112 1.59 3.12 3.18 3.32
velocity 544 8.79 8.79 8.79 8.62 8.62 8.62 8.16 846 816 882 801 8.79 8.62 8.26
Abate, Emanuele (ITA) (1985) time 2.60 3.72 478 5.82 6.86 7.94 8.98 10.08 1116 1226 13.83 9/6
reactiontime 0.149 interval 7steps 112 1.06 1.04 1.04 1.08 1.04 1.10 1.08 1.10 1.57 3.22 3.16 3.28
velocity 528 8.16 8.62 8.79 8.79 8.46 8.79 8.31 8.46 8.31 893 7.9 8.52 8.68 8.36
Perini, Lorenzo (ITA) (1994) time 2,62 3.70 476 5.80 6.88 7.98 902 1018 1128 1240 13.90 117
reactiontime 0.151 interval 1.08 1.06 1.04 1.08 1.10 1.04 1.16 1.10 112 1.50 3.18 322 3.38
velocity 524 8.46 8.62 8.79 846 8.31 8.79 7.88 8.31 816 935 791 8.62 8.52 8.1
Bascou, Dimitri (FRA) (1987) time 248 3.58 4.66 5.70 6.72 7.74 8.80 dnf 4/--
reactiontime 0.149 interval 7steps  1.10 1.08 1.04 1.02 1.02 1.06 322 3.10
velocity 5.53 8.31 846 8.79 8.96 8.96 8.62 852 8.85
O'Farril, Yordan (CUB) (1993) time 2.54 3.58 4.64 5.66 6.70 7.74 8.76 dnf 6/--
reactiontime 0.135 interval 7steps  1.04 1.06 1.02 1.04 1.04 1.02 3.12 3.10
velocity 5.40 8.79 8.62 8.96 8.79 8.79 8.96 8.79 8.85
9.50
Velocity (m/s)
=B Orlando Ortega
9.00
=@ Pascal Martinot-
8.50 Lagarde
w=ee Andy Pozzi
8.00 Shane Brathwaite
7.50 =B \\/ilhem Belocian
=8-—Emanuele Abate
7.00
=B | Orenzo Perini
6.50
=@ Dimitri Bascou
6.00 == Yordan O'Farril
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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: https:/www.youtube com/watch?v=9U8fyRFiBOg
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Biomechanical Analysis

2016 Prefontaine Classic (Eugene, OR) (TV Analysis)

110m Hurdles Date: 2016.05.28 Wind: 0.7 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 244 3.50 452 554 6.56 7.56 8.56 958 1060 11.62 13.06 4/1
reaction time interval 1.06 1.02 1.02 1.02 1.00 1.00 1.02 1.02 1.02 1.44 3.10 3.02 3.06
velocity 5.62 8.62 8.96 8.96 8.96 9.14 9.14 8.96 8.96 8.96 9.74 842 8.85 9.08 8.96
Oliver, David (USA) (1982) time 244 352 4.56 5.58 6.60 762 864 970 1078 11.82 13.38 6/2
reaction time interval  7steps  1.08 1.04 1.02 1.02 1.02 1.02 1.06 1.08 1.04 1.56 3.14 3.06 3.18
velocity 5.62 8.46 8.79 8.96 8.96 8.96 8.96 8.62 8.46 879 899 822 8.73 8.96 8.62
Porter, Jeff (USA) (1985) time 252 3.58 462 564 6.68 7.74 8.78 982 1088 11.96 13.48 1/3
reaction time interval 1.06 1.04 1.02 1.04 1.06 1.04 1.04 1.06 1.08 1.52 3.12 3.14 3.18
velocity 544 8.62 8.79 8.96 8.79 8.62 8.79 8.79 8.62 846 922 8.16 8.79 8.73 8.62
Merritt, Aries (USA) (1985) time 246 352 454 5.56 6.60 762 864 968 1074 11.86 13.51 3/4
reaction time interval ~ 7steps  1.06 1.02 1.02 1.04 1.02 1.02 1.04 1.06 112 1.65 3.10 3.08 3.22
velocity 5.58 8.62 8.96 8.96 8.79 8.96 8.96 8.79 8.62 8.16 8.50 8.14 8.85 8.90 8.52
Eaton, Jarret (USA) (1989) time 244 348 452 554 6.56 7.60 8.66 972 1082 1194 13.52 715
reaction time interval  7steps  1.04 1.04 1.02 1.02 1.04 1.06 1.06 1.10 1.12 1.58 3.10 3.12 3.28
velocity 5.62 8.79 8.79 8.96 8.96 8.79 8.62 8.62 8.31 8.16 8.87 8.14 8.85 8.79 8.36
Martinot-Lagarde, Pascal (FRA) (1991time 252 3.56 4.58 5.62 6.66 7.70 8.74 9.78 1086 11.96 13.55 5/6
reaction time interval 7steps 1.04 1.02 1.04 1.04 1.04 1.04 1.04 1.08 1.10 1.59 3.10 3.12 3.22
velocity 544 8.79 8.96 8.79 8.79 8.79 8.79 8.79 8.46 8.31 8.82 8.12 8.85 8.79 8.52
Cabral, Jonathan (CAN) (1992) time 2.56 3.68 4.70 574 6.78 7.82 8.86 990 1098 12.06 13.57 817
reaction time interval  7steps  1.12 1.02 1.04 1.04 1.04 1.04 1.04 1.08 1.08 1.51 3.18 3.12 3.20
velocity 5.36 8.16 8.96 8.79 8.79 8.79 8.79 8.79 846 846 9.28 8.11 8.62 8.79 8.57
Parchment, Hansle (JAM) (1990) time 252 3.58 4.60 5.60 6.60 7.60 8.60 964 1072 11.88 13.58 2/8
reaction time interval  7steps  1.06 1.02 1.00 1.00 1.00 1.00 1.04 1.08 1.16 1.70 3.08 3.00 3.28
velocity 5.44 8.62 8.96 9.14 9.14 9.14 9.14 8.79 846 7.88 825 8.10 8.90 9.14 8.36
10.00
Velocity (m/s) =8— Omar McLeod
9.50
=8— David Oliver
9.00 &
=B | eff Porter
8.50
8.00 Aries Merritt
7.50 =B Jarret Eaton
7.00 =8 Pascal Martinot-
Lagarde
6.50 «=8— Jonathan Cabral
6.00 =8 |ason Richardson
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
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=SioZhl3Q964

www athletefirst.org Henson (2021) Athlete First: 2016 Year End Hurdle Report 2021.02.04


Todd Henson
14


Biomechanical Analysis
2016 Meeting International Mohammed VI D'Athletisme (Rabat, MAR) (TV Analysis)
110m Hurdles Date: 2016.05.22 Wind: 1.4m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Oliver, David (USA) (1982) time 246 348 448 5.50 6.50 7.52 8.54 954 1058 11.62 13.12 711
reactiontime 0.152 interval  7steps  1.02 1.00 1.02 1.00 1.02 1.02 1.00 1.04 104 150 3.04 3.04 3.08
velocity 5.58 8.96 9.14 8.96 9.14 8.96 8.96 9.14 8.79 879 935 838 9.02 9.02 8.90
Ortega, Orlando (ESP) (1991) time 250 3.54 4.54 5.52 6.52 7.54 8.56 960 10.62 11.66 13.13 6/2
reactiontime 0.150 interval ~ 7steps  1.04 1.00 0.98 1.00 1.02 1.02 1.04 1.02 1.04 147 3.02 3.04 3.10
velocity 5.49 8.79 9.14 9.33 9.14 8.96 8.96 8.79 8.96 879 954 838 9.08 9.02 8.85
Alkana, Antonio (RSA) (1990) time 248 352 452 552 6.52 7.56 8.58 962 1068 11.78 13.28 9/3
reactiontime 0.129 interval 1.04 1.00 1.00 1.00 1.04 1.02 1.04 1.06 110 150 PB 3.04 3.06 3.20
velocity 5.53 8.79 9.14 9.14 9.14 8.79 8.96 8.79 8.62 8.31 935 828 9.02 8.96 857
Douvalidis, Konstadinos (GRE) (1987 time 252 3.56 4.58 5.60 6.60 7.62 8.66 970 1078 11.86 13.38 3/4
reactiontime 0.113 interval 1.04 1.02 1.02 1.00 1.02 1.04 1.04 1.08 108 152 3.08 3.06 3.20
velocity 544 8.79 8.96 8.96 9.14 8.96 8.79 8.79 8.46 846 922 822 8.90 8.96 8.57
Cabral, Jonathan (CAN) (1992) time 254 3.60 464 5.66 6.68 7.70 8.74 980 10.86 11.94 13.42 5/5
reactiontime 0.155 interval  7steps  1.06 1.04 1.02 1.02 1.02 1.04 1.06 1.06 1.08 148 312 3.08 3.20
velocity 540 8.62 8.79 8.96 8.96 8.96 8.79 8.62 862 846 947 820 8.79 8.90 8.57
Richardson, Jason (USA) (1986) time 2.58 3.64 4.66 5.68 6.70 7.74 8.80 986 1092 1202 13.54 4/6
reactiontime 0.159 interval  7steps  1.06 1.02 1.02 1.02 1.04 1.06 1.06 1.06 1.10 1.52 3.10 3.12 3.22
velocity 532 8.62 8.96 8.96 8.96 8.79 8.62 8.62 8.62 8.31 922 812 8.85 8.79 8.52
de Oliveira, Jodo Vitor (BRA) (1992) time 254 3.62 4.68 5.72 6.78 7.82 894 1000 1110 1224 13.90 2/7
reactiontime 0.101 interval 1.08 1.06 1.04 1.06 1.04 1.12 1.06 1.10 114 166 3.18 3.22 3.30
velocity 5.40 8.46 8.62 8.79 8.62 8.79 8.16 8.62 8.31 802 845 791 8.62 8.52 8.31
Contreras, Yidiel (ESP) (1992) time 254 3.66 4.76 5.80 dnf 8/--
reactiontime 0.147 interval 7steps  1.12 1.10 1.04 3.26
velocity 5.40 8.16 8.31 8.79 8.41
10.00
Velocity (m/s) =8— David Oliver
9.50
«=#— Orlando Ortega
9.00
== Antonio Alkana
8.50
8.00 Konsta!wt‘inos
Douvalidis
7.50 =8 Jonathan Cabral
7.00 =@ |ason Richardson
6.50 =8— 030 Vitor de
Oliveira
6.00 8- Yidiel Contreras
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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps:/www .youtube.com/watch?v=PZGipMU-y_g
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Biomechanical Analysis

2016 Shanghai Golden Grand Prix (Shanghai, CHN) (TV Analysis)

110m Hurdles Date: 2016.05.14 Wind: 1.2m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

McLeod, Omar (JAM) (1994) time 242 348 4.48 548 6.50 7.52 8.54 9.56 1056  11.58 12.98 5/1

reactiontime 0.133 interval 1.06 1.00 1.00 1.02 1.02 1.02 1.02 1.00 1.02 1.40 3.06 3.06 3.04
velocity 567 8.62 9.14 9.14 8.96 8.96 8.96 8.96 9.14 896  10.01 847 8.96 8.96 9.02
Parchment, Hansle (JAM) (1990) time 2.50 3.54 4.58 5.58 6.58 7.56 8.56 9.56 10.58  11.62 13.12 4/2
reactiontime 0.136 interval  7steps 1.04 1.04 1.00 1.00 0.98 1.00 1.00 1.02 1.04 1.50 3.08 2.98 3.06
velocity 5.49 8.79 8.79 9.14 9.14 9.33 9.14 9.14 8.96 8.79 9.35 8.38 8.90 9.20 8.96
Xie Wenjun (CHN) (1990) time 252 358 462 564 666 768 870 974 1078 1184 13.34 8/3
reactiontime 0.155 interval 1.06 1.04 1.02 1.02 1.02 1.02 1.04 1.04 1.06 1.50 3.12 3.06 3.14
velocity 5.44 8.62 8.79 8.96 8.96 8.96 8.96 8.79 8.79 8.62 9.35 825 8.79 8.96 8.73
Bascou, Dimitri (FRA) (1987) time 248 3.52 4.56 5.58 6.62 7.64 8.68 9.72 10.76  11.86 13.34 2/4
reactiontime 0.141 interval 7steps 1.04 1.04 1.02 1.04 1.02 1.04 1.04 1.04 1.10 1.48 3.10 3.10 3.18
velocity 5563 8.79 8.79 8.96 8.79 8.96 8.79 8.79 8.79 8.31 947 8.25 8.85 8.85 8.62
Oliver, David (USA) (1982) time 248 3.54 4.56 5.60 6.64 7.66 8.70 9.76 10.84  11.90 13.38 715
reactiontime 0.141 interval 7steps 1.06 1.02 1.04 1.04 1.02 1.04 1.06 1.08 1.06 1.48 3.12 3.10 320
velocity 553 8.62 8.96 8.79 8.79 8.96 8.79 8.62 8.46 8.62 947 8.22 8.79 8.85 8.57
Richardson, Jason (USA) (1986) time 254 3.60 462 564 6.66 7.70 8.74 978 1084 11.92 13.44 9/6
reactiontime 0.151 interval  7steps  1.06 1.02 1.02 1.02 1.04 1.04 1.04 1.06 1.08 1.52 3.10 3.10 3.18
velocity 5.40 8.62 8.96 8.96 8.96 8.79 8.79 8.79 8.62 8.46 9.22 8.18 8.85 8.85 8.62
Zhang Honglin (CHN) (1994) time 2.54 3.60 4.64 5.68 6.74 7.82 8.90 10.02 1110 1222 13.79 117
reactiontime 0.142 interval 1.06 1.04 1.04 1.06 1.08 1.08 1.12 1.08 1.12 1.57 3.14 3.22 3.32
velocity 5.40 8.62 8.79 8.79 8.62 8.46 8.46 8.16 8.46 8.16 8.93 7.98 8.73 8.52 8.26
10.50
Velocity (m/s)
—_

10.00 Omar McLeod
9.50 =@ Hansle Parchement
9.00 el Xie Wenjun
8.50 Dimitri Bascou
8.00 == David Oliver
7.50

=8 Jason Richardson
7.00
8 7hang Honglin
6.50
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 @ 25fps
Timing From: First Movement
Source: hitps://www.youtube com/watch?v=SioZhl3Q064
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2016 Doha Diamond League (Doha, QAT) (TV Analysis)

110m Hurdles Date: 2016.05.06 Wind: 1.4m/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 2.50 354 454 554 6.52 7.50 8.50 954 1056 11.62 13.05 4/1
reactiontime 0.131 interval 1.04 1.00 1.00 0.98 0.98 1.00 1.04 1.02 1.06 143 3.04 2.96 3.12
velocity 549 8.79 9.14 9.14 9.33 9.33 9.14 8.79 8.96 8.62 9.80 843 9.02 9.26 8.79
Parchment, Hansle (JAM) (1990) time 2.56 362 4.64 564 6.64 764 864 964 1066 11.70 13.10 712
reactiontime 0.127 interval  7steps  1.06 1.02 1.00 1.00 1.00 1.00 1.00 1.02 1.04 1.40 3.08 3.00 3.06
velocity 5.36 862 8.96 9.14 9.14 9.14 9.14 9.14 8.96 879 1001 840 8.90 9.14 8.96
Ortega, Orlando (ESP) (1991) time 2.56 3.58 4.60 5.60 6.60 7.60 8.60 964 1068 11.72 13.12 6/3
reactiontime 0.118 interval  7steps  1.02 1.02 1.00 1.00 1.00 1.00 1.04 1.04 1.04 1.40 NR 3.04 3.00 3.12
velocity 5.36 8.96 8.96 9.14 9.14 9.14 9.14 8.79 8.79 879 1001 838 9.02 9.14 8.79
Oliver, David (USA) (1982) time 2.52 3.56 4.56 5.56 6.58 7.60 8.62 964 1068 1176 13.16 3/4
reactiontime 0.140 interval 7steps  1.04 1.00 1.00 1.02 1.02 1.02 1.02 1.04 1.08 1.40 3.04 3.06 3.14
velocity 544 8.79 9.14 9.14 8.96 8.96 8.96 8.96 8.79 846 1001 836 9.02 8.96 8.73
Bascou, Dimitri (FRA) (1987) time 2.56 3.60 4.64 564 6.64 7.68 8.72 976 1082 11.90 13.33 2/5
reactiontime 0.153 interval  7steps  1.04 1.04 1.00 1.00 1.04 1.04 1.04 1.06 1.08 143 3.08 3.08 3.18
velocity 5.36 8.79 8.79 9.14 9.14 8.79 8.79 8.79 862 846 9.80 8.25 8.90 8.90 8.62
Merritt, Aries (USA) (1985) time 252 3.60 4.64 5.68 6.70 7.72 8.76 9.80 1084  11.92 13.37 5/6
reactiontime 0.125 interval  7steps  1.08 1.04 1.04 1.02 1.02 1.04 1.04 1.04 1.08 1.45 3.16 3.08 3.16
velocity 544 8.46 8.79 8.79 8.96 8.96 8.79 8.79 8.79 8.46 9.67 8.23 8.68 8.90 8.68
Adams, Spencer (USA) (1989) time 252 3.56 4.60 564 6.68 7.72 8.76 980 1088 11.96 13.44 817
reactiontime 0.124 interval  7steps  1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.08 1.08 1.48 3.12 3.12 3.20
velocity 544 8.79 8.79 8.79 8.79 8.79 8.79 8.79 846 846 947 8.18 8.79 8.79 8.57
Alkana, Antonio (RSA) (1990) time 2.56 3.60 4.66 5.72 6.74 7.78 8.82 988 1094 12.04 13.50 1/8
reactiontime 0.139 interval 1.04 1.06 1.06 1.02 1.04 1.04 1.06 1.06 1.10 1.46 3.16 3.10 322
velocity 5.36 8.79 8.62 8.62 8.96 8.79 8.79 8.62 8.62 8.31 9.60 8.15 8.68 8.85 852
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Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 25fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=gh3tkOvaHCM
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Biomechanical Analysis

2016 Top 10 Times - Women's 100m Hurdles

Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 London Anniversary Games (London, GBR)
date 22-Jul time 249 3.49 4.45 540 6.33
reactiontime 0.149 interval 1.00 0.96 0.95 0.93
wind 0.3m/s velocity 522 8.50 8.85 8.95 9.14
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Prefontaine Classic (Eugene, OR) (TV Analysis)
date 28-May time 242 342 4.38 532 6.26
reaction time interval 1.00 0.96 0.94 0.94
wind 0.7 m/s velocity 5.37 850 8.85 9.04 9.04
Rollins, Brianna (USA) (1991) H1 H2 H3 Ha4 H5
FINAL - 2016 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 8-Jul time 240 3.40 437 5.34 6.27
reaction time interval 1.00 0.97 0.97 0.93
wind 1.2m/s velocity 542 8.50 8.76 8.76 9.14
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Spec Towns Invitational (Athens, GA)
date 8-Apr time
reaction time interval No Information Available
wind 14 m/s velocity
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
Heat 2 - 2016 London Anniversary Games (London, GBR)
date 22-Jul time 2.55 3.56 4.55 8% 6.47
reactiontime 0.143 interval 1.01 0.99 0.98 0.94
wind 0.2m/s velocity 5.10 842 8.59 8.67 9.04
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Cayman Invitational (George Town, CAY)
date 14-May time
reaction time interval No Information Available
wind 0.1m/s velocity
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Athletissime (Luasanne, SUI) (TV Analysis)
date 25-Aug time 248 3.50 4.48 544 6.40
reactiontime 0.148 interval 1.02 0.98 0.96 0.96
wind 0.7m/s velocity 524 833 8.67 8.85 8.85
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)
date 27-Aug time 246 348 4.48 544 6.40
reactiontime 0.178 interval 1.02 1.00 0.96 0.96
wind 0.2m/s velocity 528 833 8.50 8.85 8.85
Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5
FINAL - 2016 Birmingham Diamond League (Birmingham, GBR) (TV Analysis)
date 5-Jun time 246 348 4.46 543 6.40
reactiontime 0212 interval 1.02 0.98 0.97 0.97
wind -0.3m/s velocity 528 833 8.67 8.76 8.76
Rollins, Brianna (USA) (1991) H1 H2 H3 H4 H5
Semi-Final 1 - 2016 Olympic Games (Rio de Janeiro, BRA)
date 17-Aug time
reactiontime 0.197 interval No Information Available
wind 0.2m/s velocity
Rollins, Brianna (USA) (1991) H1 H2 H3 H4 H5
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA) (TV Analysis)
date 17-Aug time 2.30 3.32 4.30 527 6.24
reactiontime 0.158 interval 1.02 0.98 0.97 0.97
wind 0.0m/s velocity 5.65 833 8.67 8.76 8.76
Castlin, Kristi (USA) (1988) H1 H2 H3 H4 H5
FINAL - 2016 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 8-Jul time 2.50 3.53 453 5.50 6.47
reaction time interval 1.03 1.00 0.97 0.97
wind 1.2m/s velocity 5.20 8.25 8.50 8.76 8.76
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H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Vazel (2016) - Analysis of Keni Harrison's World Record 100m Hurdles Race

1011 11.10 12.20 6/1
0.96 0.99 1.10 WR 291 2.81 2.89
8.85 8.59 9.55 8.20 8.76 9.07 8.82
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
10.06  11.02 12.24 6/1
0.96 0.96 122 ARPB 2.90 2.82 2.88
8.85 8.85 8.61 8.17 8.79 9.04 8.85
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1011 1.1 12.34 471
1.00 1.00 123 2.94 2.80 297
8.50 8.50 8.54 8.10 8.67 9.11 8.59
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
12.36 /1
PB

H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Brice (2017) - critical determinants of sprint hurdle performance

1033 11.33 12.40 4/1
0.99 1.00 1.07 2.98 2.85 2.95
8.59 8.50 9.81 8.06 8.56 8.95 8.64
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
12.42 /1
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1026 11.26 12.42 5/1
0.98 1.00 1.16 2.96 2.88 2.94
8.67 8.50 9.05 8.05 8.61 8.85 8.67
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1026 11.24 12.44 5/1
0.98 0.98 1.20 2.98 2.88 2.92
8.67 8.67 8.75 8.04 8.56 8.85 8.73
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1027  11.27 12.46 6/1
1.00 1.00 119 297 2.87 297
8.50 8.50 8.82 8.03 8.59 8.89 8.59
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
12.47 7/1
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1014 1114 12.48 6/1
0.99 1.00 134 297 2.90 297
8.59 8.50 7.84 8.01 8.59 8.79 8.59
H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report
1034 11.31 12.50 3/2
1.00 0.97 119 PB 3.00 2.87 2.94
8.50 8.76 8.82 8.00 8.50 8.89 8.67

2020.05.04


Todd Henson
19


Biomechanical Analysis

2016 Memorial van Damme (Brussels, BEL) (TV Analysis)

100m Hurdles Date: 2016.09.09 Wind: 0.1 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Stowers, Jasmin (USA) (1991) time 2.56 3.58 4.56 5.56 6.54 7.52 8.50 9.50 1052 1154 12.78 6/1
reactiontime 0.186 interval 1.02 0.98 1.00 0.98 0.98 0.98 1.00 1.02 1.02 1.24 3.00 294 3.04
velocity 5.08 8.33 8.67 8.50 8.67 8.67 8.67 8.50 8.33 8.33 847 7.82 8.50 8.67 8.39
Zagré, Anne (BEL) (1990) time 2.56 3.60 4.58 5.56 6.56 7.54 8.54 9.54 10.54 1158 12.82 5/2
reactiontime 0.152 interval 1.04 0.98 0.98 1.00 0.98 1.00 1.00 1.00 1.04 1.24 3.00 2.98 3.04
velocity 5.08 8.17 8.67 8.67 8.50 8.67 8.50 8.50 8.50 8.17 8.47 7.80 8.50 8.56 8.39
Hildebrand, Nadine (GER) (1987) time 252 3.56 4.56 5.56 6.56 7.54 8.54 9.56 1058  11.62 12.83 713
reactiontime 0.141 interval 1.04 1.00 1.00 1.00 0.98 1.00 1.02 1.02 1.04 1.21 3.04 298 3.08
velocity 5.16 8.17 8.50 8.50 8.50 8.67 8.50 833 8.33 8.17 8.68 7.79 8.39 8.56 8.28
Roleder, Cindy (GER) (1989) time 2.60 3.64 4.64 5.62 6.62 7.62 8.64 9.66 1066  11.72 12.91 4/4
reactiontime 0.125 interval 1.04 1.00 0.98 1.00 1.00 1.02 1.02 1.00 1.06 1.19 3.02 3.02 3.08
velocity 5.00 8.17 8.50 8.67 8.50 8.50 8.33 8.33 8.50 8.02 8.82 7.75 8.44 844 8.28
Neziri, Nooralotta (FIN) (1992) time 2.58 3.60 4.58 5.58 6.58 7.58 8.58 9.60 1062 11.70 12.94 8/5
reactiontime 0.146 interval 1.02 0.98 1.00 1.00 1.00 1.00 1.02 1.02 1.08 1.24 3.00 3.00 3.12
velocity 5.04 8.33 8.67 8.50 8.50 8.50 8.50 8.33 8.33 7.87 847 7.73 8.50 8.50 8.17
George, Phylicia (CAN) (1987) time 256 362 462 562 662 762 864 966 1068 1176 12.97 3/6
reactiontime 0.120 interval 1.06 1.00 1.00 1.00 1.00 1.02 1.02 1.02 1.08 1.21 3.06 3.02 3.12
velocity 5.08 8.02 8.50 8.50 8.50 8.50 8.33 8.33 8.33 7.87 8.68 7.7 8.33 844 8.17
Kallur, Susanna (SWE) (1981) time 252 3.56 4.56 5.56 6.56 7.58 8.58 9.62 1068 11.76 13.02 117
reactiontime 0.144 interval 1.04 1.00 1.00 1.00 1.02 1.00 1.04 1.06 1.08 1.26 3.04 3.02 3.18
velocity 5.16 8.17 8.50 8.50 8.50 8.33 8.50 8.17 8.02 7.87 8.33 7.68 8.39 844 8.02
Ivancevi¢, Andrea (CRO) (1984) time 2.56 3.60 4.64 5.64 6.66 7.66 8.68 9.72 10.76  11.80 13.04 2/8
reactiontime 0.141 interval 1.04 1.04 1.00 1.02 1.00 1.02 1.04 1.04 1.04 1.24 3.08 3.04 3.12
velocity 5.08 8.17 8.17 8.50 8.33 8.50 8.33 8.17 8.17 8.17 847 7.67 8.28 8.39 8.17
9.00 Velocity (m/s)
=B Jasmin Stowers
8.50
=@ Anne Zagré
8.00 ~®-—Nadine Hildebrand
7.50 Cindy Roleder
=8-—Nooralotta Neziri
7.00
=B Phylida George
6.50
=B Sysanna Kallur
6.00 =8 Andrea Ivancevi¢
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 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=B3DGeV21PMA
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Biomechanical Analysis

2016 Weltklasse (Ziirich, SUI) (TV Analysis)

100m Hurdles

Harrison, Kendra (USA) (1992)
reactiontime 0.168

Ofili, Cindy (GBR) (1994)
reactiontime  0.139

Harper-Nelson, Dawn (USA) (1984)
reactiontime  0.148

Stowers, Jasmin (USA) (1991)
reactiontime  0.120

Roleder, Cindy (GER) (1989)
reactiontime  0.120

Simmonds, Megan (JAM) (1994)
reactiontime  0.180

George, Phylicia (CAN) (1987)
reactiontime  0.102

Zagré, Anne (BEL) (1990)
reactiontime  0.146

Hildebrand, Nadine (GER) (1987)
reactiontime  0.149

900 “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: 2016.09.01

time
interval
velocity

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
248

5.24

246

5.28

248

5.24

248

5.24

258

5.04

2.56

5.08

2.56

5.08

2.60

5.00

2.56

5.08

H4

H2
348
1.00
8.50

348
1.02
8.33

348
1.00
8.50
3.52
1.04
8.17
3.60
1.02
8.33
3.56
1.00
8.50
3.58
8.33
3.64
8.17
3.62

1.06
8.02

Wind: 04 m/s
H3 H4
448 5.48
1.00 1.00
8.50 8.50
4.48 5.48
1.00 1.00
8.50 8.50
452 5.50
1.04 0.98
8.17 8.67
4.50 5.50
0.98 1.00
867 8.50
4.58 5.58
0.98 1.00
867 8.50
458 5.58
1.02 1.00
8.33 8.50
4.58 5.58
1.00 1.00
8.50 8.50
4.64 5.64
1.00 1.00
8.50 8.50
4.62 5.64
1.00 1.02
8.50 8.33

H5 H6

Hurdle Phases

Hé
744
0.98
8.67

744
0.98
8.67

748
0.98
8.67

7.50
1.00
8.50

H7
842
0.98
8.67

8.44
1.00
8.50

8.46
0.98
8.67

H8
9.40
0.98
8.67

9.58
1.02
833
9.62
817
9.70
8.17
9.68

1.02
833

H9
10.38
0.98
8.67

10.44
1.00
8.50

10.44
1.00
8.50

10.52
1.02
8.33

10.58
1.02
8.33

10.62
1.04
8.17

10.66
1.04
8.17

10.72
1.02
8.33

10.74
1.06
8.02

H7

H8

H9

FINAL
H10 Run-In  100m
11.38 12.63 5/1
1.00 125
8.50 8.40 7.92
11.44 12.70 6/2
1.00 1.26
850 833 7.87
11.48 12.73 713
1.04 125
817 840 7.86
11.56 12.78 3/4
1.04 122
8.17 8.61 7.82
11.60 12.80 4/5
1.02 1.20
8.33 8.75 7.81
11.66 12.90 8/6
1.04 1.24
8.17 8.47 7.75
11.72 12.93 217
1.06 121
8.02 8.68 7.73
11.74 12.98 9/8
1.02 124
8.33 8.47 7.70
11.78 12.99 1/9
1.04 121
8.17 8.68 7.70

3.00
8.50

3.02
844

3.02
844

3.02
844

3.02
844

3.04
8.39

3.08
8.28

294
8.67

2,96
8.61

2.96
8.61

298
8.56

298
8.56

2,98
8.56

3.00
8.50

3.02
8.44

3.02
8.44

21

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

2.96
8.61

3.00
8.50

3.02
844

3.08
8.28

3.04
8.39

3.10
8.23

3.14
8.12

3.08
8.28

3.12
8.17

=8— Kendra Harrison

H10 Run-n 100m

8 Cindy Ofili

Nelson
Jasmin Stowers

«=fDawn Harper-

e Cindy Roleder
=B \egan Simmonds
=@ Phylida George
=@ Anne Zagré

=8 Nadine Hildebrand

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 @ 25fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=IMrcWIO-67M
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Biomechanical Analysis
2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)
100m Hurdles Date: 2016.08.27 Wind: 0.2m/s FINAL
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 246 348 4.48 544 6.40 7.36 8.32 928 1026 1124 1244 5/1
reactiontime 0.178 interval 1.02 1.00 0.96 0.96 0.96 0.96 0.96 0.98 0.98 1.20 2.98 2.88 292
velocity 5.28 8.33 8.50 8.85 8.85 8.85 8.85 8.85 8.67 8.67 8.75 8.04 8.56 8.85 8.73
Harper-Nelson, Dawn (USA) (1984) time 252 352 4.52 552 6.50 748 8.46 944 1046 1146 12.65 3/2
reactiontime 0.132 interval 1.00 1.00 1.00 0.98 0.98 0.98 0.98 1.02 1.00 1.19 3.00 294 3.00
velocity 5.16 8.50 8.50 8.50 8.67 8.67 8.67 8.67 8.33 8.50 8.82 7.91 8.50 8.67 8.50
ofili, Cindy (GBR) (1994) time 252 356 456 556 652 750 848 946 1046 1148 12,66 7/3
reactiontime 0.146 interval 1.04 1.00 1.00 0.96 0.98 0.98 0.98 1.00 1.02 1.18 3.04 292 3.00
velocity 5.16 8.17 8.50 8.50 8.85 8.67 8.67 8.67 8.50 8.33 8.90 7.90 8.39 8.73 8.50
Stowers, Jasmin (USA) (1991) time 254 3.58 4.58 5.56 6.54 752 8.52 952 1054 11.58 12.76 6/4
reactiontime 0.140 interval 1.04 1.00 0.98 0.98 0.98 1.00 1.00 1.02 1.04 1.18 3.02 2,96 3.06
velocity 5.12 8.17 8.50 8.67 8.67 8.67 8.50 8.50 8.33 8.17 8.90 7.84 844 8.61 8.33
Roleder, Cindy (GER) (1989) time 254 3.58 4.58 5.58 6.56 7.54 8.54 954 1056 11.60 12.78 4/5
reactiontime 0.129 interval 1.04 1.00 1.00 0.98 0.98 1.00 1.00 1.02 1.04 1.18 3.04 2,96 3.06
velocity 512 8.17 8.50 8.50 8.67 8.67 8.50 8.50 8.33 8.17 8.90 7.82 8.39 8.61 8.33
Billaud, Cindy (FRA) (1986) time 254 358 462 564 666 766 866 970 1074 11.80 13.02 2/6
reactiontime 0.106 interval 1.04 1.04 1.02 1.02 1.00 1.00 1.04 1.04 1.06 1.22 3.10 3.02 3.14
velocity 5.12 8.17 8.17 833 8.33 8.50 8.50 817 8.17 8.02 8.61 7.68 8.23 8.44 8.12
Hildebrand, Nadine (GER) (1987) time 252 3.60 4.64 5.64 6.64 7.66 8.68 970 1076 11.82 13.04 817
reactiontime 0.142 interval 1.08 1.04 1.00 1.00 1.02 1.02 1.02 1.06 1.06 1.22 3.12 3.04 3.14
velocity 5.16 7.87 8.17 8.50 8.50 833 8.33 8.33 8.02 8.02 8.61 7.67 8.17 8.39 8.12
Gomis, Sandra (FRA) (1983) time 254 3.60 4.64 5.64 6.64 7.70 8.74 982 1086 11.98 13.18 9/8
reactiontime 0.161 interval 1.06 1.04 1.00 1.00 1.06 1.04 1.08 1.04 112 1.20 3.10 3.10 3.24
velocity 512 8.02 8.17 8.50 8.50 8.02 8.17 7.87 8.17 7.59 8.75 7.59 8.23 8.23 7.87
9.00 :
Velocity (m/s) —8— Kendra Harrison

8.50 e Dawn Harper-
Nelson
8.00 == Cindy Ofili
Jasmin Stowers
7.50
e Cindy Roleder
7.00
=@ Cindy Billaud
6.50 «=8— Nadine Hildebrand
6.00 =B Sandra Gomis
5.50
5.00
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=gagb706YSOU
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Biomechanical Analysis
2016 Athletissime (Luasanne, SUI) (TV Analysis)
100m Hurdles Date: 2016.08.25 Wind: 0.7 m/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 248 3.50 448 5.44 6.40 7.36 8.32 928 1026 1126 1242 5/1
reactiontime 0.148 interval 1.02 0.98 0.96 0.96 0.96 0.96 0.96 0.98 100 1.16 2.96 2.88 294
velocity 524 8.33 867 8.85 8.85 8.85 8.85 8.85 8.67 850 905 805 8.61 8.85 867
Harper-Nelson, Dawn (USA) (1984) time 254 3.56 4.56 5.56 6.54 7.52 8.52 952 1052 1152 12.71 8/2
reactiontime 0.145 interval 1.02 1.00 1.00 0.98 0.98 1.00 1.00 1.00 1.00 119 3.02 2.96 3.00
velocity 5.12 8.33 8.50 8.50 8.67 8.67 8.50 8.50 8.50 850 882 787 844 8.61 8.50
Stowers, Jasmin (USA) (1991) time 2.56 3.58 4.58 5.56 6.54 7.54 8.54 954 1056 11.58 12.75 6/3
reactiontime  0.135 interval 1.02 1.00 0.98 0.98 1.00 1.00 1.00 1.02 1.02 117 3.00 2.98 3.04
velocity 5.08 8.33 8.50 8.67 8.67 8.50 8.50 8.50 8.33 833 897 784 8.50 8.56 8.39
Ofili, Cindy (GBR) (1994) time 2.56 3.58 4.60 5.58 6.54 7.52 8.52 954 1056 11.60 12.80 714
reactiontime 0.145 interval 1.02 1.02 0.98 0.96 0.98 1.00 1.02 1.02 104 120 3.02 2.94 3.08
velocity 5.08 8.33 8.33 8.67 8.85 8.67 8.50 8.33 8.33 817 875 7.81 844 8.67 828
Nelvis, Sharika (USA) (1990) time 248 3.50 452 5.52 6.52 7.54 8.56 956  10.62 11.66 12.88 4/5
reactiontime 0.137 interval  7steps  1.02 1.02 1.00 1.00 1.02 1.02 1.00 1.06 104 122 3.04 3.04 3.10
velocity 524 8.33 8.33 8.50 8.50 833 8.33 8.50 8.02 817 861 7.76 8.39 8.39 8.23
Rard-Reuse, Clélia (SUI) (1988) time 2.56 3.60 4.62 5.64 6.66 7.66 8.70 972 1074 11.78 13.00 3/6
reactiontime 0.142 interval 1.04 1.02 1.02 1.02 1.00 1.04 1.02 1.02 1.04 1.22 3.08 3.06 3.08
velocity 5.08 8.17 8.33 8.33 8.33 8.50 8.17 8.33 8.33 817 861 7.69 8.28 8.33 8.28
Simmonds, Megan (JAM) (1994) time 248 3.52 4.52 5.50 6.52 7.54 8.58 964 1074 11.88 13.15 2/7
reactiontime 0.174 interval 1.04 1.00 0.98 1.02 1.02 1.04 1.06 1.10 114 127 3.02 3.08 3.30
velocity 5.24 8.17 8.50 8.67 8.33 8.33 8.17 8.02 7.73 746 827 760 844 8.28 7.73

9.50 :
Velocity (m/s
i) =8 Kendra Harrison

9.00

=@ Dawn Harper-
8.50 Nelson

=@ Jasmin Stowers
8.00

Cindy Ofili

7.50

=@ Sharika Nelvis
7.00

=B C|élia Rard-Reuse
6.50

=@\ egan Simmonds
6.00
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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=k2tdcmH4rkU
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Biomechanical Analysis

2016 Olympic Games (Rio de Janeiro, BRA) (TV Analysis)

100m Hurdles

Rollins, Brianna (USA) (1991)
reaction time

Ali, Nia (USA) (1988)
reaction time

Castlin, Kristi (USA) (1988)
reaction time

Ofili, Cindy (GBR) (1994)
reaction time

Roleder, Cindy (GER) (1989)
reaction time

0.158

0.154

0.152

0.161

0.130

Seymour, Pedrya (BAH) (1995)

reaction time

Porter, Tiffany (GBR) (1987)
reaction time

George, Phylicia (CAN) (1987)
reaction time

Velocity (m/s)

8.00
7.50
7.00
6.50
6.00
5.50

5.00

H1 H2

Time Intervals (s)

3.50

0.179

0.142

0.143

Date: 2016.08.17

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
2.30

5.65

237

5.49

237

5.49

5.49

243

5.35

2.38

5.46

240

542

240

H4

H2
3.32
1.02
8.33

3.37
1.00
8.50

3.40
1.03
8.25

340
1.03
8.25

344
1.01
8.42

343

Wind: 0.0m/s
H3 H4
4.30 5.27
0.98 0.97
867 8.76
4.36 5.36
0.99 1.00
8.59 8.50
443 5.40
1.03 0.97
8.25 8.76
4.40 5.37
1.00 0.97
8.50 8.76
4.44 5.40
1.00 0.96
8.50 8.85
445 5.43
1.02 0.98
8.33 8.67
4.40 5.37
1.00 0.97
8.50 8.76
4.43 5.40
1.00 0.97
8.50 8.76

H5

H6

Hurdle Phases

H5
6.24
0.97
8.76

6.33
0.97
8.76

6.37
0.97
8.76

6.34
0.97
8.76

6.42
1.02
8.33

6.41
8.67
6.34
0.97
8.76
6.40

1.00
8.50

Hé
7.20
0.96
8.85

7.30
0.97
8.76

7.37
1.00
8.50
7.31

0.97
8.76

H7

H7
8.17
0.97
8.76

8.27
0.97
8.76
8.34
0.97
8.76
8.31
1.00
8.50
840
8.67
8.37
0.97
8.76
8.34
8.50
841

1.01
842

H8

H8
9.15
0.98
8.67

9.24

943
1.02
8.33

H9
10.14
0.99
8.59

10.24
1.00
8.50

10.31
1.00
8.50

10.31
1.00
8.50

10.41
1.01
8.42

10.34
0.97
8.76

10.37
8.25

10.46

1.03
8.25

H9

H10 Run-In
11.14

100 134
850 784
11.27

1.03 132
825 795
11.31

1.00 1.30
850 808
11.34

103 129
825 814
11.44

1.03 130
825 808
11.34

1.00 1.42
850  7.39
11.41

104 135
817 778
11.51

105 138
810 761

H10

24

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

FINAL
1248 6/1
8.01
12.59 4/2
7.94
12.61 713
7.93
12.63 8/4
7.92
12.74 2/5
7.85
12.76 5/6
7.84
12.76 317
7.84
12.89 9/8
7.76

Run-n

100m

297
8.59

2.99
8.53

3.03
842

3.00
8.50

297
8.59

3.05

297
8.59

3.00
8.50

290
8.79

291
8.76

294
8.67

294
8.67

3.00
8.50

294
8.67

297
8.59

3.01
8.47

297
8.59

3.00
8.50

297
8.59

3.03
842

3.04
8.39

297
8.59

3.07
8.31

3.10
8.23

=& Brianna Rollins

=8 Nia Ali

@ Kristi Castlin

Cindy Ofili

8- Cindy Roleder

=@ Pedrya Seymour

=8 Tiffany Porter

=8 Phylicia George

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 @ 60fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=sPzOBd5¢380
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Biomechanical Analysis
2016 London Anniversary Games (London, GBR)

100m Hurdles Date: 2016.07.22 Wind: 0.3m/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 249 3.49 4.45 5.40 6.33 727 8.21 9.15 1011 11.10 12.20 6/1
reactiontime 0.149 interval 1.00 0.96 0.95 0.93 0.94 0.94 0.94 0.96 0.99 1.10 WR 29 2.81 2.89
velocity 522 8.50 8.85 8.95 9.14 9.04 9.04 9.04 8.85 8.59 9.55 8.20 8.76 9.07 8.82
Rollins, Brianna (USA) (1991) time 246 3.46 4.44 542 6.38 7.36 8.34 9.34 10.38 1140 12.57 712
reactiontime 0.140 interval 1.00 0.98 0.98 0.96 0.98 0.98 1.00 1.04 1.02 1.17 2.96 292 3.06
velocity 528 8.50 8.67 8.67 8.85 8.67 8.67 8.50 8.17 8.33 8.97 7.96 8.61 8.73 8.33
Castlin, Kristi (USA) (1988) time 254 3.58 4.60 5.58 6.56 7.54 8.50 946 1046 1146 12.59 9/3
reactiontime 0.144 interval 1.04 1.02 0.98 0.98 0.98 0.96 0.96 1.00 1.00 1.13 3.04 292 2.96
velocity 512 8.17 8.33 8.67 8.67 8.67 8.85 8.85 8.50 8.50 9.29 7.94 8.39 8.73 8.61
Ali, Nia (USA) (1988) time 248 348 4.46 542 6.44 742 8.40 9.38 1040 1142 12.63 5/4
reactiontime 0.145 interval 1.00 0.98 0.96 1.02 0.98 0.98 0.98 1.02 1.02 1.21 294 2.98 3.02
velocity 524 8.50 8.67 8.85 8.33 8.67 8.67 8.67 8.33 8.33 8.68 7.92 8.67 8.56 8.44
Talay, Alina (BLR) (1989) time 252 3.52 4.50 5.48 6.44 742 8.40 9.40 1042 1146 12.66 315
reactiontime 0.118 interval 1.00 0.98 0.98 0.96 0.98 0.98 1.00 1.02 1.04 1.20 2.96 292 3.06
velocity 5.16 8.50 8.67 8.67 8.85 8.67 8.67 8.50 8.33 8.17 8.75 7.90 8.61 8.73 8.33
Porter, Tiffany (GBR) (1987) time 248 3.50 4.50 5.50 6.48 746 8.46 9.46 1046 1148 12.70 2/6
reactiontime 0.119 interval 1.02 1.00 1.00 0.98 0.98 1.00 1.00 1.00 1.02 1.22 3.02 2.96 3.02
velocity 524 8.33 8.50 8.50 8.67 8.67 8.50 8.50 8.50 833 8.61 7.87 8.44 8.61 8.44
Zagré, Anne (BEL) (1990) time 264 3.68 4.70 572 6.70 7.68 8.68 9.68 1068  11.72 12.94 117
reactiontime 0.160 interval 1.04 1.02 1.02 0.98 0.98 1.00 1.00 1.00 1.04 1.22 3.08 2.96 3.04
velocity 4.92 8.17 8.33 8.33 8.67 8.67 8.50 8.50 8.50 8.17 8.61 7.73 8.28 8.61 8.39
Ennis-Hill, Jessica (GBR) (1986) time 2.58 3.60 4.62 5.62 6.62 7.64 8.64 9.70 10.80 11.86 13.04 8/8
reactiontime 0.155 interval 1.02 1.02 1.00 1.00 1.02 1.00 1.06 1.10 1.06 1.18 3.04 3.02 322
velocity 5.04 8.33 8.33 8.50 8.50 8.33 8.50 8.02 7.73 8.02 8.90 7.67 8.39 844 7.92
Stowers, Jasmin (USA) (1991) time 252 352 4.50 5.50 dnf 4/--
reactiontime 0.132 interval 1.00 0.98 1.00 298
velocity 5.16 8.50 8.67 8.50 8.56
Velocity (m/s)
9.50 —8— Kendra Harrison

«8—Brianna Rollins

=@ Kristi Castlin

8.50
Nia Ali
=B Alina Talay
7.50
=8 Tiffany Porter
el AN Zagré
6.50
=B Jessica Ennis-Hill
=@ Jasmin Stowers
5.50
4.50
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

Kendra Harrison
Source: Vazel, PJ. (2016) Analysis of Keni Harrison's World Record 100m Hurdles Race. Retrieved from

2nd - 8th Place (TV Analysis)
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=jJO05weE kU
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Biomechanical Analysis
2016 London Anniversary Games (London, GBR)

100m Hurdles Date: 2016.07.22 Wind: 02m/s Heat 2
H1  H2 H3 H4 H5 H6 H7 H8  H9  H10 Run-in 100m LanelPlace H1-H4 H4-H7 H7-H10

Harrison, Kendra (USA) (1992) time 255 356 455 553 647 742 838 934 1033 1133 1240 4/1
reactiontime 0,143  interval 101 099 098 094 095 09 096 099 100 107 298 285 295
velocity 510 842 859 867 904 895 885 885 85 850 981 806 85 895 864

Stowers, Jasmin (USA) (1991) time 256 356 456 554 652 748 844 944 1040 1144 1258 7/2
reactiontime 0,143 interval 100 100 098 098 09 096 100 096 104 114 298 290 300
velocity 508 850 850 867 867 885 885 850 885 817 921 795 85 879 850

Castlin, Kristi (USA) (1988) time 254 358 460 556 652 748 844 944 1044 1148 1267 5/3
reactiontime 0,140  interval 104 102 09 0% 09 0% 100 100 104 119 302 288 304
velocity ~ 512 817 833 885 885 88 885 850 850 817 882 7.89 844 885 839

Date: 2016.07.22 Wind: 0.3m/s Heat 1

H1  H2 H3 H4 H5 H6 H7 H8 HO  H10 Run-in 100m LanelPlace H1-H4 H4-H7 H7-H10

Ali, Nia (USA) (1988) time 252 354 454 550 650 748 848 948 1048 1150 1260 7/1
reactiontime 0,156  interval 102 100 096 100 098 100 100 100 102 119 298 298 302
velocity 516 833 850 885 850 867 850 850 850 833 882 7.88 856 856 844

Rollins, Brianna (USA) (1991) time 248 344 444 542 640 738 840 946 1050 1154 1274 6/2
reaction time ~ 0.135  interval 096 100 098 098 098 102 106 104 104 120 294 298 314
velocity ~ 524 885 850 867 867 867 833 802 817 817 875 7.85 867 856 812

Ennis-Hill, Jessica (GBR) (1986)  time 258 360 460 560 660 760 858 960 1060 1164 1276 9/3
reactiontime 0,152  interval 102 100 100 100 100 098 102 100 104 112 302 298 306
velocity ~ 504 833 850 850 850 850 867 833 850 817 938 7.84 844 856 833

10.00 “vglocity (mis)
=B Kendra Harrison

9.50 (H2)
9.00 =B Jasmin Stowers
(H2)
8.50 2. = =
e Kristi Castlin (H2)
8.00
Nia Ali (H1)
7.50
7.00 8- Brianna Rollins (H1)
6.50
=@ Jessica Ennis-Hill
6.00 (1)
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

Heat 2 - Kendra Harrison
Source: Brice, P. (2017) Critical determinants of sprint hurdle performance
Heat 2 - 2nd & 3rd (TV Analysis) Heat 1 (TV Analysis)
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 25fps Quality & Frame Rate: 1280 x 720 @ 25fps
Timing From: First Movement Timing From: First Movement
Source: hitps:/www.youtube com/watch?v=1vsMbeYXPtA Source: hitps://www youtube.com/watch?v=0E2tuF 2-j-k
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Biomechanical Analysis

2016 USA Olympic Trials (Eugene, OR) (TV Analysis)

100m Hurdles

Date: 2016.07.08

Rollins, Brianna (USA) (1991) time
reaction time interval
velocity
Castlin, Kristi (USA) (1988) time
reaction time interval
velocity
Ali, Nia (USA) (1988) time
reaction time interval
velocity
Harrison, Queen (USA) (1988) time
reaction time interval
velocity
Nelvis, Sharika (USA) (1990) time
reaction time interval
velocity
Harrison, Kendra (USA) (1992) time
reaction time interval
velocity
Coward, Jackie (USA) (1989) time
reaction time interval
velocity
Stowers, Jasmin (USA) (1991) time
reaction time interval
velocity
950 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)

6.00

H1
240

5.42
2.50
5.20
246
5.28
2.50
5.20
2.50
7 Steps
5.20
247
5.26
253
5.14
253

5.14

H4

H2
340
1.00
8.50

353
1.03
8.25

347
1.01
8.42

353
1.03
8.25

352
1.02
8.33

3.50
1.03
8.25
3.57
8.17
353

1.00
8.50

Wind: 1.2m/s
H3 H4
4.37 534
0.97 0.97
8.76 8.76
4.53 5.50
1.00 0.97
8.50 8.76
447 544
1.00 0.97
8.50 8.76
4.50 547
0.97 0.97
8.76 8.76
4.50 5.50
0.98 1.00
8.67 8.50
450 547
1.00 0.97
8.50 8.76
4.57 5.57
1.00 1.00
8.50 8.50
4.50 548
0.97 0.98
8.76 8.67

H5

H6

Hurdle Phases

H5
6.27
0.93
9.14

6.47
0.97
8.76

6.41
8.76

6.44
0.97
8.76

6.47
0.97
8.76

6.44
0.97
8.76

6.54
0.97
8.76

6.44
0.96
8.85

Hé
7.20
0.93
9.14

7.40
0.93
9.14

7.37

0.96
8.85

H7

H7

H8

H8
9.1
0.97
8.76

9.34
0.97
8.76

9.31
0.97
8.76

H9
10.11
1.00
8.50

10.34
1.00
8.50

10.31
1.00
8.50

10.35
1.01
842

10.37
1.03
8.25

10.37
1.00

10.49
8.33

10.34

1.00
8.50

H9

H10 Run-In
11.11

100 123
850 854
11.31

097 119
876 882
11.33

102 122
833 861
11.35

100 122
850 861
11.37

100 123
850 854
11.37

1.00 1.25
850 840
11.51

102 124
833 847
11.31

097 582
876  1.80

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

FINAL

12.34 4/1
8.10
12.50 3/2

PB

8.00
12.55 6/3
o0
12.57 5/4
7.96
12.60 8/5
7.94
12.62 2/6
7.92
12.75 117
7.84
17.13 718
5.84

Run-n

100m

2.94
8.67

3.00
8.50

298
8.56

297
8.59

3.04
8.39

2.95
8.64

2.80
9.1

287
8.89

290
8.79

290
8.79

287
8.89

290
8.79

290
8.79

2.89
8.82

297
8.59

2.94
8.67

299
8.53

2.98
8.56

3.04
8.39

2.94
8.67

==& Brianna Rollins

=@ risti Castlin

== Nia

Ali

Queen Harrison

=8 Sharika Nelvis

=@ Kendra Harrison

=B | ackie Coward

=@ Jasmin Stowers

5.00

4.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 1080 @ 25fps

Timing From: First Movement
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Source: hitps:/www.youtube.com/watch?v=jJOo5weEIKU
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Biomechanical Analysis

2016 European Championships (Amsterdam, NED) (TV Analysis)

100m Hurdles Date: 2016.07.07 Wind: -0.7 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Roleder, Cindy (GER) (1989) time 2.58 3.58 4.56 5.54 6.52 7.50 8.50 9.48 1048 1150 12.62 7/1
reactiontime 0.135 interval 1.00 0.98 0.98 0.98 0.98 1.00 0.98 1.00 1.02 1.12 2.96 2.96 3.00
velocity 5.04 8.50 8.67 8.67 8.67 8.67 8.50 8.67 8.50 8.33 9.38 7.92 8.61 8.61 8.50
Talay, Alina (BLR) (1989) time 252 3.54 4.52 5.50 6.48 744 842 9.44 10.46 1148 12.68 5/2
reactiontime 0.153 interval 1.02 0.98 0.98 0.98 0.96 0.98 1.02 1.02 1.02 1.20 298 292 3.06
velocity 5.16 8.33 8.67 8.67 8.67 8.85 8.67 8.33 8.33 8.33 8.75 7.89 8.56 8.73 8.33
Porter, Tiffany (GBR) (1987) time 252 354 452 550 650 748 846 948 1050 1154 12.76 4/3
reactiontime 0.133 interval 1.02 0.98 0.98 1.00 0.98 0.98 1.02 1.02 1.04 1.22 298 2.96 3.08
velocity 5.16 8.33 8.67 8.67 8.50 8.67 8.67 833 8.33 8.17 8.61 7.84 8.56 8.61 8.28
Rard-Reuse, Clélia (SUI) (1988) time 2.54 3.58 4.60 5.62 6.62 7.62 8.62 9.66 10.70  11.76 12.96 6/4
reactiontime 0.133 interval 1.04 1.02 1.02 1.00 1.00 1.00 1.04 1.04 1.06 1.20 3.08 3.00 3.14
velocity 512 8.17 8.33 8.33 8.50 8.50 8.50 8.17 8.17 8.02 8.75 7.72 8.28 8.50 8.12
Zagré, Anne (BEL) (1990) time 2.56 3.62 4.66 5.68 6.68 7.66 8.64 9.66 10.70  11.76 12.97 2/5
reactiontime 0.126 interval 1.06 1.04 1.02 1.00 0.98 0.98 1.02 1.04 1.06 1.21 3.12 2.96 3.12
velocity 5.08 8.02 8.17 8.33 8.50 8.67 8.67 8.33 8.17 8.02 8.68 7.7 8.17 8.61 8.17
Pesiridou, Elisavet (GRE) (1992) time 262 3.68 472 5.72 6.72 7.74 8.76 9.76 1080 11.84 13.05 8/6
reactiontime 0.142 interval 7steps  1.06 1.04 1.00 1.00 1.02 1.02 1.00 1.04 1.04 1.21 3.10 3.04 3.08
velocity 4.96 8.02 8.17 8.50 8.50 8.33 8.33 8.50 8.17 8.17 8.68 7.66 823 8.39 8.28
Billaud, Cindy (FRA) (1986) time 262 3.66 4.70 5.70 6.68 7.70 8.72 9.78 10.84 1194 13.29 3/7
reactiontime 0.143 interval 1.04 1.04 1.00 0.98 1.02 1.02 1.06 1.06 1.10 1.35 3.08 3.02 3.22
velocity 4.96 8.17 8.17 8.50 8.67 8.33 8.33 8.02 8.02 73 7.78 7.52 8.28 844 7.92
Dutkiewicz, Pamela (GER) (1991) time 2,60 dnf 9/--
reactiontime 0.145 interval
velocity 5.00
950 Velocity (m/s)
= Cindy Roleder
9.00
=8 Alina Talay
8.50
=@ Tiffany Porter
8.00
Clélia Rard-Reuse
7.50
=@ Anne Zagré
7.00
=B E|isdvet Pesiridou
6.50
. .
6.00 =B Cindy Billaud
=8 Pamela Dutkiewicz
5.50
5.00
4.50
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: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=7p34\WeT70-E
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Biomechanical Analysis

2016 Bauhaus Athletics (Stockholm, SWE) (TV Analysis)

100m Hurdles

Harrison, Kendra (USA) (1992)
reactiontime 0.185

Ali, Nia (USA) (1988)
reactiontime  0.145

Harrison, Queen (USA) (1988)
reactiontime 0.175

Talay, Alina (BLR) (1989)
reactiontime  0.148

Kallur, Susanna (SWE) (1981)
reactiontime  0.163

Pedersen, Isabelle (NOR) (1992)
reactiontime  0.190

Zagré, Anne (BEL) (1990)
reactiontime  0.192

Westerlund, Elin (SWE) (1990)
reactiontime  0.148

Velocity (m/s)

8.00
7.50
7.00
6.50
6.00
5.50

5.00

H1 H2

Time Intervals (s)

3.50

Date: 2016.06.16

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
246

5.28
246
5.28
254
512
2.50
5.20
248
524
257
7 steps
2.60
5.00

253

H2
348
1.02
8.33

3.46
1.00
8.50
3.64
1.10
7.73
3.52

8.33

Wind: -0.4 m/s
H3 H4
448 5.46
1.00 0.98
8.50 8.67
4.48 5.44
1.02 0.96
8.33 8.85
464 5.64
1.00 1.00
8.50 8.50
452 5.52
1.00 1.00
8.50 8.50
4.53 5.50
1.03 0.97
825 8.76
4.60 5.60
1.00 1.00
8.50 8.50
4.70 5.70
1.03 1.00
825 8.50
4.60 5.64
1.03 1.04
8.25 817

H5

Hé
7.38

8.85
7.44
8.50
7.60

8.50

8.50

8.52
1.02
8.33

8.67
1.03
8.25
8.74
8.33
8.77

1.05
8.10

9.52
1.02
833
9.54
1.02
8.33
9.71
817
9.77
8.25
9.91

1.14
7.46

H9

H10 Run-In
11.38

100 128
850 820
11.56

1.06 129
802 814
11.62

104 125
817 840
11.58

104 132
817 795
11.64

107 136
794 7.72
11.84

1.07 1.31
794 802
11.86

105 133
810  7.89
12.17

1450y 1.38
739 761

H4

H5

H6

Hurdle Phases

H7

H8

H9

H10

29

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

FINAL
12.66 5/1
7.90
12.85 2/2
7.78
12.87 6/3
7t
12.90 3/4
7.75
13.00 4/5
7.69
13.15 8/6
7.60
13.19 717
7.58
13.55 1/8
7.38

Run-n

100m

3.00
8.50

2.98
8.56

3.10
8.23

3.02
844

3.02

3.03
842

3.10
8.23

3.1
8.20

292
8.73

3.00
8.50

294
8.67

298
8.56

3.02

3.07
8.31

3.04
8.39

3.13
8.15

3.00
8.50

3.12
8.17

3.04
8.39

3.08
8.28

3.12
8.17

317

3.12
817

3.40
7.50

=@ Kendra Harrison

=8 Nia Ali

=@ Queen Harrison

Alina Talay

=8 Susanna Kal lur

=@ |sabelle Pedersen

=B Anne Zagré

=@ E|in Westerlund

3.00

2.50

2.00

1.50

1.00

0.50

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=AJTCbn_dFO4
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Biomechanical Analysis

2016 Bislett Games (Oslo, NOR) (TV Analysis)

100m Hurdles

Rollins, Brianna (USA) (1991)
reactiontime  0.143

Harper-Nelson, Dawn (USA) (1984)
reactiontime  0.161

Stowers, Jasmin (USA) (1991)
reactiontime 0.188

Porter, Tiffany (GBR) (1987)
reactiontime  0.143

Roleder, Cindy (GER) (1989)
reactiontime  0.145

Pedersen, Isabelle (NOR) (1992)
reactiontime 0.156

Pearson, Sally (AUS) (1986)
reactiontime 0.116

950 “Velocity (m/s)
9.00

8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00

4.50
H1 H2

Time Intervals (s)

Date: 2016.06.09

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

time
interval
velocity

H3

H1
244

5.33
2.50
5.20
2.60
5.00
252
5.16
264
492
252
7 steps
5.16
254

5.12

H4

H2
344
1.00
8.50

354
1.04
8.17

3.64
1.04
8.17

3.54
1.02
8.33

3.68

Wind: -0.4 m/s
H3 H4
442 5.40
0.98 0.98
867 8.67
4.54 5.52
1.00 0.98
8.50 8.67
462 5.60
0.98 0.98
8.67 8.67
4.56 5.56
1.02 1.00
8.33 8.50
4.68 5.68
1.00 1.00
8.50 8.50
456 5.58
1.00 1.02
8.50 8.33
4.60 5.62
1.04 1.02
817 8.33

H5

H6

Hurdle Phases

Hé
7.38
1.02
833

7.50
0.98
8.67

7.54
8.85
7.54
1.00
8.50
7.68
1.00

7.60
1.02
833

7.66

1.02
833

H7

H8

H8

H9
10.34
1.02
8.33

10.52
1.00
8.50

10.58
1.02
8.33

10.60
1.04
8.17

10.72
1.02
8.33

10.72

H9

H10
11.34
1.00
8.50

11.54
1.02
833

11.60
1.02
8.33

11.68
1.08
7.87

11.78

Run-In
122
8.61

1.21
8.68

119
8.82

1.26
8.33

1.16
9.05

1.30
8.08

1.28
8.20

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

FINAL
12.56 5/1
7.96
12.75 3/2
7.84
12.79 6/3
7.82
12.94 714
7.73
12.94 8/5
7.73
13.12 2/6
7.62
13.14 117
7.61

Run-n

100m

2.96
8.61

3.02
844

3.00
8.50

3.04
8.39

3.04
8.39

3.06
8.33

3.08
8.28

294
8.67

298
8.56

296
8.61

298
8.56

3.00
8.50

3.02

3.06
8.33

3.00
8.50

3.04
8.39

3.04
8.39

3.14
8.12

3.10
8.23

3.22
7.92

3.18
8.02

=&— Brianna Rollins

=@ Dawn Harper-
Nelson

= Jasmin Stowers

Tiffany Porter

=8 Cindy Roleder

=8 |sabelle Pedersen

=@ Sally Pearson

3.50

3.00
2.50
2.00
1.50
1.00
0.50
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 25fps

Timing From: First Movement

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

2016 Birmingham Diamond League (Birmingham, GBR) (TV Analysis)

100m Hurdles

Date: 2016.06.05

Harrison, Kendra (USA) (1992) time
reactiontime 0.212 interval
velocity
Rollins, Brianna (USA) (1991) time
reactiontime 0.144 interval
velocity
Castlin, Kristi (USA) (1988) time
reactiontime 0.164 interval
velocity
Harper-Nelson, Dawn (USA) (1984) time
reactiontime 0.151 interval
velocity
Porter, Tiffany (GBR) (1987) time
reactiontime 0.136 interval
velocity
Ali, Nia (USA) (1988) time
reactiontime 0.198 interval
velocity
Pearson, Sally (AUS) (1986) time
reactiontime 0.129 interval
velocity
Hatton, Lucy (GBR) (1994) time
reactiontime 0.232 interval
velocity
950 Velocity (m/s)
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50

H1 H2

Time Intervals (s)

3.50

H3

H1
246

5.28

243

5.35

2.46

5.28

2.50

5.20

2.50

5.20

253

5.14

253

5.14

263

4.94

H4

H2
348
1.02
8.33

3.46
1.03
8.25

3.56
1.10
773

353
1.03
8.25

353
1.03
8.25

3.56
1.03
8.25

3.56
1.03
8.25

3.70
1.07
7.94

Wind: -0.3m/s
H3 H4
4.46 5.43
0.98 0.97
867 8.76
443 5.40
0.97 0.97
8.76 8.76
456 5.58
1.00 1.02
8.50 8.33
4.53 5.56
1.00 1.03
8.50 8.25
4.53 5.56
1.00 1.03
8.50 8.25
458 5.58
1.02 1.00
8.33 8.50
4.60 5.63
1.04 1.03
817 8.25
4.73 5.76
1.03 1.03
825 8.25

H5

H6

Hurdle Phases

H5
6.40
0.97
8.76

6.40
1.00
8.50

6.52
0.94
9.04

6.53
0.97
8.76

Hé
7.33
0.93
9.14

7.35
0.95
8.95

748
0.96
8.85

753
1.00
8.50

753
1.00
8.50
7.56
1.00
8.50
7.68
833
7.83

1.03
8.25

H7

H7
8.30
0.97
8.76

8.30
0.95
8.95

8.48
1.00
8.50
8.50

0.97
8.76

8.25

H8

H8
9.27
0.97
8.76

9.53

9.58
1.02
833

9.74
817
9.93

1.07
7.94

H9
10.27
1.00
8.50

10.33
1.03
8.25

1048
1.00
8.50

10.50
1.02
8.33

10.53
1.00
8.50

10.56
8.67

10.80
8.02

11.00

1.07
7.94

H9

H10 Run-In
11.27

100 119
850 882
11.33

100 124
850 847
11.48

1.00 127
850 827
11.53

103 125
825 840
11.60

107 126
794 833
11.64

108  1.31
787 802
11.93

113 132
752 795
12.06

106  1.30
802 808

FINAL

100m Lane/Place H1-H4 H4-H7 H7-H10
12.46 6/1

297 2.87 297
8.03 8.59 8.89 8.59
12.57 712

297 290 3.03
7.96 8.59 8.79 842
12.75 5/3

3.12 2.90 3.00
7.84 817 8.79 8.50
12.78 2/4

3.06 294 3.03
7.82 8.33 8.67 842
12.86 3/5

3.06 297 3.07
7.78 8.33 8.59 8.31
12.95 8/6

3.05 2,98 3.08
7.72 8.36 8.56 8.28
13.25 4/7

3.10 3.07 3.23
7.55 8.23 8.31 7.89
13.36 9/8

3.13 3.10 3.20
7.49 8.15 8.23 7.97

H10

=8 Kendra Harrison

=8 Brianna Rollins

=B Kristi Castlin
Dawn Harper-
Nelson

=B Tiffany Porter

=@ Nia Ali

=B Sl ly Pearson

=8 | ucy Hatton

Run-n 100m

3.00

2.50

2.00

1.

w
o

1.00

0.

w
o

0.00

www athletefirst.org
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Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps:/www.youtube.com/watch?v=BRU0oSXAkt40
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Biomechanical Analysis

2016 Prefontaine Classic (Eugene, OR) (TV Analysis)

32

100m Hurdles Date: 2016.05.28 Wind: 0.7 m/s FINAL
H1 H2 H3 H4 H5 Hé H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Harrison, Kendra (USA) (1992) time 242 342 438 532 6.26 722 8.14 910 1006 11.02 12.24 6/1
reaction time interval 1.00 0.96 094 0.94 0.96 0.92 0.96 0.96 0.96 122 ARPB 2.90 282 2.88
velocity 537 8.50 8.85 9.04 9.04 8.85 9.24 8.85 8.85 885 861 817 8.79 9.04 8.85
Rollins, Brianna (USA) (1991) time 244 344 4.38 534 6.30 7.30 8.30 928 1030 11.32 12,53 3/2
reaction time interval 1.00 0.94 0.96 0.96 1.00 1.00 0.98 1.02 1.02 1.21 2.90 2.96 3.02
velocity 5.33 8.50 9.04 8.85 8.85 8.50 8.50 8.67 8.33 833 868 798 8.79 8.61 844
Stowers, Jasmin (USA) (1991) time 254 3.54 4.50 5.46 6.42 7.38 8.34 934 1032 11.32 12.55 713
reaction time interval 1.00 0.96 0.96 0.96 0.96 0.96 1.00 0.98 1.00 1.23 292 2.88 298
velocity 512 8.50 8.85 8.85 8.85 8.85 8.85 8.50 8.67 850 854 797 8.73 8.85 8.56
Ali, Nia (USA) (1988) time 248 348 446 5.46 6.44 742 842 942 1044 1146 12.72 1/4
reaction time interval 1.00 0.98 1.00 0.98 0.98 1.00 1.00 1.02 1.02 1.26 2.98 2,96 3.04
velocity 524 8.50 8.67 8.50 8.67 8.67 8.50 8.50 8.33 833 833 786 8.56 861 8.39
Nelvis, Sharika (USA) (1990) time 244 346 4.50 548 6.48 7.48 848 948 1052 11.56 12.82 5/5
reaction time interval  7steps  1.02 1.04 0.98 1.00 1.00 1.00 1.00 1.04 1.04 1.26 3.04 3.00 3.08
velocity 5.33 8.33 817 8.67 8.50 8.50 8.50 8.50 8. 817 833 780 8.39 8.50 8.28
Talay, Alina (BLR) (1989) time 252 352 454 552 650 750 848 950 1054 1158 12.85 8/6
reaction time interval 1.00 1.02 0.98 0.98 1.00 0.98 1.02 1.04 1.04 127 3.00 2.96 3.10
velocity 5.16 8.50 8.33 8.67 8.67 8.50 8.67 8.33 8.17 817 827 778 8.50 8.61 8.23
Porter, Tiffany (GBR) (1987) time 248 3.52 4.52 5.50 6.48 748 848 950 1054 11.60 12.90 717
reaction time interval 1.04 1.00 0.98 0.98 1.00 1.00 1.02 1.04 1.06 1.30 3.02 298 3.12
velocity 524 8.17 8.50 8.67 867 8.50 8.50 8.33 817 802 808 775 844 8.56 817
Harper-Nelson, Dawn (USA) (1984) time 252 3.56 4.56 5.58 6.58 7.56 8.56 958 1062 11.70 13.01 4/8
reaction time interval 1.04 1.00 1.02 1.00 0.98 1.00 1.02 1.04 1.08 1.31 3.06 298 3.14
velocity 5.16 8.17 8.50 8.33 8.50 8.67 8.50 833 8.17 787 802 769 8.33 8.56 8.12
9.50 :
Velocity (m/s) =8 Kendra Harrison
9.00
=8 Brianna Rollins
8:50 =B Jasmin Stowers
8.00 Nia Ali
7.50 =l Sharika Nelvis
7.00 =8 Alina Talay
e T
6.50 Tiffany Porter
=8 Dawn Harper-
6.00 Nelson
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
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=TLgOUUXw1Q
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Men's 400m Hurdles



Biomechanical Analysis

2016 Top 10 Times - Men's 400m Hurdles

Clement, Kerron (USA) (1985) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time

reactiontime 0.227 interval No Information Available
velocity
H1lead leg strides
Mucheru, Bonface (KEN) (1992) H1 H2 H3 H4

FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time

reactiontime 0.165 interval No Information Available
velocity
H1 lead leg strides

Copello, Yasmani (TUR) (1987) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time

reactiontime 0.186 interval No Information Available
velocity
H1 lead leg strides

Barr, Thomas (IRL) (1992) H1 H2 H3 H4

FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time

reactiontime 0.191 interval No Information Available
velocity
H1lead leg strides
Bett, Nicholas (KEN) (1990) H1 H2 H3 H4
FINAL - 2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)
date 27-Aug time 6.04 9.72 1348 17.32
reactiontime 0.167 interval 3.68 3.76 3.84
velocity 745 9.51 9.31 9.11
H1 lead leg R strides 21 13 13 13

Whyte, Annsert (JAM) (1987) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time

reactiontime 0.167 interval No Information Available
velocity
H1 lead leg strides
Dutch, Johnny (USA) (1989) H1 H2 H3 H4
FINAL - 2016 Racers Grand Prix (Kingston, JAM) (TV Analysis)
date 11-Jun time 5.67 9.33 1313 17.03
reaction time interval 3.66 3.80 3.90
velocity 7.94 9.56 9.21 8.97
H1lead leg R strides 22 13 13 13
Clement, Kerron (USA) (1985) H1 H2 H3 H4
FINAL - 2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)
date 27-Aug time 5.88 9.60 13.32  17.08
reactiontime 0.137 interval 3.72 3.72 3.76
velocity 7.65 9.41 941 9.31
H1 lead leg R strides 20 13 13 13

Copello, Yasmani (TUR) (1987) H1 H2 H3 H4
FINAL - 2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)

date 27-Aug time 5.88 9.52 17.24
reactiontime 0.186 interval 3.64 7.72
velocity 7.65 9.62 9.07
H1 lead leg R strides 20 13
Clement, Kerron (USA) (1985) H1 H2 H3 H4

Semi-Final 1 - 2016 Olympic Games (Rio de Janeiro, BRA)
date 16-Aug time

reactiontime 0.141 interval No Information Available
velocity
H1lead leg strides

www.athletefirst.org

H5

H5

H5

H5

H5

21.24
3.92
8.93

13

H5

H5

21.10
4.07
8.60

13

H5

21.00
3.92
8.93

13

H5
21.24
4.00
8.75
13

H5

Hé

H6

H6

Hé

H6

25.24
4.00
8.75

13

Hé

H6

2527
417
8.39

14

H6

25.08
4.08
8.58

13

Hé
25.28
4.04
8.66
13

Hé

H7

H7

H7

H7

H7

29.28
4.04
8.66

13

H7

H7

29.43
4.16
8.41

14

H7
29.24
4.16
841
13

H7

H7

H8

H8

H8

H8

H8

33.52
4.24
8.25

13

H8

H8

33.77
4.34
8.06

15

H8
33.56
4.32
8.10
13
H8
33.92

8.64
8.10

H8

H9

H9

H9

H9

H9

37.96
4.44
7.88

13

H9

H9

38.17
4.40
7.95

15

H9

38.04
4.48
7.81

13

H9
38.40
448

7.81

14

H9
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H10

H10

H10

H10

H10
42.72

7.35
15

H10

H10
42.70

7.73
15

H10
42.92

747
14

H10
43.00

761
14

H10

Run-In  400m

47.73

Run-In  400m

47.78
NR PB

Run-In  400m

47.92
NR PB

Run-In  400m

47.97
NR PB

Lane/Place

5/1

Lane/Place

712

Lane/Place

2/3

Lane/Place

4/4

H1-H4

H1-H4

H1-H4

H1-H4

34

H4-H7 H7-H10

H4-H7 H7-H10

H4-H7 H7-H10

H4-H7 H7-H10

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

48.01

5.29
7.56 8.33
17 157

7/1

11.28
9.31

11.96
8.78

13.44
7.81

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

48.07
PB

6/5

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

48.10
5.40
41 8.32
182 1652

5/1

11.36
9.24

13.27
79N

12.40
847

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

48.19
527
7.59 8.30
167 1547

6/2

11.20
9.38

12.16
8.63

13.68
7.68

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

48.24
524
7.63 8.29
175 1045

4/3

11.36
9.24

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

48.26

8/1
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Biomechanical Analysis

2016 Weltklasse (Ziirich, SUI) (TV Analysis)

Men's 400m Hurdles Date 2016.09.01 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Clement, Kerron (USA) (1985) time 5.88 956 1332 1704 21.04 2520 2952 339 3880 4364 4872 6/1
reactiontime  0.132 interval 3.68 3.76 372 4.00 4.16 432 444 484 484 5.08 1116 1248 1412
O velocity 7.65 9.51 9.31 941 8.75 8.41 8.10 7.88 723 7.23 7.87 8.21 9.41 8.41 7.44
H1lead leg R strides 20 13 13 13 13 13 13 13 14 14 162 1552
Culson, Javier (PUR) (1984) time 572 9.44 1316 1696 20.88 2500 2924 33.80 3852 4332 48.79 3/2
reactiontime 0.175 interval 3.72 3.72 3.80 3.92 412 4.24 4.56 472 4.80 547 1124 1228 14.08
velocity 7.87 9.41 941 9.21 8.93 8.50 825 7.68 742 7.29 7.31 8.20 9.34 8.55 7.46
H1lead leg L strides 20 13 13 13 13 13 13 14 14 14 17 157
van Zyl, LJ (RSA) (1985) time 5.88 956 1340 1740 2144 2560 29.84 3424 3872 4340 48.80 1/3
reactiontime 0.147 interval 3.68 3.84 4.00 4.04 4.16 4.24 4.40 4.48 4.68 5.40 1152 1244 1356
velocity 7.65 9.51 9.1 8.75 8.66 841 825 7.95 7.81 748 741 820 9.11 844 7.74
H1lead leg L strides 22 14 14 14 14 14 15 15 15 15 19 171
Mégi, Rasmus (EST) (1992) time 6.00 976 1352 1740 2140 2552 2992 3444 3912 4372 48.90 8/4
reactiontime 0.114 interval 3.76 3.76 3.88 4.00 412 4.40 452 4.68 4.60 5.18 1140 1252 13.80
velocity 7.50 9.31 9.31 9.02 8.75 8.50 7.95 7.74 7.48 7.61 7.72 8.18 9.21 8.39 7.61
H1lead leg L strides 21 13 13 13 13 13 14 14 14 14 16 158
Hussein, Kariem (SUI) (1989) time 5.76 9.40 1312 1696 2092 2500 2932 3372 3840 4332 4921 715
reactiontime 0.147 interval 364 3.72 3.84 3.96 4.08 4.32 4.40 4.68 4.92 5.89 1120 1236 14.00
velocity 7.81 9.62 941 9.1 8.84 8.58 8.10 7.95 748 7.1 6.79 8.13 9.38 8.50 7.50
H1lead leg L strides 20 13 13 13 13 13 14 14 15 15 18 161
Barr, Thomas (IRL) (1992) time 6.04 980 1368 1760 2172 2584 3020 3464 3928 44.00 49.34 4/6
reactiontime 0.174 interval 3.76 3.88 3.92 4.12 4.12 4.36 4.44 464 4.72 5.34 1156 1260 13.80
velocity 745 9.31 9.02 8.93 8.50 8.50 8.03 7.88 7.54 742 749 8.11 9.08 833 761
H1lead leg L strides 21 13 13 13 13 13 14 14 15 15 18 162
Nozawa, Keisuke (JPN) (1991) time 5.88 968 1352 1744 2148 2568 2996 3440 3912 439 49.42 217
reactiontime 0.134 interval 3.80 384 3.92 4.04 4.20 428 444 472 484 5.46 1156 1252  14.00
velocity 7.65 9.21 9.11 8.93 8.66 8.33 8.18 7.88 7.42 7.23 7.33 8.09 9.08 8.39 7.50
H1lead leg L strides 21 13 13 13 14 14 14 14 15 15 172 163.2
Mucheru, Bonface (KEN) (1992) time 6.24 dnf 5/8
reactiontime 0.132 interval
velocity 7.21
H1lead leg R strides 22
10.00
Velocity (m/s) =8— Kerron Clement
9.50 =8 Javier Culson
9.00 B | j van 2yl
Rasmus Magi
8.50
=B Kariem Hussein
8.00 =8 Thomas Barr
7.50 =8 eisuke Nozawa
—8-— Bonface Mucheru
7.00
6.50
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

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps://www youtube com/watch?v=SZWtADt-ds
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Biomechanical Analysis

2016 Meeting Paris (Saint-Denis, FRA) (TV Analysis)

Men's 400m Hurdles Date 2016.08.27 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Bett, Nicholas (KEN) (1990) time 6.04 972 1348 1732 2124 2524 2928 3352 3796 4272 48.01 711
reactiontime 0.167 interval 3.68 3.76 3.84 3.92 4.00 4.04 424 444 4.76 529 1128 1196 1344
O velocity 7.45 9.51 9.31 9.11 8.93 8.75 8.66 8.25 7.88 7.35 7.56 8.33 9.31 8.78 7.81
H1lead leg R strides 21 13 13 13 13 13 13 13 13 15 17 157
Clement, Kerron (USA) (1985) time 5.88 9.60 1332 17.08 2100 2508 2924 3356 3804 4292 48.19 6/2
reactiontime 0.137 interval 3.72 3.72 3.76 3.92 4.08 4.16 432 448 4.88 5.27 1120 1216 1368
velocity 7.65 9.41 941 9.31 8.93 8.58 841 8.10 7.81 717 7.59 8.30 9.38 863 7.68
H1lead leg R strides 20 13 13 13 13 13 13 13 13 14 16.7 154.7
Copello, Yasmani (TUR) (1987) time 5.88 9.52 1724 2124 2528 3392 3840 43.00 48.24 4/3
reactiontime 0.186 interval 3.64 7.72 4.00 4.04 8.64 4.48 4.60 5.24 11.36
velocity 7.65 9.62 9.07 8.75 8.66 8.10 7.81 7.61 7.63 829 9.24
H1lead leg R strides 20 13 13 13 14 14 175 1045
Culson, Javier (PUR) (1984) time 5.76 9.36 1692 2084 2496 3352 3812 4292 48.55 5/4
reactiontime  0.207 interval 3.60 7.56 3.92 412 8.56 4.60 4.80 5.63 11.16
velocity 7.81 9.72 9.26 8.93 8.50 8.18 761 729 7.10 8.24 9.41
H1lead leg L strides 20 13 13 13 14 14 172 1042
Magi, Rasmus (EST) (1992) time 6.04 9.80 1748 2144 2552 3428 3888 4344 48.66 BYI5
reactiontime  0.147 interval 3.76 7.68 3.96 4.08 8.76 4.60 4.56 5.22 11.44
velocity 745 9.31 9.1 8.84 8.58 7.99 761 7.68 7.66 8.22 9.18
H1lead leg L strides 20 13 13 13 14 14 17 104
Lahoulou, Abdelmalik (ALG) (1992) time 6.08 984 1360 1748 2148 2560 2996 3444 3908 4384 48.92 8/6
reactiontime 0.191 interval 3.76 3.76 3.88 4.00 4.12 4.36 4.48 4.64 4.76 5.08 1140 1248 13.88
velocity 740 9.31 9.31 9.02 8.75 8.50 8.03 7.81 7.54 7.35 7.87 8.18 9.21 841 7.56
H1lead leg L strides 21 13 13 13 13 13 14 14 15 15 144
Hann, Mamadou Kasse (FRA) (1986) time 6.08 9.92 17.76 2176 2588 3460 3928 44.08 49.46 117
reactiontime  0.115 interval 3.84 7.84 4.00 412 8.72 4.68 4.80 5.38 11.68
velocity 7.40 9.1 8.93 8.75 8.50 8.03 7.48 7.29 7.43 8.09 8.99
H1lead leg R strides 20 13 13 13 14 14 87
10.00
Velocity (m/s) 8- Nicholas Bett
9.50 =8-—[Kerron Clement
=B Yasmani Copello
9.00
Javier Culson
8.50
e Rasmus Magi
8.00 =B Abdelmalik
Lahoulou
—8— \amadou Kasse
7.50 Hann
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: 1280 x 720 @ 25fps
Timing From: First Movement

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

2016 Athletissime (Laussane, SUI) (TV Analysis)

Men's 400m Hurdles Date 2016.08.25 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Mégi, Rasmus (EST) (1992) time 5.86 963 1343 1730 2130 2546 2980 3426 3880 4336 48.59 4/1
reactiontime 0.113 interval 3.77 3.80 3.87 4.00 4.16 434 4.46 454 4.56 523 1144 1250 13.56
velocity 7.68 9.28 9.21 9.04 8.75 8.41 8.06 7.85 7.7 7.68 7.65 8.23 9.18 8.40 7.74
H1lead leg L strides 21 13 13 13 13 13 14 14 14 14 172 1592
Bett, Nicholas (KEN) (1990) time 5.90 9.56 1336 1730 2133 2536 2950 3393 3846 4320 48.68 6/2
reactiontime 0.162 interval 3.66 3.80 3.9 4.03 4.03 414 443 453 474 5.48 1140 1220 13.70
velocity 763 9.56 9.21 8.88 8.68 8.68 845 7.90 7.73 7.38 7.30 8.22 9.21 8.61 7.66
H1lead leg R strides 20 13 13 13 13 13 13 15 15 15 17 160
Fernandez, Sérgio (ESP) (1993) time 5.96 980 1373 1770 2176 2593 3026 3473 3926 43.80 49.22 3/3
reactiontime 0.146 interval 3.84 3.93 3.97 4.06 417 4.33 4.47 4.53 454 5.42 11.74 1256 13.54
velocity 7.55 9.11 8.91 8.82 8.62 8.39 8.08 7.83 7.73 7.71 7.38 8.13 8.94 8.36 7.75
H1lead leg L strides 20 13 13 13 13 13 14 14 14 14 17 158
Mo6ro, Oskari (FIN) (1993) time 6.00 983 1386 17.86 219 2626 3060 3506 3963 44.33 49.81 2/4
reactiontime 0.129 interval 3.83 4.03 4.00 4.10 4.30 434 446 457 4.70 548 1186 1274 1373
velocity 7.50 9.14 8.68 8.75 8.54 8.14 8.06 7.85 7.66 7.45 7.30 8.03 8.85 8.24 7.65
H1lead leg L strides 21 14 14 13 13 14 14 15 15 15 18 166
Cray, Eric Shauwn (PH]I) (1988) time 5.60 9.36 1333 1746 2176 2610 30.30 3473 39.30 44.13 49.88 715
reactiontime 0.132 interval 3.76 3.97 413 4.30 434 4.20 443 4.57 4.83 5.75 1186 1284 13.83
velocity 8.04 9.31 8.82 847 8.14 8.06 8.33 7.90 7.66 7.25 6.96 8.02 8.85 8.18 7.59
H1lead leg R strides 22 14 14 14 14 15 15 15 15 16 154
Mfomkpa, Alain-Hervé (SUI) (1996) time 5.96 983 1373 1773 2210 2647 3093 3567 4057 51.58 8/6
reactiontime 0.182 interval 3.87 3.90 4.00 4.37 4.37 4.46 4.74 4.90 1.77 1320
velocity 755 904 897 8.75 8.01 8.01 7.85 7.38 7.14 7.75 8.92 795
H1lead leg L strides 21 13 13 13 14 14 15 15} 15 133
Mucheru, Bonface (KEN) (1992) time 5.96 967 1346 17.30 2120 2526 2956 34.00 3850 4473 68.05 5/7
reactiontime 0.153 interval 3.71 3.79 384 3.90 4.06 4.30 444 4.50 623 2332 1134 1226 1517
velocity 7.55 943 9.23 9.11 8.97 8.62 8.14 7.88 7.78 5.62 1.72 5.88 9.26 8.56 6.92
H1lead leg R strides 22 13 13 13 13 13 15 15 15 17 149
10.00 o
Velocity (m/s) =8 Rasmus Magi
950 =8 Nicholas Bett
9.00 Sérgio Fernandez
Oskari M6ro
8.50
el Eric Shauwn Cray
8.00
=8 Alain-Hervé
7.50 Mfomkpa
8- Bonface Mucheru
7.00
6.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 400m
Time Intervals (s) Hurdle Phases
25.00
20.00
15.00
10.00 H H i
5.00 - - - - -
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1272 x 720 @ 30fps
Timing From: First Movement

Source: hitps:/www youtube com/watch?v=UPMPNSt8prA
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Biomechanical Analysis

2016 London Anniversary Games (London, GBR) (TV Analysis)

38

Men's 400m Hurdles Date 2016.07.23 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Clement, Kerron (USA) (1985) time 592 968 1344 1728 2136 2564 2996 3436 3876 4328 48.40 711
reactiontime 0.164 interval 3.76 3.76 3.84 4.08 4.28 432 4.40 440 452 5.12 1136 1268 13.32
velocity 7.60 9.31 9.31 9.11 8.58 8.18 8.10 7.95 7.95 7.74 7.81 8.26 9.24 8.28 7.88
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 16 153
Culson, Javier (PUR) (1984) time 5.80 9.48 1320 17.08 21.08 2524 2956 33.88 3840 43.08 48.63 3/2
reactiontime 0.173 interval 368 3.72 3.88 4.00 4.16 432 432 452 468 5.55 1128 1248 1352
velocity 7.76 9.51 941 9.02 8.75 841 8.10 8.10 7.74 748 7.21 8.23 9.31 841 7.77
H1lead leg L strides 20 13 13 13 13 13 13 (s 14 14 17 156
Copello, Yasmani (TUR) (1987) time 584 956 1340 1728 2128 25483 2980 3424 3880 4336 48.70 6/3
reactiontime 0.189 interval 3.72 3.84 3.88 4.00 4.20 4.32 4.44 4.56 4.56 5.34 1144 1252 13.56
velocity 7.71 941 9.1 9.02 8.75 8.33 8.10 7.88 7.68 7.68 7.49 8.21 9.18 8.39 7.74
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 172 1582
van Zyl, LJ (RSA) (1985) time 5.88 960 1336 1728 2136 2560 2992 3428 3876 4340 48.92 2/4
reactiontime 0.153 interval 3.72 3.76 3.92 4.08 424 432 4.36 448 464 5.52 1140 1264 1348
velocity 7.65 9.41 9.31 8.93 8.58 8.25 8.10 8.03 7.81 754 725 8.18 9.21 8.31 7.79
H1lead leg L strides 22 14 14 14 14 14 15 15 15 15 19 171
Green, Jack (GBR) (1991) time 6.12 10.00 13.84 1780 2192 2612 3040 3472 3920 4376 48.99 9/5
reactiontime 0.187 interval 3.88 3.84 3.96 412 4.20 4.28 432 4.48 4.56 523 1168 1260 13.36
velocity 7.35 9.02 9.1 8.84 8.50 8.33 8.18 8.10 7.81 7.68 7.65 8.16 8.99 8.33 7.86
H1lead leg R strides 22 14 13 13 14 14 15 15 15 15 18.7 168.7
Rodger, Sebastian (GBR) (1991) time 616 1004 1392 17.96 2208 2628 3060 3504 3952 4404 49.35 8/6
reactiontime 0.155 interval 3.88 3.88 4.04 412 4.20 4.32 4.44 448 4.52 53y 11.80 1264 1344
velocity 7.31 9.02 9.02 8.66 8.50 8.33 8.10 7.88 7.81 7.74 7.53 8.11 8.90 8.31 7.81
H1lead leg R strides 22 14 14 14 14 14 14 15} 15 15 18 169
Dutch, Johnny (USA) (1989) time 584 960 1356 1760 21.80 26.08 3040 3480 3924 4392 49.60 5/7
reactiontime 0.193 interval 3.76 3.96 4.04 4.20 4.28 432 4.40 444 468 5.68 1176 1280 1352
velocity 7.7 9.31 8.84 8.66 8.33 8.18 8.10 7.95 7.88 748 7.04 8.06 8.93 8.20 7.77
H1lead leg R strides 22 13 13 13 13 14 14 15 15 15 185 1655
Tinsley, Michael (USA) (1984) time 5.80 9.60 1328 1716 2132 2568 3012 3460 39.32 4428 50.72 4/8
reactiontime 0.188 interval 3.80 3.68 3.88 4.16 4.36 444 448 472 4.96 6.44 1136 1296 14.16
velocity 7.76 9.21 9.51 9.02 841 8.03 7.88 7.81 742 7.06 6.21 7.89 9.24 8.10 742
H1lead leg L strides 21 13 13 13 14 14 14 14 14 15 145
Paul, Jacob (GBR) (1995) time 6.04 984 1376 17.76 2192 2624 3068 3536 40.16 45.12 50.84 1/9
reactiontime 0.136 interval 3.80 3.92 4.00 4.16 4.32 444 4.68 4.80 4.96 5.72 11.72 1292 1444
velocity 745 9.21 893 8.75 841 8.10 7.88 748 7.29 7.06 6.99 7.87 8.96 8.13 7.27
H1lead leg L strides 21 13 13 13 13 14 14 15 15 15 146
10.00
Velocity (m/s) —8— Kerron Clement
9.50 =@ Javier Culson
Yasmani Copello
9.00
LJ van zyl
8- Jack Green
8.50
=B Se bastian Rodger
8.00 e J0hNNY Dutch
=8 \lichael Tinsley
7.50
=8 Jacob Paul
7.00
6.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run4n 400m
Time Intervals (s) Hurdle Phases
16.00
14.00
12.00 - -
10.00 - 5 1
8.00 H - H
6.00 H - H
4.00 H H H H H
2.00 H H H H H
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1276 x 720 @ 30fps
Timing From: First Movement
Source: hitps://www youtube com/watch?v=VipGzSgixz4
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2016 USA Olympic Trials (Eugene, OR) (TV Analysis)

39

Men's 400m Hurdles Date 2016.07.10 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Clement, Kerron (USA) (1985) time 6.00 9.71 1334 1718 2115 2526 2953 3393 3850 4324 48.50 711
reactiontime 0.180 interval 3.71 3.63 3.84 3.97 411 427 4.40 457 4.74 5.26 1118 1235 13.71
velocity 7.50 943 9.64 9.11 8.82 8.52 8.20 7.95 7.66 7.38 7.60 8.25 9.39 8.50 7.66
H1lead leg R strides 20 13 13 13 13 13 13 13 13 13 165 1535
Robinson, Byron (USA) (1994) time 5.90 9.67 1368 17.75 2175 2579 30.00 34.33 3884 4344 48.79 2/2
reactiontime 0.185 interval 3.77 4.01 4.07 4.00 4.04 421 433 4.51 4.60 5.35 PB 1185 1225 1344
velocity 763 9.28 8.73 8.60 8.75 8.66 8.31 8.08 7.76 7.61 748 8.20 8.86 8.57 7.81
H1lead leg L strides 22 15 15 15 15 15 15 15 15 15 19.2 176.2
Tinsley, Michael (USA) (1984) time 584 947 1318 1698 2099 2512 2936 3377 3840 4328 48.82 6/3
reactiontime 0.180 interval 3.63 3.71 3.80 4.01 413 4.24 4.41 4.63 4.88 5.54 1114 1238 13.92
velocity 7.71 9.64 943 9.21 8.73 847 825 794 7.56 747 7.22 8.19 943 848 754
H1lead leg L strides 21 13 13 13 14 14 14 14 15 16 187 1657
Babineaux, Ricky (USA) (1990) time 6.00 984 1368 1762 2159 2566 30.03 3453 3910 4374 48.88 4/4
reactiontime 0.187 interval 3.84 384 3.94 3.97 4.07 437 4.50 457 464 5.14 PB 1162 1241 1371
velocity 7.50 9.1 9.11 8.88 8.82 8.60 8.01 7.78 7.66 754 7.78 8.18 9.04 8.46 7.66
H1lead leg R strides 20 13 13 13 13 13 14 14 14 14 175 1585
Dutch, Johnny (USA) (1989) time 5.90 9.51 1324 17.08 2099 2499 2913 3347 38.04 4287 48.92 5/5
reactiontime 0227 interval 361 3.73 3.84 391 4.00 414 434 4.57 4.83 6.05 11.18 1205 13.74
velocity 763 9.70 9.38 9.1 8.95 8.75 845 8.06 7.66 7.25 6.61 8.18 9.39 8.71 764
H1lead leg R strides 22 13 13 13 13 14 14 15 15 15 19.7 166.7
Anderson, Jeshua (USA) (1989) time 6.00 967 1345 1735 2139 2549 2973 3413 3874 4358 49.42 8/6
reactiontime 0.191 interval 3.67 3.78 3.90 4.04 4.10 4.24 4.40 461 4.84 5.84 DQ 1135 1238 13.85
velocity 7.50 9.54 9.26 897 8.66 854 825 7.95 7.59 723 6.85 8.09 9.25 848 7.58
H1lead leg L strides 20 13 13 13 13 13 13 13 14 14 17 156
Downing, Quincy (USA) (1993) time 597 974 1361 1742 2139 2549 2986 3433 39.10 4391 49.60 3/46
reactiontime 0.196 interval 3.77 3.87 3.81 3.97 4.10 437 447 477 4.81 5.69 1145 1244 1405
velocity 7.54 9.28 9.04 9.19 8.82 8.54 8.01 7.83 7.34 7.28 7.03 8.06 9.17 8.44 7.47
H1lead leg R strides 21 13 13 13 13 13 14 14 15 15 18 162
Jackson, Bershawn (USA) (1983) time 5.90 9.68 13.61 17.68 2182 2586 30.00 34.30 39.07 43.98 49.96 1/87
reactiontime 0233 interval 3.78 3.93 4.07 414 4.04 414 4.30 477 4.91 5.98 1178 1232 1398
velocity 763 9.26 8.91 8.60 845 8.66 845 8.14 7.34 713 6.69 8.01 8.91 852 7.51
H1lead leg L strides 22 15 15 15 15 15 15 15 16 16 19.5 178.5
10.00
Velocity (m/s) =8— Kerron Clement
9.50 8- Byron Robinson
9.00 =8— Michael Tinsley
Ricky Babineaux
8.50
e Johnny Dutch
8.00 =@ Jeshua Anderson
7.50 =@ Quincy Downing
=8 Bershawn Jackson
7.00
6.50
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
Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 30fps
Timing From: Gun Flash
Source: hitps://www youtube com/watch?v=u3zVRIjiuv4
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2016 European Championships (Amsterdam, NED) (TV Analysis)

40

Men's 400m Hurdles Date 2016.07.08 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Copello, Yasmani (TUR) (1987) time 5.88 956 1344 1744 2148 2560 2980 3424 3880 4352 48.98 6/1
reactiontime 0.175 interval 3.68 3.88 4.00 4.04 412 4.20 444 4.56 4.72 5.46 1156 1236 13.72
O velocity 7.65 9.51 9.02 8.75 8.66 8.50 8.33 7.88 7.68 7.42 7.33 8.17 9.08 8.50 7.65
H1lead leg R strides 20 13 13 13 13 13 14 14 14 18 145
Fernandez, Sérgio (ESP) (1993) time 6.04 9.88 1384 17.96 2204 2616 3028 3468 3920 43.84 49.06 5/2
reactiontime 0.138 interval 3.84 3.96 4.12 4.08 412 412 4.40 452 464 522 1192 1232 1356
velocity 745 9.11 8.84 8.50 8.58 8.50 8.50 7.95 7.74 7.54 7.66 8.15 8.81 852 7.74
H1lead leg L strides 20 13 13 13 13 13 14 14 14 17.5 1445
Hussein, Kariem (SUI) (1989) time 5.88 964 1352 1760 2172 2583 2992 3436 3892 4368 49.10 3/3
reactiontime 0.134 interval 3.76 3.88 4.08 412 4.16 4.04 4.44 4.56 4.76 542 1172 1232  13.76
velocity 7.65 9.31 9.02 858 8.50 841 8.66 7.88 7.68 7.35 7.38 8.15 8.96 852 763
H1lead leg L strides 20 13 13 13 13 14 14 14 15 15 18 162
Mo6ro, Oskari (FIN) (1993) time 6.04 984 1368 1764 2168 2592 30.16 3460 3924 4392 49.24 714
reactiontime 0.155 interval 3.80 384 3.96 4.04 424 424 444 464 4.68 5.32 1160 1252 13.76
velocity 7.45 9.21 9.11 8.84 8.66 825 8.25 7.88 7.54 7.48 7.52 8.12 9.05 8.39 7.63
H1lead leg L strides 21 14 14 13 13 14 15 15 15 182 1522
Williams, Rhys (GBR) (1984) time 6.00 9.68 1356 1764 2172 2588 30.16 3464 3932 4420 49.63 8/5
reactiontime 0.141 interval 368 3.88 4.08 4.08 4.16 4.28 448 4.68 4.88 543 1164 1252 14.04
velocity 7.50 9.51 9.02 8.58 8.58 841 8.18 7.81 748 i 7.37 8.06 9.02 8.39 748
H1lead leg R strides 22 14 14 14 14 14 15 15 15 19 156
Warholm, Karsten (NOR) (1996) time 5.88 952 1336 17.36 2140 2560 2976 3416 39.04 44.08 49.82 4/6
reactiontime 0.153 interval 3.64 3.84 4.00 4.04 4.20 4.16 4.40 4.88 5.04 5.74 1148 1240 14.32
velocity 7.65 9.62 9.1 8.75 8.66 8.33 841 7.95 717 6.94 6.97 8.03 9.15 847 7.33
H1lead leg L strides 20 13 13 13 13 13 13 14 15 18 145
Kugera, Martin (SVK) (1990) time 6.08 99 1392 1808 2220 3060 3500 3964 4452 49.82 117
reactiontime 0.121 interval 3.88 3.96 4.16 412 840 4.40 464 4.88 5.30 1200 1252 1392
velocity 7.40 9.02 8.84 8.41 8.50 8.33 7.95 7.54 717 7.55 8.03 8.75 8.39 7.54
H1lead leg R strides 20 13 13 13 13 14 14 16.7  116.7
Green, Jack (GBR) (1991) time 6.08 1000 1396 1812 2224 dnf 2/--
reactiontime  0.187 interval 3.92 3.96 4.16 412 12.04
velocity 7.40 8.93 8.84 841 8.50 8.72
H1lead leg L strides 22 14 14 14 64
10.00
Velocity (m/s) =8 Yasmani Copello
9.50 =B Sérgio Ferndndez
9.00 =B Kariem Hussein
Oskari Moro
8.50
B Rhys Williams
8.00 =B Karsten Warholm
7.50 =8 \artin KuCera
=8 )ack Green
7.00
6.50
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

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 25fps

Timing From: First Movement

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

2016 Bauhaus Athletics (Stockholm, SWE) (TV Analysis)

41

Men's 400m Hurdles Date 2016.06.16 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Culson, Javier (PUR) (1984) time 5.80 9.53 1320 1707 2116 2543 2977 3417 3883 4370 49.43 5/1
reactiontime 0.184 interval 3.73 3.67 3.87 4.09 4.27 4.34 4.40 4.66 4.87 5.73 1127 1270 1393
O velocity 7.76 9.38 9.54 9.04 8.56 8.20 8.06 7.95 751 719 6.98 8.09 9.32 8.27 754
H1lead leg L strides 20 13 13 13 13 13, 13 13 14 14 17.2 156.2
Clement, Kerron (USA) (1985) time 597 9.73 1353 1737 2147 2573 3017 3470 39.37 4437 49.87 6/2
reactiontime 0.150 interval 3.76 3.80 3.84 4.10 4.26 4.44 4.53 4.67 5.00 5.50 1140 1280 14.20
velocity 7.54 9.31 9.21 9.1 8.54 8.22 7.88 7.73 7.49 7.00 7.27 8.02 9.21 8.20 7.39
H1lead leg R strides 20 13 13 13 13 13 13 13 13 14 17.2 155.2
Dobek, Patryk (POL) (1994) time 5.97 9.73 1353 1737 2137 2563 30.03 3460 3930 4423 49.89 713
reactiontime 0.163 interval 3.76 3.80 3.84 4.00 4.26 4.40 4.57 4.70 4.93 5.66 1140 1266 14.20
velocity 7.54 9.31 9.21 9.11 8.75 8.22 7.95 7.66 7.45 7.10 7.07 8.02 9.21 8.29 7.39
H1lead leg L strides 20 13 13 13 13 13 14 14 14 15 18 160
van Zyl, LJ (RSA) (1985) time 5.93 9.77 17.63 2177 2607 3033 3470 3937 4423 50.21 3/4
reactiontime  0.159 interval 3.84 7.86 4.14 4.30 4.26 437 4.67 4.86 5.98 11.70 1270 13.90
velocity 7.59 9.11 8.91 8.45 8.14 8.22 8.01 749 720 6.69 797 8.97 8.27 7.55
H1lead leg L strides 22 14 14 14 15 15 15 15 20 144
Bett, Nicholas (KEN) (1990) time 6.20 9.93 17.73 2187 26.07 3043 3487 3967 4493 51.14 2/5
reactiontime  0.159 interval 3.73 7.80 4.14 420 4.36 4.44 4.80 5.26 6.21 1153 1270 1450
velocity 7.26 9.38 8.97 845 8.33 8.03 7.88 7.29 6.65 6.44 7.82 9.1 8.27 7.24
H1lead leg R strides 21 13 13 13 13 15 15 175 120.5
2016 Racers Grand Prix (Kingston, JAM) (TV Analysis)
Date 2016.06.11 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Dutch, Johnny (USA) (1989) time 5.67 9.33 1313 17.08 2110 2527 2943 3377 3817 4270 48.10 5/1
reaction time interval 3.66 3.80 3.90 4.07 417 4.16 4.34 4.40 4.53 5.40 1136 1240 1327
0 velocity 7.94 9.56 9.21 897 8.60 8.39 841 8.06 7.95 7.73 741 8.32 9.24 847 791
H1lead leg R strides 22 13 13 13 13 14 14 15 15 15 18.2 165.2
Cato, Roxroy (JAM) (1988) time 573 9.57 1760 2193 2623 3047 3472 39.07 48.98 712
reaction time interval 3.84 8.03 4.33 4.30 4.24 4.25 4.35 11.87 12.87
velocity 7.85 9.1 8.72 8.08 8.14 8.25 8.24 8.05 8.17 8.85 8.16
H1lead leg L strides 22 14 14 15 15 15 15 110
10.00
Velocity (m/s) =B Javier Culson
9.50
=8 Kerron Clement
9.00
«=@-Patryk Dobek
8.50
LJ van 2yl
8.00
=8 Nicholas Bett
7.50
=8— johnny Dutch (RGP)
7.00
=B Roxroy Cato(RGP)
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
Bauhaus Athletics Racers Grand Prix

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1276 x 720 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=qIF F2U62Jj4

www athletefirst.org

Quality & Frame Rate: 1280 x 720 @ 30fps

Evaluated with: ObjectusVideo

Timing From: First Movement

Henson (2020) Athlete First: 2016 Year End Hurdle Report

Source: hitps://www.youtube com/watch?v=CpdkwdV1KIA
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Biomechanical Analysis

2016 Bislett Games (Oslo, NOR) (TV Analysis)

Men's 400m Hurdles

Copello, Yasmani (TUR) (1987)
reactiontime  0.164

H1lead leg R
Culson, Javier (PUR) (1984)
reactiontime  0.175
H1lead leg L

Tinsley, Michael (USA) (1984)
reactiontime  0.121

H1lead leg L

Clement, Kerron (USA) (1985)
reactiontime  0.194

H1lead leg R

Warholm, Karsten (NOR) (1996)
reactiontime  0.163

H1lead leg L
Bett, Nicholas (KEN) (1990)
reactiontime  0.177
H1lead leg R
Dobek, Patryk (POL) (1994)
reactiontime  0.174
H1lead leg L

Date 2016.06.09

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

Kjerpeset, @yrind Stremmen (NOR) (' time

reactiontime  0.153

Hileadleg L

10.00

Velocity (m/s)

9.50

9.00

8.50

8.00

7.50

7.00

6.50

H1 H2

Time Intervals (s)

16.00

interval
velocity
strides

H3

H1
5.88

7.65
20

5.76

7.81
20

5.84

7.7
21

5.96

7.55
20

5.92

7.60
20

7.40
21

6.00

7.50
20

6.08

7.40
21

H4

H2
9.56
3.68
9.51

13

9.40

3.64

9.62
13

9.52

3.68

9.51
13

9.72

3.76

9.31
13

9.72
3.80
9.21
13
9.72

9.62
13

9.80

H3
13.40
3.84
9.1

13.08
3.68
9.51

13

H5

H4
17.26
3.86
9.07

13

17.00

3.92

8.93
13

H6

H5

Hé
25.64
4.16
8.41
13

25.28
4.24
8.25

13

25.72
4.20

13

26.00
4.24
8.25

13

26.56
4.32
8.10

14

H7

H7
30.04
4.40
7.95
14

29.48
4.20
8.33

13

29.96
432
8.10

14

30.28
4.36
8.03

13

30.36
4.36
8.03

13

H8

H8
34.40
4.36
8.03
14

33.84
4.36
8.03

13

3440
444
7.88

14

34.72
444
7.88

13

34.96
4.60
7.61

15

34.44
4.44
7.88

13

35.00
4.52
7.74

14

35.48
4.48
7.81

14

Hurdle Phases

H9
38.88
448
7.81
14

38.36
452
7.74

14

38.92
452
7.74

15

H9

H10

45.16

7.1
15

H10

542
7.38
18

5.53
7.23
16.5

520
7.69

5.85
17.2
5.75

6.96
17.2

5.82
6.87

400m
48.79

8.20
145.7

48.99

8.16
156.5

49.02

8.16
164

49.61

8.06
153.5

49.80

8.03
143

49.85

8.02
146.2

50.27

7.96
145.2

50.98

7.85
131

Run-n

42

FINAL
Lane/Place H1-H4 H4-H7 H7-H10
1/1
1138 1278 1340
9.23 8.22 7.84
8/2
1124 1248 13.76
9.34 841 763
5/3
1136 1276 13.64
9.24 8.23 7.70
6/4
1152 1280 13.80
9.11 8.20 761
715
1168 1276 14.24
8.99 8.23 7.37
4/6
1132 1260 14.00
9.28 8.33 7.50
3/7
1156 1292 14.04
9.08 8.13 7.48
2/8
1184 1308 14.16
8.87 8.03 742

400m

=B Y3 smani Copello
=@ Javier Culson
wMichael Tinsley
Kerron Clement
=B Karsten Warholm
~&-—Nicholas Bett
=B P3tryk Dobek

—8— (Byrind Strgmmen
Kjerpeset

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=lbkwUWxPJBs

www athletefirst.org

H1-H4

H4-H7

Henson (2021) Athlete First: 2016 Year End Hurdle Report

H7-H10

o

H10-Finish

2021.02.05
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Biomechanical Analysis

2016 Prefontaine Classic (Eugene, OR) (TV Analysis)

Men's 400m Hurdles

Tinsley, Michael (USA) (1984)

reaction time
H1lead leg L
Clement, Kerron (USA) (1985)
reaction time
H1leadleg R
Jackson, Bershawn (USA) (1983)
reaction time
H1lead leg L
Gibson, Jeffery (BAH) (1990)
reaction time
H1lead leg R
Copello, Yasmani (TUR) (1987)
reaction time
H1ileadleg R
Hussein, Kariem (SUI) (1989)
reaction time
H1lead leg L
Culson, Javier (PUR) (1984)
reactiontime
H1lead leg L
Bett, Nicholas (KEN) (1990)
reaction time
H1ileadleg 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)

Date 2016.05.14
H1
time 5.92
interval
velocity 7.60
strides 21
time 6.08
interval
velocity 7.40
strides 20
time 5.76
interval
velocity 7.81
strides 22
time 6.04
interval
velocity 745
strides 20
time 6.00
interval
velocity 7.50
strides 20
time 6.00
interval
velocity 7.50
strides 20
time 5.88
interval
velocity 7.65
strides 20
time 6.24
interval
velocity 7.21
strides 21

H3

H4

H2
9.56
3.64
9.62

13

9.92

3.84

9.11
13

H3
13.44
3.88
9.02

13

13.72
3.80
9.21

13

13.72

412

8.50
15

H5

H4
17.44
4.00
8.75

13

17.72

4.00

8.75
13

H6

2224
4.28
8.18

15

21.56
4.16
8.41

13

22.20
4.24
8.25

13

Hé
25.88
4.24
8.25
14

26.00
8.28
845

26.40
4.16
841

15

26.16

8.33

26.16

8.33

26.04

8.41

25.80
4.24
8.25

13

26.52
4.32
8.10

13

H7

Hurdle Phases

(H8 5m short)

H7
30.12
4.24
8.25

30.28

H8

H8
33.88
3.76
7.98

34.04
3.76

13

34.24
3.76
7.98

33.96

35.08
4.08
7.35

13

H9
39.00
5.12
7.81
17

39.16

39.28
5.32
752

16

40.48
540
741

1

H9

H10
43.60
4.60
761
15

43.68
4.60
7.61

15

43.72
4.56
7.68

15

44.00
4.52
774

14

H10

Run-in
5.14

7.78
18

5.19
7.7
17

5.32
7.52
19

5.16
7.75

523
175
5.39
17.7
543

7.37
17

5.89
6.79

4874

8.21
138

48.87

8.18
17

49.04

8.16
148

49.16

8.14

49.43

8.09
131.5

49.47

8.09
17.7

49.51

8.08
143

51.33

7.79
131

Run-n

FINAL
400m Lane/Place H1-H4

3/1

712

4/3

6/4

1/5

8/6

217

5/8

400m

11.52
9.11

11.64
9.02

12.20
8.61

11.72
8.96

11.76
8.93

11.72

11.52
9.11

11.72
8.96

43

H4-H7 H7-H10
1268 1348
8.28 7.79
1256 1340
8.36 7.84
1252 1324
8.39 7.93
1268 1356
8.28 7.74
1264 13.80
8.31 7.61
1248 13.88
8.41 7.56
1276 13.92
8.23 754
13.04 1444
8.05 7.27

B \lichael Tinsley

=@ Kerron Clement

=8 Bershawn Jackson

Jeffery Gibson

B Yasmani Copello

=B Kariem Hussein

8= Javier Culson

=8 Nicholas Bett

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: 1280 x 720 @ 25fps

Timing From: Gun Flash
Source: hitps://www youtube com/watch?v=TLqOUUtXw1Q

www athletefirst.org

H1-H4

H4-H7

Henson (2020) Athlete First: 2016 Year End Hurdle Report

b

H7-H10

H10-Finish
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Biomechanical Analysis

2016 Shanghai Golden Grand Prix (Shanghai, CHN) (TV Analysis)

Men's 400m Hurdles

Tinsley, Michael (USA) (1984)
reactiontime  0.198

H1lead leg L

Dobek, Patryk (POL) (1994)
reactiontime  0.178

H1lead leg L

Gibson, Jeffery (BAH) (1990)
reactiontime 0.213

H1lead leg R

van Zyl, LJ (RSA) (1985)
reactiontime 0.168

H1lead leg L

Copello, Yasmani (TUR) (1987)
reactiontime  0.162

H1lead leg R

Bett, Nicholas (KEN) (1990)
reactiontime  0.150

H1lead leg R

Clement, Kerron (USA) (1985)
reactiontime  0.180

H1lead leg R

Culson, Javier (PUR) (1984)
reactiontime  0.211

H1lead leg L

Mucheru, Bonface (KEN) (1992)
reactiontime 0.123

H1lead leg R

10.00
Velocity (m/s)

9.50

7.50

7.00

H1 H2

Time Intervals (s)

16.00

Date 2016.05.14

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
5.84

7.7
21

5.92

7.60
21

592

7.60
20

592

7.60
22

5.76

7.81
20

5.96

7.55
21

6.00

7.50
20

5.76

7.81

6.04

745
22

H4

H2
9.52
3.68
9.51

13

9.68

3.76

9.31
13

9.68

3.76

9.31
13

9.60

3.68

9.51
14

9.44

3.68

9.51
13

9.96

3.92

8.93
15

H

H3
13.28
3.76
9.31

13

13.52

3.84

9.1
13

13.56

3.88

9.02
13

5

H4
17.20
3.92
8.93

13

17.52

4.00

8.75
13

17.52

3.96

8.84
13

H6

H5 Hé
2124 2548
4.04 4.24
8.66 8.25
13 14
2156 2572
4.04 4.16
8.66 841
13 13
2156 2572
4.04 4.16
8.66 841
13 13
2164 2592
4.12 4.28
8.50 8.18
14 14
2112 2524
3.96 4.12
8.84 8.50
13 13
2168 2588
4.12 4.20
8.50 8.33
13 13
2148 2572
4.00 4.24
8.75 8.25
13 13
2124 2548
4.12 4.24
8.50 8.25
13 13
2236 2664
4.24 4.28
825 8.18
15 15

H7

H7
29.88
4.40
7.95
14

30.08
4.36
8.03

14

30.08
4.36
8.03

13

H8

H8
34.36
4.48
7.81
14

34.48
4.40
7.95

14

34,60
452
7.74

14

34.56
432
8.10

15

34.08
4.44
7.88

14

34.40
4.28
8.18

13

34.60
4.52
7.74

13

Hurdle Phases

H9
38.92
4.56
768
15

39.08
4.60
7.61

14

39.16
456
7.68

14

H9

H10 Run-In
4352
4.60 5.38
7.61 743
15 18.2
43.68
4.60 5.33
7.61 7.50
14 175
43.76
4.60 525
7.61 748
14 17.5
43.60
4.56 5.53
7.68 7.23
15 19
4352
4.72 5.62
742 7.12
15 18
43.64
464 5.67
754 7.05
13 17.2
44.08
4.80 548
7.29 7.30
13 16.5
43.88
4.88 5.70
717 7.02
14 17.2

400m
48.90

8.18

49.01

8.16
159.5

49.11

8.14
157.5

49.13

8.14
171

49.14

8.14
161

49.31

8.11
157.2

49.56

8.07
1535

49.58

8.07
156.2

50.16

797
127

FINAL

Lane/Place H1-H4

6/1

1/2

4/3

8/4

2/5

3/7

718

9/9

400m

11.36
9.24

11.60
9.05

11.60
9.05

11.60
9.05

11.40
9.21

11.60
9.05

11.48
9.15

11.36
9.24

12.08
8.69

44

H4-H7 H7-H10
1268 1364
8.28 7.70
1256  13.60
8.36 7.72
1256  13.68
8.36 7.68
1272 1336
8.25 7.86
1248 13.88
841 7.56
1256 1352
8.36 7.77
1260  14.00
8.33 7.50
12.76  14.00
8.23 7.50
12.88
8.15

=8 \lichael Tinsley

8- Patryk Dobek

Jeffery Gibson

LJ van 2yl

=B Yasmani Copello

=8 Nicholas Bett

B [erron Clement

=8 Javier Culson

=8 Bonface Mucheru

14.00

12.00
10.00

8.00

6.00
4.00 H
2.00 M

0.00
Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1276 x 720 @ 25fps

Timing From: First Movement

Source: hitps://www youtube com/watch?v=eza0hJubvUl

www athletefirst.org

H1-H4

H4-H7

Henson (2020) Athlete First: 2016 Year End Hurdle Report

H7-H10

H10-Finish
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Women’s 400m Hurdles



Biomechanical Analysis

2016 Top 10 Times - Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2016 USA Olympic Trials (Eugene, OR) (TV Analysis)
date 10-Jul time 6.17 1018 1435 18.68
reaction time interval 4.01 417 4.33
velocity 7.29 8.73 8.39 8.08
H1lead leg R strides 23 15 15 15
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time 6.00 10.00 14.16 1844
reactiontime 0.143 interval 4.00 4.16 4.28
velocity 7.50 8.75 841 8.18
H1 lead leg R strides 23 15 15 15
Little, Shamier (USA) (1995) H1 H2 H3 H4
FINAL - 2016 NCAA Championships (Eugene, OR)
date 11-Jun time
reaction time interval No Information Available
velocity
H1 lead leg strides
Petersen, Sara Slott (DEN) (1987) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time 632 1044 1472 19.00
reactiontime 0.161 interval 412 428 428
velocity 712 8.50 8.18 8.18
H1lead leg R strides 22 15 15 15
Spencer, Ashley (USA) (1993) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time 652 1084 1524 19.60
reactiontime 0.172 interval 4.32 4.40 4.36
velocity 6.90 8.10 7.95 8.03
H1 lead leg L strides 22 15 15 14
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2016 Athletissime (Laussane, SUI) (TV Analysis)
date 25-Aug time 6.12 1020 1456 18.96
reactiontime 0.118 interval 4.08 4.36 4.40
velocity 7.35 8.58 8.03 7.95
H1 lead leg R strides 23 15 15 15
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4

Semi-Final 3 - 2016 Olympic Games (Rio de Janeiro, BRA)
date 16-Aug time

reactiontime 0.158 interval No Information Available
velocity
H1lead leg strides
Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4
FINAL - 2016 Miller Anniversary Games (London, GBR)
date 22-Jul time 6.10 1023 1453 18.90
reactiontime 0.138 interval 4.13 4.30 4.37
velocity 7.38 847 8.14 8.01
H1 lead leg R strides 23 15 15 15
Hejnova, Zuzana (CZE) (1986) H1 H2 H3 H4
FINAL - 2016 Olympic Games (Rio de Janeiro, BRA)
date 18-Aug time 6.48 10.64 1488 19.20
reactiontime 0.157 interval 4.16 4.24 4.32
velocity 6.94 8.41 8.25 8.10
H1 lead leg R strides 22 15 15 15
Russell, Janeive (JAM) (1993) H1 H2 H3 H4
FINAL - 2016 Golden Gala Pietro Mennea (Rome, ITA)
date 2-Jun time 6.52 10.68 1492 19.28
reactiontime 0.180 interval 4.16 424 4.36
velocity 6.90 8.41 8.25 8.03
H1lead leg R strides 22 14 14 15

www.athletefirst.org

H5

23.15
4.47
7.83

15

H5

2284

7.95
15

H5

HS

23.36
4.36
8.03

15

H5

24.12
4.52
7.74

15

H5

2348
4.52
7.74

15

H5

H5

23.53
4.63
7.56

H5

23.56
4.36
8.03

15

H5

23.72
4.44
7.88

15

Hé

2756
am

15

H6

27.24

7.95
15

H6

Hé

27.84
4.48
7.81

15

H6
28.72
4.60
7.61
15
H6
28.04

7.68
15

H6

H6

28.00
4.47
7.83

15

Hé

28.12
4.56
7.68

15

Hé
28.16

444
7.88

H7

3213
4.57

15

H7

32.72
4.56
7.68

15

H8

36.80
4.67
7.49

15

H8

36.68

7.29
15

H8

H8

37.40
4.92
7.1

16

H8

38.16
4.76
7.35

15

H8

37.52

7.23
16

H8

H8

37.50
4.80
7.29

15

H8

37.60
4.84
7.23

16

H8

37.48
4.76
7.35

15

H9

41.74

H9

42.36
4.96
7.06

16

H9
42.96
4.80
7.29
15
H9
42.52

7.00
16

H9

H9

42.53
5.03
6.96

16

H9

42.60
5.00
7.00

16

H9
42.56

5.08
6.89

Henson (2021) Athlete First: 2016 Year End Hurdle Report

H10
46.88
5.14
6.81
16

H10

H10

47.64
5.28

17

H10

47.76
5.24

16

H10

H10

47.76
5.16
6.78

16

H10

47.80
5.24
6.68

16

46

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

52.88 6/1
6.00 PB 1251 1345 1475
6.67 7.56 8.39 7.81 712
20 180

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

53.13 3/1
6.05 1244 1344 1520
6.61 7.53 8.44 7.81 6.91
20 180

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

53.51 /1
PB

Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

54.55 4/2
6.91 NRPB 1268 1348 15.16
5.79 7.33 8.28 7.79 6.93
20 181

Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

53.72 5/3
5.80 PB 13.08 1380 14.52
6.90 7.45 8.03 7.61 7.23
185 1745

Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2017 year end hurdle report

53.78 5/1
6.02 1284 1372 1508
6.64 744 8.18 7.65 6.96
19.7  180.7

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

53.89 3/1

Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

53.90 6/1
6.07 1280 1380 1513
6.59 742 8.20 7.61 6.94
195 1795

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2021) - Athlete First: 2016 year end hurdle report

53.92 6/4
6.16 1272 1356 15.00
6.49 742 8.25 7.74 7.00
20 180

Run-In  400m Lane/Place H1-H4 H4-H7 H7-H10
Henson (2020) - Athlete First: 2016 year end hurdle report

53.96 7/1
6.16 PB 1276 1344 1508
6.49 41 823 7.81 6.96
195 1455
2021.02.06
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Biomechanical Analysis

2016 Memorial van Damme (Brussels, BEL) (TV Analysis)

Women's 400m Hurdles

Tate, Cassandra (USA) (1990)
reactiontime  0.228

H1lead leg R

Petersen, Sara Slott (DEN) (1987)
reactiontime  0.162

Hileadleg R

Spencer, Kaliese (JAM) (1987)
reactiontime  0.182

H1lead leg L

Hejnova, Zuzana (CZE) (1986)
reactiontime  0.159

H1lead leg L

Doyle, Eilidh (GBR) (1987)
reactiontime  0.204

Hileadleg L

Nel, Wenda (RSA) (1988)
reactiontime  0.186

H1lead leg L

Stepter, Jaide (USA) (1994)
reactiontime  0.235

H1lead leg L

Titimets, Hanna (UKR) (1989)
reactiontime  0.205

Hileadleg L

Dauwens, Axelle (BEL) (1990)
reactiontime 0.172

H1lead leg L

9.00
Velocity (m/s)

8.50

5.50

5.00

Date 2016.09.09
H1
time 6.20
interval
velocity 7.26
strides 22
time 6.44
interval
velocity 6.99
strides 22
time 6.44
interval
velocity 6.99
strides 22
time 6.56
interval
velocity 6.86
strides 22
time 6.36
interval
velocity 7.08
strides 23
time 6.44
interval
velocity 6.99
strides 23
time 6.48
interval
velocity 6.94
strides 22
time 6.52
interval
velocity 6.90
strides 22
time 6.48
interval
velocity 6.94
strides 22

H2
10.36
4.16
8.41
15

10.68

4.24

8.25
15

10.68

424

8.25
14

424
8.25

H3
14.68
4.32
8.10

15

15.08

4.40

7.95
15

15.04
4.36

H4

19.44

8.03
15

19.56

H5

Hé
28.28
4.60
761
15

H7
33.04
4.76
7.35
15

33.12
4.76
7.35

15

33.68
4.80
729

15

H8
38.00
4.96
7.06
16

38.08
4.96
7.06

16

38.64
4.96
7.06

15

38.24
5.00
7.00

16

38.00
5.08
6.89

17

38.44
4.96
7.06

17

H9
43.20
520
6.73
16

43.20
512
6.84

16

43.76
512

H10
48.44

6.68
16

4844
5.24
6.68

17

Run-in
6.03

6.63
20

6.16

6.54
6.12
215

6.45

22

6.44
6.21
20

400m
54.47

7.34
180

54.60

7.33
181

55.05

727
175.7

55.12

7.26
1815

55.26

7.24
190.5

55.41
722
191
55.88

7.16
182

55.92

715
180

58.34

6.86
167

FINAL

Lane / Place
711

5/2

6/3

3/4

4/5

9/7

1/8

8/9

H1-H4

12.92
8.13

13.00

13.12
8.00

12.92
8.13

12,60
8.33

12.96
8.10

12.84
8.18

13.00
8.08

13.04
8.05

47

H4-H7 H7-H10
13.92 1540
754 6.82
1368 1532
7.68 6.85
1412 1536
744 6.84
13.76 1552
763 6.77
13.96  15.80
752 6.65
1408 1548
7.46 6.78
1420 1592
7.39 6.60
1428 1592
7.35 6.60
1452 16.84
723 6.24

=8 Cassandra Tate

=8 Sara Petersen

«- Kaliese Spencer

Zuzana Hejnova

—8—FEilidh Doyle

=8 \\enda Nel

=l |aide Stepter

=8 Hanna Titimets

=B Axelle Dauwens

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Rundn 400m

Time Intervals (s) Hurdle Phases
18.00
16.00
14.00
12.00
1000

8.00

6.00

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=B3DGeV21PMA
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Biomechanical Analysis

2016 Weltklasse (Ziirich, SUI) (TV Analysis)

48

Women's 400m Hurdles Date 2016.09.01 FINAL
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 632 1044 1468 19.00 2336 27.88 3248 37.36 4244 4780 53.97 3/1
reactiontime 0215 interval 412 424 432 4.36 452 4.60 4.88 5.08 5.36 6.17 1268 1348 1532
velocity 712 8.50 8.25 8.10 8.03 774 7.61 717 6.89 6.53 6.48 741 8.28 7.79 6.85
H1lead leg R strides 23 15 15 15 15 15 16 16 17 20 167
Petersen, Sara Slott (DEN) (1987) time 6.44 10.64 1492 1928 2372 2828 33.04 3796 429 48.16 54.22 6/2
reactiontime 0.160 interval 4.20 4.28 4.36 444 4.56 4.76 4.92 5.00 5.20 6.06 1284 1376 1512
velocity 6.99 8.33 8.18 8.03 7.88 7.68 7.35 7.1 7.00 6.73 6.60 7.38 8.18 763 6.94
H1lead leg R strides 22 15 15 15 15 15 15 16 16 17 20 181
Doyle, Eilidh (GBR) (1987) time 636 1052 1476 1912 2352 2816 33.00 3792 4304 4836 54.55 4/3
reactiontime 0.184 interval 4.16 4.24 4.36 4.40 464 484 4.92 5.12 5.32 6.19 1276  13.88 15.36
velocity 7.08 841 825 8.03 7.95 754 723 711 6.84 6.58 6.46 7.33 823 7.56 6.84
H1lead leg L strides 23 15 15 15 16 16 16 17 17 21 171
Nel, Wenda (RSA) (1988) time 640 1068 1504 1952 2404 2860 3328 3824 4340 4884 55.15 5/4
reactiontime 0.193 interval 4.28 4.36 448 452 4.56 4.68 4.9 5.16 5.44 6.31 1312 1376 1556
velocity 7.03 8.18 8.03 7.81 7.74 7.68 748 7.06 6.78 6.43 6.34 725 8.00 7.63 6.75
H1lead leg L strides 23 15 15 16 16 16 17 17 17 215 1735
Folorunso, Ayomide (ITA) (1996) time 6.56 1096 1540 20.04 2468 2944 3432 3948 4460 49.84 55.69 1/5
reactiontime 0.203 interval 4.40 444 464 4.64 4.76 4.88 5.16 512 524 5.85 1348 1428 1552
velocity 6.86 7.95 7.88 754 7.54 7.35 717 6.78 6.84 6.68 6.84 7.18 7.79 7.35 6.77
H1lead leg R strides 23 16 16 16 16 17 17 17 17 20 175
Sprunger, Lea (SUI) (1990) time 660 1096 1540 19.88 2456 2932 3424 3932 4464 55.71 716
reactiontime 0.127 interval 4.36 4.44 4.48 4.68 4.76 4.92 5.08 5.32 1328 14.36
velocity 6.82 8.03 7.88 7.81 7.48 7.35 711 6.89 6.58 7.18 791 7.31
H1lead leg R strides 22 15 15 15! 15 15 15 15} 16 143
Titimets, Anna (UKR) (1989) time 652 1076 1520 19.68 2432 2900 3384 3880 44.08 4952 55.72 217
reactiontime 0.180 interval 424 444 448 464 4.68 484 4.96 528 544 6.20 1316 1416 1568
velocity 6.90 8.25 7.88 7.81 7.54 7.48 723 7.06 6.63 6.43 6.45 7.18 7.98 7.42 6.70
H1lead leg L strides 22 15 15 15 15 15 15 16 16 20 164
Linkiewicz, Joanna (POL) (1990) time 6.56 1092 1540 2000 2476 2968 3464 39.72 4484 56.24 8/8
reactiontime 0.183 interval 4.36 448 4.60 4.76 4.92 4.96 5.08 512 1344 1464
velocity 6.86 8.03 7.81 7.61 7.35 711 7.06 6.89 6.84 711 7.81 717
H1lead leg L strides 24 16 16 16 17 17 17 17 140
9.00
Velocity (m/s) =8 Shamier Little
=8 Sara Petersen
8.50
«8-Eilidh Doyle
Wenda Nel
8.00
=8 Ayomide Folorunso
| €3 Sprunger
7.50
=8-— Anna Titimets
8- Joanna Linkiewicz
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

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1920 x 10800 @ 25fps

Timing From: First Movement

Source: hitps:/www youtube com/watch?v=0ArPoyecGgo
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Biomechanical Analysis

2016 Athletissime (Laussane, SUI) (TV Analysis)

Women's 400m Hurdles Date 2016.08.25
H1 H2 H3
Muhammad, Dalilah (USA) (1990) time 612 1020 1456
reactiontime  0.118 interval 4.08 4.36
velocity 7.35 8.58 8.03
H1lead leg R strides 23 15 15
Doyle, Eilidh (GBR) (1987) time 6.36  10.56  14.80
reactiontime 0.157 interval 4.20 4.24
velocity 7.08 8.33 825
H1lead leg L strides 23 15 15
Petersen, Sara Slott (DEN) (1987) time 6.40 1060 14.88
reactiontime 0.123 interval 4.20 4.28
velocity 7.03 8.33 8.18
H1lead leg R strides 22 15 15
Tate, Cassandra (USA) (1990) time 632 1052 149
reactiontime 0.235 interval 4.20 4.44
velocity 712 8.33 7.88
H1lead leg R strides 22 15 15
Little, Shamier (USA) (1995) time 640 1060 1492
reactiontime  0.249 interval 420 4.32
velocity 7.03 8.33 8.10
H1lead leg R strides 23 15 15
Spencer, Ashley (USA) (1993) time 6.56 1084 1524
reactiontime 0.159 interval 4.28 4.40
velocity 6.86 8.18 7.95
H1lead leg L strides 22 15 15
Titimets, Anna (UKR) (1989) time 660 1092 1532
reactiontime  0.188 interval 4.32 4.40
velocity 6.82 8.10 7.95
H1lead leg L strides 22 15 15
Sprunger, Lea (SUI) (1990) time 656 1092 1532
reactiontime 0.136 interval 4.36 4.40
velocity 6.86 8.03 7.95
H1lead leg R strides 22 15 15
9.00
Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

H1 H2

Time Intervals (s)

H3

H4

H5

H4
18.96
4.40
7.95

15

19.12

4.32

8.10
15

19.84

452

7.74
15

H6

H5 Hé H7 H8
2348 2804 3268 37.52
4.52 4.56 4.64 4.84
7.74 7.68 754 723

15 15 15 16

2356 2828 33.08 3804
4.44 4.72 4.80 4.96
7.88 742 7.29 7.06
15 16 16 17
2372 2832 3304 3804
4.48 4.60 4.72 5.00
7.81 761 742 7.00
15 15 15 16
2432 2904 3396 3888
4.80 4.72 4.92 4.92
729 742 71 7.1
15 15 15 15
2380 2848 3336 3828
448 4.68 4.88 4.92
7.81 748 717 7.1
15 16 16 16
2440 2904 33838 3888
4.64 4.64 4.84 5.00
7.54 7.54 7.23 7.00
15 15 15 15
2452 2932 3420 3924
4.64 4.80 4.88 5.04
7.54 729 Il 6.94

2452 2932 3428 39.36
4.68 4.80 4.96 5.08
7.48 729 7.06 6.89

H7

Hurdle Phases

H8

H9
4252
5.00
7.00
16

43.20
5.16
6.78

17

H9

H10 Run-In
47.76
5.24 6.02
6.68 6.64
16 19.7
48.40
5.20 6.05
6.73 6.61
17 21
48.64
5.36 6.34
6.53 6.31
17 20.2
49.32
5.24 5.82
6.68 6.87
16 19
49.04
552 6.16
6.34 6.49
17 20
49.80
5.52 6.06
6.34 6.60
16 18.2
49.88
540 6.1
6.48 6.55
16 19.5
50.20
552 5.85
6.34 6.84
16 18

H10

400m
53.78

7.44
180.7

54.45

7.35
187

54.98

7.28
1822

55.14

7.25
178

55.20

7.25
185

55.86

7.16
177.2

55.99

714
1785

56.05

714
177

Rundn
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FINAL
Lane/Place H1-H4 H4-H7 H7-H10
5/1
1284 1372 15.08
8.18 765 6.96
3/2
1276 1396 1532
823 752 6.85
6/3
1284 1380 1560
8.18 761 6.73
8/4
1320 1444 1536
7.95 727 6.84
4/5
1292 1404 1568
8.13 748 6.70
2/6
1320 1412 1592
7.95 744 6.60
117
1328 1432 1568
791 7.33 6.70
718
1328 1444 1592
791 727 6.60

400m

=@ Dalilah Muhammad

@ FEilidh Doyle

==8-=Sara Slott Petersen
Cassandra Tate

=8 Shamier Little

=B Ashl| ey Spencer

=8-— Anna Titi mets

=8 | €3 Sprunger

16.00

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: 1280 x 720 @ 25fps
Timing From: First Movement

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

2016 Olympic Games (Rio de Janeiro, BRA) (TV Analysis)

Women's 400m Hurdles Date 2016.08.16
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10
Muhammad, Dalilah (USA) (1990) time 6.00 1000 1416 1844 2284 2724 3183 3668 4180 47.08
reactiontime  0.143 interval 4.00 4.16 4.28 4.40 4.40 4.64 4.80 512 5.28
velocity 7.50 8.75 8.41 8.18 7.95 7.95 754 729 6.84 6.63
H1lead leg R strides 23 15 15 15 15 15 15 15 16 16
Petersen, Sara Slott (DEN) (1987) time 6.32 1044 1472 1900 2336 27.84 3248 3740 4236 4764
reactiontime 0.161 interval 4.12 4.28 4.28 4.36 4.48 4.64 4.92 4.96 528
velocity 712 8.50 8.18 8.18 8.03 7.81 754 7.1 7.06 6.63
H1lead leg R strides 22 15 15 15 15 15 15 16 16 17
Spencer, Ashley (USA) (1993) time 652 1084 1524 1960 2412 2872 3340 3816 4296 4792
reactiontime 0.172 interval 4.32 4.40 4.36 4.52 4.60 4.68 4.76 4.80 4.96
velocity 6.90 8.10 7.95 8.03 7.74 761 748 7.35 7.29 7.06
H1lead leg L strides 22 15 15 14 15 15 15 15 15 15
Hejnova, Zuzana (CZE) (1986) time 648 1064 1488 1920 2356 2812 3276 3760 4260 47.76
reactiontime  0.157 interval 4.16 424 4.32 4.36 4.56 4.64 4.84 5.00 5.16
velocity 6.94 8.41 8.25 8.10 8.03 7.68 7.54 723 7.00 6.78
H1lead leg R strides 22 15 15 15 15 15 15 16 16 16
Tracey, Ristanna (JAM) (1992) time 6.44 1056 1480 19.08 2348 2816 3296 37.96 4296 4820
reactiontime 0213 interval 4.12 4.24 4.28 4.40 4.68 4.80 5.00 5.00 524
velocity 6.99 8.50 8.25 8.18 7.95 748 729 7.00 7.00 6.68
H1lead leg L strides 22 15 15 15 15 16 16 16 16 16
Nugent, Leah (JAM) (1992) time 636 1044 1476 1916 2368 2836 3316 3804 4300 4812
reactiontime 0.226 interval 4.08 4.32 4.40 4.52 4.68 4.80 4.88 4.96 5.12
velocity 7.08 8.58 8.10 7.95 7.74 748 729 717 7.06 6.84
H1lead leg R strides 23 13 14 14 14 14 15 15} 15 15
Russell, Janieve (JAM) (1993) time 640 1052 14.68 2332 2784 3264 3752 4264 4800
reactiontime  0.140 interval 412 4.16 8.64 4.52 4.80 4.88 512 5.36
velocity 7.03 8.50 8.41 8.10 7.74 729 717 6.84 6.53
H1lead leg R strides 22 14 14 14 15 16 16 17 17
Doyle, Eilidh (GBR) (1987) time 6.44 1064 1492 1924 2368 2832 3312 3812 4324 4848
reactiontime  0.171 interval 420 4.28 4.32 4.44 4.64 4.80 5.00 512 524
velocity 6.99 8.33 8.18 8.10 7.88 754 7.29 7.00 6.84 6.68
H1lead leg L strides 23 15 15 15 15 16 16 17 1% 17
9.00
Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

H1

H2 H3 H4 H5 H6 H7

Hurdle Phases

H8 H9 H10

Time Intervals (s)

16.00

Run-In

6.05
6.61
20

591
20
5.80

6.90
18.5

6.16
6.49

595
6.72
20

6.33
6.32
19

6.46
6.19
20.2
6.13

21

50

FINAL

400m Lane/Place H1-H4 H4-H7 H7-H10
53.13 3/1

1244 1344 1520
753 8.44 7.81 6.91
180
53.55 4/2
NR PB 1268 1348 1516
747 8.28 7.79 6.93
181
53.72 5/3
PB 13.08 1380 1452
745 8.03 761 7.23
174.5
53.92 6/4

1272 135  15.00
742 8.25 7.74 7.00
180
54.15 715
PB 1264 1388 1524
7.39 8.31 7.56 6.89
182
54.45 2/6
PB 1280 1400 14.96
7.35 8.20 7.50 7.02
171
54.46 817

-640 3264 1536
7.34 -1641 322 6.84
165.2
54.61 1/8

1280 1388 15.36
7.32 8.20 7.56 6.84
187

Rundn

400m

=8 Dalilah Muhammad

=@ Sara Petersen

«— Ashley Spencer
Zuzana Hejnova

=@ Ristanna Tracey

=8| eah Nugent

=8 |anieve Russell

=8 Filidh Doyle

14.00

12.00

10.00

8.00
6.00
4.00
2.00
0.00

DRI

Start-H1 H1-H4 H4-H7

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 25fps
Timing From: First Movement

Source: hitps://www.youtube com/watch?v=INNNKZZ-hYM&t=27s
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Biomechanical Analysis

2016 London Anniversary Games (London, GBR) (TV Analysis)

Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990)

reactiontime  0.138
H1lead leg R

Petersen, Sara Slott (DEN) (1987)
reactiontime  0.157
H1leadleg R

Nel, Wenda (RSA) (1988)
reactiontime  0.182
H1lead leg L

Doyle, Eilidh (GBR) (1987)
reactiontime  0.162
H1lead leg L

Stepter, Jaide (USA) (1994)
reactiontime  0.146
H1leadleg L

Little, Shamier (USA) (1995)
reactiontime  0.263
H1lead leg R

8.50

Velocity (m/s

8.00

7.50

7.00

6.50

6.00

5.50

H1 H2

Time Intervals (s)

H2
10.23
413
847

15

10.73

4.30

8.14
15

10.56

4.23

8.27
15

10.60

4.24

8.25
15

10.43

417

8.39
15

10.50
417
8.39

Date 2016.07.22
H1
time 6.10
interval
velocity 7.38
strides 23
time 6.43
interval
velocity 7.00
strides 22
time 6.33
interval
velocity 7.11
strides 23
time 6.36
interval
velocity 7.08
strides 23
time 6.26
interval
velocity 719
strides 22
time 6.33
interval
velocity 7.11
strides 23

H3

H4

16

H3
14.53
4.30
8.14

15

15.06

4.33

8.08
15

14.83

427

8.20
15

H5

H4
18.90
4.37
8.01

15

H6

H5

H6
28.00
447
783
15

28.56
4.60
761

15

28.16
4.73
740

16

27.93
4.57
7.66

16

H7

H7
32.70
4.70
745
15

33.30
4.74
7.38

15

33.13
4.73
7.40

17

3273
4.77
7.34

16

33.03
4.87
719

16

32.73
4.80
7.29

16

H8

H8
37.50
4.80
729
15

38.16
4.86
7.20

16

37.96
4.83
7.25

17

38.03
5.00
7.00

17

37.56
4.83
7.25

17

Hurdle Phases

H9
4253
5.03
6.96
16

43.26
5.10
6.86

16

43.03
5.07
6.90

17

42.53
497
7.04

17

H9

H10
47.83
5.30
6.60
16

48.40
5.14
6.81

16

48.16
5.63
6.22

17

H10

Run-In  400m
53.90
6.07
6.59 7.42
195 1795
54.33
5.93
6.75 7.36
20 180
54.47
6.21
6.44 7.34
215 1895
54.70
6.60
6.06 7.31
22 189
54.96
6.26
6.39 7.28
19.7 184.7
55.01
6.85
5.84 7.27
205 1905

Rundn

FINAL
Lane/Place H1-H4 H4-H7 H7-H10
6/1
1280 1380 1513
820 761 6.94
712
1303 1384 1510
8.06 7.59 6.95
8/3
1290 1390 1513
8.14 7.55 6.94
4/4
1264 1373 1537
8.31 7.65 6.83
3/5
1267 1410 1567
829 745 6.70
5/6
1257 1383 1543
835 7.59 6.80

400m

=8— Dalilah Muhammad
~@-—Sara Petersen
8- \Nenda Nel

Eilidh Doyle
=B aide Stepter

8- Shamier Little

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: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=Utbd39jx550
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Biomechanical Analysis

2016 Herculis Meeting International d'Athlétisme (Monaco, MON) (TV Analysis)

52

Women's 400m Hurdles Date 2016.07.15 FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
Doyle, Eilidh (GBR) (1987) time 640 1053 1478 1897 2333 27.80 3257 3747 4260 4790 54.09 3/1
reactiontime 0.163 interval 413 425 4.19 4.36 447 477 4.90 513 5.30 6.19 PB 1257 1360 1533
velocity 7.03 847 8.24 8.35 8.03 7.83 7.34 714 6.82 6.60 6.46 7.40 8.35 7.72 6.85
H1lead leg L strides 23 15 15 15 15 16 16 17 17 18 215 1885
Tate, Cassandra (USA) (1990) time 6.20 10.50 1917 2370 28.30 38.07 4330 48.63 54.63 712
reactiontime 0.234 interval 4.30 8.67 4.53 4.60 9.77 523 5.33 6.00 12.97
velocity 7.26 8.14 8.07 7.73 761 7.16 6.69 6.57 6.67 7.32 8.10
H1lead leg R strides 22 15 15 15 16 17 19.5 119.5
Petersen, Sara Slott (DEN) (1987) time 6.37 1063 19.37 2383 2840 3813 4330 4867 54.81 6/3
reactiontime 0.154 interval 4.26 8.74 4.46 4.57 9.73 5.17 5.37 6.14 13.00
velocity 7.06 822 8.01 7.85 7.66 7.19 6.77 6.52 6.51 7.30 8.08
H1lead leg R strides 22 15 15 15 17 18 202 1222
Nel, Wenda (RSA) (1988) time 6.37  10.50 19.33 2397 2857 3337 3833 4340 4867 54.93 2/4
reactiontime 0.206 interval 413 8.83 464 4.60 4.80 4.9 5.07 5.27 6.26 1296 1404 1530
velocity 7.06 847 7.93 7.54 761 729 7.06 6.90 6.64 6.39 7.28 8.10 7.48 6.86
H1lead leg L strides 23 15 16 16 17 17 17 17 215 1595
Sprunger, Lea (SUI) (1990) time 6.47 10.83 1957 2413 28.87 38.77 4397 4943 55.42 8/5
reactiontime  0.133 interval 4.36 8.74 4.56 474 9.90 5.20 5.46 5.99 13.10
velocity 6.96 8.03 8.01 7.68 7.38 7.07 6.73 6.41 6.68 722 8.02
H1lead leg R strides 21 15 15 15 15 17 18.5 116.5
Little, Shamier (USA) (1995) time 633 1043 1480 1927 2377 2860 3347 3857 4393 4940 55.73 5/6
reactiontime 0.243 interval 4.10 4.37 447 4.50 4.83 4.87 5.10 5.36 5.47 6.33 1294 1420 1593
velocity 7.1 854 8.01 7.83 7.78 725 7.19 6.86 6.53 6.40 6.32 7.18 8.11 7.39 6.59
H1lead leg L strides 24 15 15 15! 15 16 16 16 17 17 20 186
Anacharsis, Phara (FRA) (1983) time 660 10.77 1940 2387 2847 3837 4387 49.50 56.20 117
reactiontime 0.183 interval 417 8.63 4.47 4.60 9.90 5.50 5.63 6.70 12.80
velocity 6.82 8.39 8.11 7.83 761 7.07 6.36 6.22 597 712 8.20
H1lead leg L strides 15 15 15 17 17 20 99
Spencer, Ashley (USA) (1993) time 6.47 1077 1507 1973 2443 2910 3393 3890 4407 49.93 56.46 4/8
reactiontime 0.167 interval 4.30 4.30 4.66 4.70 4.67 4.83 4.97 517 5.86 6.53 1326 1420 16.00
velocity 6.96 8.14 8.14 7.51 745 749 725 7.04 6.77 597 6.13 7.08 7.92 7.39 6.56
H1lead leg L strides 22 15 14 15 15 15 15 15 15 17 18.7 176.7
9.00 N
Velocity (m/s) —8—CEilich Doyle
8.50 =8 Cassandra Tate
/ Sara Slott Petersen
y
8.00 Wenda Nel
@ ea Sprunger
7.50
=B Shamier Little
—— i
7.00 Phara Anacharsis
=8 Ashley Spencer
6.50
6.00
5.50
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-n 400m
Time Intervals (s) Hurdle Phases
18.00
16.00
14.00
12.00 H
10.00 H
8.00 H
6.00 H H i
4.00 H H -
2.00 - H H
0.00
Start-H1 H1-H4 H4-H7 H7-H10 H10-Finish

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1276 x 720 @ 30fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=DC7zI0Y-C30
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Biomechanical Analysis

2016 USA Olympic Trials (Eugene, OR) (TV Analysis)

Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990)

reaction time
H1lead leg R
Spencer, Ashley (USA) (1993)
reaction time
H1lead leg L
McLaughlin, Sydney (USA) (1999)
reaction time
H1lead leg R
Carter, Kori (USA) (1992)
reaction time
H1lead leg L
Tate, Cassandra (USA) (1990)
reaction time
H1ileadleg R
Franklin, Autumne (USA) (1994)
reaction time
H1lead leg R
Stepter, Jaide (USA) (1994)
reactiontime
H1lead leg L
Brown, T'erea (USA) (1989)
reaction time
H1leadleg L
9.00
Velocity (m/s)
8.50
8.00
7.50
7.00
6.50
6.00

Date 2016.07.10
H1
time 6.17
interval
velocity 729
strides 23
time 6.50
interval
velocity 6.92
strides 22
time 6.47
interval
velocity 6.96
strides 22
time 6.47
interval
velocity 6.96
strides 24
time 6.37
interval
velocity 7.06
strides 22
time 6.54
interval
velocity 6.88
strides 24
time 6.64
interval
velocity 6.78
strides 22
time 6.30
interval
velocity 7.14
strides 23

H2
10.18
4.01
8.73

15

10.81

431

8.12
15

10.64

10.41

4.1

8.52
15

H3
14.35
417
8.39

15

15.05

4.24

8.25
14

14.95

431

8.12
14

14.58

4.17

8.39
15

H4
18.68
4.33
8.08

15

19.58

4.53

7.73
15

19.28

4.33

8.08
14

18.92

4.34

8.06
15

H5
23.15
447

15

23.39
4.47
7.83

15

H6
27.56
441
7.94
15

28.63
4.61
7.59

15

28.23
4.57
7.66

16

28.66
4.67
7.49

16

28.06
4.67
749

15

H7
3213
4.57

15

3297
4.91
713

17

H8
36.80
4.67
7.49
15

38.00
4.73
7.40

15

37.84
4.81
7.28

15

37.64
491
713

16

37.70
4.94
7.09

16

37.97
4.94
7.09

17

38.40
4.97
7.04

17

37.97
5.00
7.00

17

H9
41.74
494
7.09
16

42.88
4.88
717

15

4291
5.07

4321
524
6.68

17

H10
46.88
5.14
6.81
16

48.15
527
6.64

16

48.08
517
6.77

16

48.18
5.37
6.52

17

48.25
5.38
6.51

17

48.48
5.34
6.55

18

48.81
5.27
6.64

17

48.88
5.67
6.17

18

5.87
6.81
18.5

6.07
6.59
19.7

6.14
6.51
19.7

741

FINAL
400m Lane/Place H1-H4
52.88 6/1
PB 12.51
7.56 8.39
180
54.02 8/2
PB 13.08
740 8.03
174.5
54.15 5/3
WJR WYB PB 12.81
7.39 820
176.7
54.47 3/4
12.65
7.34 8.30
187
54.60 1/5
12.81
7.33 820
181
54.65 4/6
PB 12.78
7.32 8.22
1955
54.95 217
PB 1291
7.28 8.13
184.7
56.29 718
12.62
711 8.32
167

53

H4-H7 H7-H10
1345 1475
7.81 712
1369 14.88
767 7.06
13.75  15.05
764 6.98
1361 1545
7.7 6.80
1358 1549
7.73 6.78
13.71 1545
7.66 6.80
13.88 1538
7.56 6.83
1405 1591
747 6.60

=@ Dalilah Muhammad

= Ashley Spencer

=8 Sydney McLaughlin

Kori Carter

=8- Cassandra Tate

=B Autumne Franklin

-8 |3ide Stepter

—8—T'erea Brown

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: 1280 x 720 @ 30fps

Timing From: Gun Flash

Source: hitps:/www youtube.com/watch?v=bZ97dYjq068
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Biomechanical Analysis

2016 Birmingham Diamond League (Birmingham, GBR) (TV Analysis)

Women's 400m Hurdles

Tate, Cassandra (USA) (1990)
reactiontime  0.207

H1lead leg R

Doyle, Eilidh (GBR) (1987)
reactiontime  0.171

Hileadleg L

Moline, Georganne (USA) (1990)
reactiontime  0.214

H1lead leg R

Muhammad, Dalilah (USA) (1990)
reactiontime  0.131

H1lead leg R

Adekoya, Kemi (BRN) (1993)
reactiontime  0.195

Hileadleg R

Linkiewicz, Joanna (POL) (1990)
reactiontime  0.165

H1lead leg L

Spencer, Kaliese (JAM) (1987)
reactiontime  0.157

H1lead leg L

Rosolova, Denisa (CZE) (1986)
reactiontime  0.152

H1lead leg

8.50
Velocity (m/s)

8.00

7.50

6.50

6.00
H1 H2

Time Intervals (s)

18.00

Date 2016.06.05

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
22

6.47

6.96
23

6.47

6.96
22

6.27

718
23

6.43

7.00
24

6.75
24

6.57

6.85
22

H4

H2
1047
414
845

15

10.60

413

847
15

10.60

413

847
15

H3
14.73
4.26
8.22

15

14.83
4.23
8.27

15

7.88
16

15.37

4.54

7.7
15

15.20

4.37

8.01
15

H5

H4
19.10
4.37
8.01

15

19.10

4.27

8.20
15

19.40

4.50

7.78
15

19.20

4.50

7.78
15

19.37

4.37

8.01
16

20.00
453
7.73

16

19.90

453

7.73
15

19.57

4.37

8.01
15

H6

H5
23.60
4.50
7.78
15

23.87
4.50
7.78

16

2473
4.73
7.40

16

24.60
4.70
745

15

24.07
4.50
7.78

15

Hé
28.33
4.73
740
15

28.20
4.70
745

16

29.63
4.90
7.14

17

29.43
4.83
725

15

28.80
4.73
740

15

H7

H7
33.10
4.77
7.34

15

32.97
4.77
7.34

16

3327
4.70
7.45

15

33.17
4.74
7.38

16

33.57
4.90
7.14

16

16

H8

H8
38.03
4.93
7.09
16

37.90
4.93
7.10

17

38.27
5.00
7.00

16

38.87
5.10
6.86

16

Hurdle Phases

H9
43.23
5.20
6.74
16

43.07
517
6.77

17

43.40
5.13

6.82
16

17

H9

H10
48.60
5.37
6.52
16

H10

Run-In
597
6.70
19.7
6.20
217
6.00

6.67
20

5.94
6.73

5.96
6.71

6.67

400m
54.57

7.33
179.7

54.57

7.33
187.7

54.63

7.32
180

54.75

7.31
182

55.28

7.24
190

55.41
722
173

55.96

715
160

56.50

7.08
126

Rundn

54

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

4/1
1277 1400 1550
8.22 7.50 6.77

5/2
1263 1387 1540
8.31 7.57 6.82

713
1293 1387 15.36
8.12 7.57 6.84

3/4
1293 1397 1536
8.12 752 6.84

6/5
1294 1420 1570
8.11 7.39 6.69

8/6
1333 1443 1504
7.88 7.28 6.98

217
1333 1433 1577
7.88 7.33 6.66

1/8
1420 16.06
7.39 6.54

=8 Cassandra Tate

400m

@ FEilidh Doyle

8- Georganne Moline

Dalilah Muhammad

=B Kemi Adekoya

=8 Joanna Linkiewicz

-8 [ 3liese Spencer

—8— Denise Rosolovd

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: 1276 x 720 @ 30fps

Timing From: First Movement

Source: https://www.youtube.com/watch?v=zcbpl o3Pork
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Biomechanical Analysis

2016 Golden Gala Pietro Mennea (Roma, ITA) (TV Analysis)

Women's 400m Hurdles

Russell, Jeneive (JAM) (1993)
reactiontime  0.180

Hileadleg R

Nel, Wenda (RSA) (1988)
reactiontime  0.188

Hileadleg L

Doyle, Eilidh (GBR) (1987)
reactiontime  0.154

H1lead leg L

Tate, Cassandra (USA) (1990)
reactiontime  0.219

Hileadleg R

Adekoya, Kemi (BRN) (1993)
reactiontime  0.176

Hileadleg R

Spencer, Kaliese (JAM) (1987)
reactiontime  0.158

H1lead leg L

8.50

Date 2016.06.02

H1 H2
time 652  10.68
interval 4.16
velocity 6.90 841
strides 22 14
time 640 10.72
interval 4.32
velocity 7.03 8.10
strides 23 16
time 632 1048
interval 4.16
velocity 712 841
strides 23 15
time 620 10.36
interval 4.16
velocity 7.26 841
strides 22 15
time 628 1048
interval 420
velocity 717 8.33
strides 24 16
time 640  10.60
interval 4.20
velocity 7.03 8.33
strides 22 14

H3
14.92
424
8.25

14

14.68

4.20

8.33
15

H4
19.28
4.36
8.03

15

18.96

4.28

8.18
15

19.24

7.88

19.00

8.52
8.22

H5
2372
444
7.88
15

24.24
4.60
7.61

16

24.00
452
7.74

15

H6

28.12
4.72
742

28.12

748

H7
3272
4.56
7.68
15

33.52
4.72
742

17

33.00

4.88
717

33.32
9.52
7.35

33.00

717
17

3348

7.38

H8
37.48
4.76
7.35
15

38.36
4.84
7.23

17

38.00
5.00
7.00

17

H9
42.56
5.08
6.89

H10
47.80
5.24
6.68
16

48.52
5.20
6.73

17

49.04

6.25
18

49.20
5.40
6.48

16

Run-In  400m
53.96
6.16 PB
6.49 741
195 1455
54.61
6.09
6.57 7.32
21 127
54.81
6.33
6.32 7.30
207 1397
55.35
6.27
6.38 723
20 103
55.48
6.44
6.21 7.21
21 129
5551
6.31
6.34 7.21
19 102

FINAL
Lane/Place H1-H4

711

9/2

6/3

5/4

8/5

Velocity (m/s)
8.00
7.50
7.00
6.50

6.00
H1 H2

Time Intervals (s)

16.00

H3

H4

H5

H6

H7

H8

Hurdle Phases

H9

H10

Rundn

400m

12.76
8.23

13.24
793

12.64
8.31

13.04
8.05

12.72
825

13.08
8.03

55

H4-H7 H7-H10
1344  15.08
7.81 6.96
13.88  15.00
7.56 7.00
1404 1548
748 6.78
1408 1576
7.46 6.66
1400 16.04
7.50 6.55
1400 1572
7.50 6.68

—8— Janeive Russell

=&-—\Venda Nel

——Eilidh Doyle

Cassandra Tate

=B Kemi Adekoya

=B Kaliese Spencer

14.00
12.00
10.00
8.00
6.00
o El“
2.00
0.00

Start-H1

Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps

Timing From: First Movement

Source: hitps://www.youtube.com/watch?v=3Eg-wpbgsHw.
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Biomechanical Analysis

2016 Meeting International Mohammed VI D'Athletisme (Rabat, MAR) (TV Analysis)

Women's 400m Hurdles

Russell, Jeneive (JAM) (1993)
reactiontime  0.139

Hileadleg R

Tate, Cassandra (USA) (1990)
reactiontime  0.209

Hileadleg R

Nel, Wenda (RSA) (1988)
reactiontime  0.198

H1lead leg L

Titimets, Anna (UKR) (1989)
reactiontime  0.208

Hileadley L

Adekoya, Kemi (BRN) (1993)
reactiontime  0.180

Hileadleg L

Ankiewicz, Emilia (POL) (1990)
reactiontime  0.148

H1lead leg L

8.50
Velocity (m/s)

8.00

7.00

6.50

6.00
H1 H2

Time Intervals (s)

H2
10.60
4.16
8.41

15

10.52

432

8.10
15

10.64

432

8.10
16

Date 2016.05.22
H1
time 6.44
interval
velocity 6.99
strides 22
time 6.20
interval
velocity 7.26
strides 22
time 6.32
interval
velocity 712
strides 23
time 6.48
interval
velocity 6.94
strides 22
time 6.40
interval
velocity 7.03
strides 24
time 6.64
interval
velocity 6.78
strides 23

H3

H4

H3
14.84
424
8.25

15

14.76

4.24

8.25
15

14.88

424

8.25
16

H5

H4
19.12
4.28
8.18

15

H6

H5
23.52
4.40
7.95
15

24.04

7.81
16

25.12
4.76
7.35

16

H6
28.00
448
7.81
15

H7

H7

H8
37.60
4.96
7.06
16

38.72
5.12

17

40.32

H9
42.60
5.00
7.00
16

43.12
5.16
6.78

16

H10
47.88
5.28
6.63
17

48.56
544
6.43

17

Run-In
6.28

6.37
20

6.13
6.53
20

6.40
6.25
215
6.22
20
6.05
6.61
20.2
6.17

20.5

N

H8

Hurdle Phases

H9

H10

400m Lane/Place
54.16 4/1
7.39

181
54.69 3/2
7.31

181
54.88 5/3
729
194.5
55.10 714
7.26

182
55.33 6/5
723
192.2
57.25 2/6
6.99
190.5

/Y
Rundn 400m

FINAL

H1-H4

12,68
8.28

12.96
8.10

12.92
8.13

12.92
8.13

13.16
7.98

13.72
7.65

56

H4-H7 H7-H10
1352 1524
777 6.89
13.76 1564
763 6.71
13.76 1548
763 6.78
1360 15.88
772 6.61
1404 1568
748 6.70
1464 16.08
717 6.53

—8— Janeive Russell

=8 Cassandra Tate

8- \Nenda Nel

Anna Titimets

=B Kemi Adekoya

8- Emilia Ankiewicz

18.00

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: 1280 x 720 @ 25fps

Timing From: First Movement

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

2016 Doha Diamond League (Doha, QAT) (TV Analysis)

Women's 400m Hurdles Date 2016.05.06
H1 H2 H3
Doyle, Eilidh (GBR) (1987) time 640 1056 14.84
reactiontime  0.191 interval 4.16 4.28
velocity 7.03 8.41 8.18
H1lead leg L strides 23 15 15
Adekoya, Kemi (BRN) (1993) time 652 1084 1516
reactiontime  0.178 interval 4.32 4.32
velocity 6.90 8.10 8.10
H1lead leg L strides 24 15 15
Spencer, Kaliese (JAM) (1987) time 6.44 10.72  15.16
reactiontime 0.144 interval 4.28 444
velocity 6.99 8.18 7.88
H1lead leg L strides 22 15 15
Nel, Wenda (RSA) (1988) time 624 1044 1476
reactiontime 0.184 interval 4.20 4.32
velocity 721 8.33 8.10
H1lead leg L strides 23 16 16
Tate, Cassandra (USA) (1990) time 632 1056 14.92
reactiontime  0.230 interval 4.24 4.36
velocity 712 8.25 8.03
H1lead leg R strides 22 15 15
Beesley, Meghan (GBR) (1989) time 6.32 1052 14.84
reactiontime 0.166 interval 4.20 4.32
velocity 712 8.33 8.10
H1lead leg L strides 24 16 16
Williams, Tiffany (USA) (1983) time 652 1068 15.00
reactiontime 0.225 interval 4.16 4.32
velocity 6.90 8.41 8.10
H1lead leg L strides 24 15 15
Hayes, Jernail (USA) (1988) time 644 1088 1540
reactiontime 0.146 interval 4.44 4.52
velocity 6.99 7.88 7.74
H1lead leg L strides 23 16 16
8.50
Velocity (m/s)
8.00
7.50
7.00
6.50
6.00
5.50

H1 H2

Time Intervals (s)

16.00

H3

H4

H4 H5 H6

1912 2356 2824
4.28 444 4.68
8.18 7.88 748

1956 2412 2876
4.40 4.56 4.64
7.95 7.68 7.54
15 15 15
1964 2424 2896
4.48 4.60 4.72
7.81 7.61 742
15 15 15
1912 2372 2848
4.36 4.60 4.76
8.03 7.61 7.35

1936 2396 2872
4.44 4.60 4.76
7.88 761 7.35
15 15 15
1928 2388 2872
444 4.60 4.84
7.88 7.61 723
16 16 17
1944 2408 2880
444 4.64 4.72
7.88 7.54 742

15 16 16

2012 2496 30.00
4.72 4.84 5.04
742 7.23 6.94

H7
33.00
4.76
7.35
16

H8
37.96
4.96
7.06
17

38.64
5.08
6.89

17

38.56
4.84
7.23

15

38.36
5.00
7.00

17

38.76
5.16
6.78

16

H9
43.04
5.08
6.89
17

43.88
5.24
6.68

17

43.72
5.16
6.78

16

H10 Run-In
48.32
5.28 6.21
6.63 6.44
17 212
49.16
528 5.71
6.63 7.01
17 19.5
48.96
524 6.06
6.68 6.60
16 18.7
48.92
5.36 6.25
6.53 6.40
18 215
49.40
540 6.17
6.48 6.48
16 20
49.40
5.44 6.32
6.43 6.33
18 22
49.68
5.68 6.89
6.16 5.81
18 22

400m
54.53

7.34
187.2

54.87

7.29
184.5

55.02

7.27
177.7

55.17

7.25
1955

55.57

7.20
180

55.72

7.18
197

56.57

7.07
192

60.48

6.61

FINAL

Lane/Place H1-H4

3/1

2/2

4/3

6/4

5/5

817

1/8

12.72
8.25

13.04
8.05

13.20
7.95

12.88
8.15

13.04
8.05

12.96
8.10

12.92
8.13

13.68
7.68
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H4-H7 H7-H10
13.88 1532
7.56 6.85
1400 1560
7.50 6.73
1408 1524
7.46 6.89
1424 1556
7.37 6.75
1424 15.80
7.37 6.65
14.36 1576
7.31 6.66
14.24  16.00
7.37 6.56
15.20
6.91

=@ Eilidh Doyle
=B Kemi Adekoya
=B Kaliese Spencer
Wenda Nel
=8- Cassandra Tate
8- \eghan Beesley
=@ Tiffany Williams

=B |ermail Hayes

H5 H6 H7 H8 H9

Hurdle Phases

H10 Rundn 400m

14.00

12.00

10.00

8.00

6.00
4.00
2.00

0.00
Start-H1

I

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=-ntYNOMaaOk&t=12s
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