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2019 Season Hurdles Report

Men’s 110m Hurdles 

Top 10 Times            5 
IAAF World Championships (Doha, QAT) — Final       6 
IAAF World Championships (Doha, QAT) — Semi-Final 3      7 
IAAF World Championships (Doha, QAT) — Semi-Final 2      8 
IAAF World Championships (Doha, QAT) — Semi-Final 1      9 
The Match — Europe v USA (Minsk, BLR) (TV Analysis) — Final      10 
AG Memorial van Damme (Brussels, BEL) (TV Analysis) — Final      11 
ISTAF (Berlin, GER) (TV Analysis) — Final        12 
Meeting de Paris (Paris, FRA) (TV Analysis) — Final       13 
Müller Grand Prix (Birmingham, GBR) (TV Analysis) — Final      14 
Pan American Games (Lima, PER) (TV Analysis) — Final      15 
USATF National Championships (Des Moines, IA) (TV Analysis) — FINAL    16 
Müller Anniversary Games (London, GBR) (TV Analysis) — Final      17 
Athletissima (Lausanne, SUI) (TV Analysis) — Final       18 
Prefontaine Classic (Stanford, CA) (TV Analysis) — Final       19 
Meeting International Mohammad VI d’Athlétisme (Rabat, MAR) (TV Analysis) — Final   20 
NCAA National Championships (Austin, TX) (TV Analysis) — Final & Semi-Final 1   21 
Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis) — Final      22 
NCAA Championships - East Preliminary Round (Jacksonville, FL) (TV Analysis) — Quarter-Final 3 & 1 23 
South Eastern Conference Championships (Fayetteville, AR) (TV Analysis) — Final   23 
Nanjing World Challenge (Nanjing, CHN) — Final       24 
Shanghai Diamond League (Shanghai, CHN) — Final       25 
NCAA National Indoor Championships (Birmingham, AL) (TV Analysis) — Final    26 
South Eastern Conference Indoor Championships (Fayetteville, AR) (TV Analysis) — Final  26 
Tyson Indoor Invitational (Fayetteville, AR) (TV Analysis) — Final      26 
PSD Bank Meeting (Düsseldorf, GER) (TV Analysis) — Final      27 
Müller Indoor Grand Prix (Birmingham, GBR) (TV Analysis) — Final     28 

Women’s 100m Hurdles 

Top 10 Times            30 
IAAF World Championships (Doha, QAT) — Final       31 
IAAF World Championships (Doha, QAT) — Semi-Final 3      32 
IAAF World Championships (Doha, QAT) — Semi-Final 2      33 
IAAF World Championships (Doha, QAT) — Semi-Final 1      34 
The Match — Europe v USA (Minsk, BLR) (TV Analysis) — Final      35 
AG Memorial van Damme (Brussels, BEL) (TV Analysis) — Final      36 
Müller Grand Prix (Birmingham, GBR) (TV Analysis) — Final      37 
Pan American Games (Lima, PER) (TV Analysis) — Final      38 
USATF National Championships (Des Moines, IA) (TV Analysis) — FINAL    39 
Müller Anniversary Games (London, GBR) (TV Analysis) — Final      40 
Müller Anniversary Games (London, GBR) (TV Analysis) — Heat 1     41 
Herculis Meeting International d’Athlétisme (Monaco, MON) (TV Analysis) — Final   42 
Bislett Games (Oslo, NOR) (TV Analysis) — Final       43 
NCAA National Championships (Austin, TX) (TV Analysis) — Final     44 
Bauhaus Athletics (Stockholm, SWE) (TV Analysis) — Final      45 
Doha Diamond League (Doha, QAT) (TV Analysis) — Final      46 
NCAA National Indoor Championships (Birmingham, AL) (TV Analysis) — Final    47 
ISTAF Indoor (Berlin, GER) (TV Analysis) — Final       48 



Men’s 400m Hurdles 

Top 10 Times            50 
IAAF World Championships (Doha, QAT) — Final       51 
IAAF World Championships (Doha, QAT) — Semi-Final 3      52 
IAAF World Championships (Doha, QAT) — Semi-Final 2      53 
IAAF World Championships (Doha, QAT) — Semi-Final 1      54 
The Match — Europe v USA (Minsk, BLR) (TV Analysis) — Final      55 
Weltklasse (Zürich, SUI) (TV Analysis) — Final        56 
Meeting de Paris (Paris, FRA) (TV Analysis) — Final       57 
Müller Grand Prix (Birmingham, GBR) (TV Analysis) — Final      58 
Pan American Games (Lima, PER) (TV Analysis) — Final      59 
Norwegian National Championships (Hamar, NOR) (TV Analysis) — Final    59 
Müller Anniversary Games (London, GBR) (TV Analysis) — Final      60 
Prefontaine Classic (Stanford, CA) (TV Analysis) — Final       61 
Bislett Games (Oslo, NOR) (TV Analysis) — Final       62 
NCAA National Championships (Austin, TX) (TV Analysis) — Final     63 
Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis) — Final      64 
Bauhaus Athletics (Stockholm, SWE) (TV Analysis) — Final      65 
Shanghai Diamond League (Shanghai, CHN) — Final       66 
Asian Athletics Championships (Doha, QAT) — Final       66 

Women’s 400m Hurdles 

Top 10 Times            68 
IAAF World Championships (Doha, QAT) (TV Analysis) — Final      69 
IAAF World Championships (Doha, QAT) (TV Analysis) — Semi-Final 3     70 
IAAF World Championships (Doha, QAT) (TV Analysis) — Semi-Final 2     71 
IAAF World Championships (Doha, QAT) (TV Analysis) — Semi-Final 1     72 
The Match — Europe v USA (Minsk, BLR) (TV Analysis) — Final      73 
Weltklasse (Zürich, SUI) (TV Analysis) — Final        74 
Pan American Games (Lima, PER) (TV Analysis) — Final      75 
USATF National Championships (Des Moines, IA) (TV Analysis) — Final     76 
Müller Anniversary Games (London, GBR) (TV Analysis) — Final      77 
Herculis Meeting International d’Athlétisme (Monaco, MON) (TV Analysis) — Final   78 
Athletissima (Lausanne, SUI) (TV Analysis) — Final       79 
Bislett Games (Oslo, NOR) — Semi-Final 2 & Heat 2       80 
Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis) — Final      81 
Seiko Golden Grand Prix (Osaka, JPN) — Final        82 
Doha Diamond League (Doha, QAT) (TV Analysis) — Final      83 

2019 Season Hurdles Report

Notes: 
● 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. 

● 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  

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

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

http://youtube.com


Men’s 110m Hurdles



www.athletefirst.org Henson (2020) Athlete First: 2019 Year End Hurdle Report 2020.03.17

Biomechanical Analysis

2019 Top 10 Times - Men's 110m Hurdles

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 NCAA National Championships (Austin, TX) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 7-Jun time 2.47 3.47 4.47 5.44 6.41 7.40 8.40 9.43 10.47 11.54 12.98 5 / 1
reaction time 0.180 interval 7 steps 1.00 1.00 0.97 0.97 0.99 1.00 1.03 1.04 1.07 1.44 PB 2.97 2.96 3.14

wind 0.8 m/s velocity 5.55 9.14 9.14 9.42 9.42 9.23 9.14 8.87 8.79 8.54 9.74 8.47 9.23 9.26 8.73

Roberts, Daniel (USA) (1998) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 NCAA National Championships (Austin, TX) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 7-Jun time 2.50 3.53 4.53 5.53 6.51 7.51 8.51 9.54 10.55 11.60 13.00 4 / 2
reaction time 0.191 interval 1.03 1.00 1.00 0.98 1.00 1.00 1.03 1.01 1.05 1.40 PB 3.03 2.98 3.09

wind 0.8 m/s velocity 5.49 8.87 9.14 9.14 9.33 9.14 9.14 8.87 9.05 8.70 10.01 8.46 9.05 9.20 8.87

Ortega, Orlando (ESP) (1991) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Athletissima (Lausanne, SUI) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 5-Jul time 2.52 3.52 4.54 5.54 6.54 7.54 8.54 9.56 10.58 11.62 13.05 4 / 1
reaction time 0.134 interval 7 steps 1.00 1.02 1.00 1.00 1.00 1.00 1.02 1.02 1.04 1.43 3.02 3.00 3.08

wind 1.0 m/s velocity 5.44 9.14 8.96 9.14 9.14 9.14 9.14 8.96 8.96 8.79 9.80 8.43 9.08 9.14 8.90

Roberts, Daniel (USA) (1998) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 1 - 2019 NCAA National Championships (Austin, TX) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 5-Jun time 2.33 3.35 4.35 5.35 6.35 7.38 8.41 9.43 10.46 11.50 13.06 6 / 1
reaction time 0.203 interval 1.02 1.00 1.00 1.00 1.03 1.03 1.02 1.03 1.04 1.56 PB 3.02 3.06 3.09

wind 0.9 m/s velocity 5.89 8.96 9.14 9.14 9.14 8.87 8.87 8.96 8.87 8.79 8.99 8.42 9.08 8.96 8.87

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Heat 1 - 2019 South Eastern Conference Championships (Fayetteville, AR)

date 10-May time 13.07  / 1
reaction time interval No Information Available

wind 0.8 m/s velocity

Roberts, Daniel (USA) (1998) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 South Eastern Conference Championships (Fayetteville, AR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 11-May time 2.53 3.56 4.58 5.60 6.60 7.58 8.60 9.62 10.66 11.72 13.07 4 / 1
reaction time interval 1.03 1.02 1.02 1.00 0.98 1.02 1.02 1.04 1.06 1.35 PB 3.07 3.00 3.12

wind 0.9 m/s velocity 5.42 8.87 8.96 8.96 9.14 9.33 8.96 8.96 8.79 8.62 10.39 8.42 8.93 9.14 8.79

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 ISTAF (Berlin, GER) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 1-Sep time 2.46 3.46 4.46 5.50 6.50 7.50 8.52 9.58 10.62 11.68 13.07 5 / 1
reaction time 0.130 interval 1.00 1.00 1.04 1.00 1.00 1.02 1.06 1.04 1.06 1.39 3.04 3.02 3.16

wind 0.8 m/s velocity 5.58 9.14 9.14 8.79 9.14 9.14 8.96 8.62 8.79 8.62 10.09 8.42 9.02 9.08 8.68

Roberts, Daniel (USA) (1998) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Meeting de Paris (Paris, FRA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 24-Aug time 2.46 3.48 4.50 5.52 6.52 7.52 8.54 9.56 10.58 11.66 13.08 3 / 1
reaction time 0.161 interval 1.02 1.02 1.02 1.00 1.00 1.02 1.02 1.02 1.08 1.42 3.06 3.02 3.12

wind 0.8 m/s velocity 5.58 8.96 8.96 8.96 9.14 9.14 8.96 8.96 8.96 8.46 9.87 8.41 8.96 9.08 8.79

McLeod, Omar (JAM) (1994) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 2 - 2019 IAAF World Championships in Athletics (Doha, QAT) CAA Hurdle Development (2019)

date 2-Oct time 2.51 3.54 4.54 5.54 6.58 7.59 8.61 9.65 10.70 11.76 13.08 5 / 1
reaction time 0.141 interval 1.03 1.00 1.00 1.04 1.01 1.02 1.04 1.05 1.06 1.32 3.03 3.07 3.15

wind 0.9 m/s velocity 5.47 8.87 9.14 9.14 8.79 9.05 8.96 8.79 8.70 8.62 10.62 8.41 9.05 8.93 8.70

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Quarter-Final 1 - 2019 NCAA Championships - East Preliminary Round (Jacksonville, FL) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 25-May time 2.36 3.36 4.36 5.36 6.36 7.36 8.38 9.40 10.44 11.50 13.10 6 / 1
reaction time interval 7 steps 1.00 1.00 1.00 1.00 1.00 1.02 1.02 1.04 1.06 1.60 3.00 3.02 3.12

wind 1.3 m/s velocity 5.81 9.14 9.14 9.14 9.14 9.14 8.96 8.96 8.79 8.62 8.76 8.40 9.14 9.08 8.79

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 1 - 2019 IAAF World Championships in Athletics (Doha, QAT) CAA Hurdle Development (2019)

date 2-Oct time 2.50 3.50 4.46 5.43 6.40 7.39 8.40 9.42 10.48 11.62 13.10 5 / 1
reaction time 0.166 interval 7 steps 1.00 0.96 0.97 0.97 0.99 1.01 1.02 1.06 1.14 1.48 2.93 2.97 3.22

wind 1.1 m/s velocity 5.49 9.14 9.52 9.42 9.42 9.23 9.05 8.96 8.62 8.02 9.47 8.40 9.36 9.23 8.52

Holloway, Grant (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships in Athletics (Doha, QAT) CAA Hurdle Development (2019)

date 2-Oct time 2.46 3.46 4.44 5.41 6.41 7.40 8.42 9.44 10.50 11.60 13.10 6 / 1
reaction time 0.158 interval 7 steps 1.00 0.98 0.97 1.00 0.99 1.02 1.02 1.06 1.10 1.50 2.95 3.01 3.18

wind 0.6 m/s velocity 5.58 9.14 9.33 9.42 9.14 9.23 8.96 8.96 8.62 8.31 9.35 8.40 9.29 9.11 8.62

Todd Henson
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Biomechanical Analysis

2019 IAAF World Championships in Athletics (Doha, QAT)

110m Hurdles Date: Wind: 0.6 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Holloway, Grant (USA) (1997) time 2.46 3.46 4.44 5.41 6.41 7.40 8.42 9.44 10.50 11.60 13.10 6 / 1
reaction time 0.158 interval 7 steps 1.00 0.98 0.97 1.00 0.99 1.02 1.02 1.06 1.10 1.50 2.95 3.01 3.18

velocity 5.58 9.14 9.33 9.42 9.14 9.23 8.96 8.96 8.62 8.31 9.35 8.40 9.29 9.11 8.62

Shubenkov, Sergey (ANA) (1990) time 2.62 3.66 4.66 5.66 6.65 7.66 8.67 9.68 10.74 11.79 13.15 9 / 2
reaction time 0.150 interval 7 steps 1.04 1.00 1.00 0.99 1.01 1.01 1.01 1.06 1.05 1.36 3.04 3.01 3.12

velocity 5.24 8.79 9.14 9.14 9.23 9.05 9.05 9.05 8.62 8.70 10.31 8.37 9.02 9.11 8.79

Martinot-Lagarde, Pascal (FRA) (1991)time 2.55 3.59 4.61 5.61 6.61 7.63 8.64 9.65 10.69 11.75 13.18 7 / 3
reaction time 0.161 interval 7 steps 1.04 1.02 1.00 1.00 1.02 1.01 1.01 1.04 1.06 1.43 3.06 3.03 3.11

velocity 5.38 8.79 8.96 9.14 9.14 8.96 9.05 9.05 8.79 8.62 9.80 8.35 8.96 9.05 8.82

Ortega, Orlando (ESP) (1991) time 2.58 3.60 4.65 5.63 6.66 7.65 8.63 9.66 10.69 11.79 13.30 5 / 3
reaction time 0.130 interval 7 steps 1.02 1.05 0.98 1.03 0.99 0.98 1.03 1.03 1.10 1.51 3.05 3.00 3.16

velocity 5.32 8.96 8.70 9.33 8.87 9.23 9.33 8.87 8.87 8.31 9.28 8.27 8.99 9.14 8.68

Xie Wenjun (CHN) (1990) time 2.59 3.64 4.66 5.68 6.69 7.71 8.73 9.76 10.80 11.86 13.29 2 / 5
reaction time 0.140 interval 7 steps 1.05 1.02 1.02 1.01 1.02 1.02 1.03 1.04 1.06 1.43 3.09 3.05 3.13

velocity 5.30 8.70 8.96 8.96 9.05 8.96 8.96 8.87 8.79 8.62 9.80 8.28 8.87 8.99 8.76

Brathwaite, Shane (BAR) (1990) time 2.62 3.68 4.78 5.85 6.91 7.96 8.99 10.04 11.09 12.15 13.61 1 / 6
reaction time 0.149 interval 1.06 1.10 1.07 1.06 1.05 1.03 1.05 1.05 1.06 1.46 3.23 3.14 3.16

velocity 5.24 8.62 8.31 8.54 8.62 8.70 8.87 8.70 8.70 8.62 9.60 8.08 8.49 8.73 8.68

Allen, Devon (USA) (1994) time 2.58 3.67 4.73 5.77 6.80 7.82 8.88 9.94 11.05 12.19 13.70 3 / 7
reaction time 0.124 interval 1.09 1.06 1.04 1.03 1.02 1.06 1.06 1.11 1.14 1.51 3.19 3.11 3.31

velocity 5.32 8.39 8.62 8.79 8.87 8.96 8.62 8.62 8.23 8.02 9.28 8.03 8.60 8.82 8.28

Trajkovic, Milan (CYP) (1992) time 2.57 3.62 4.62 5.64 6.63 7.65 8.81 10.07 11.25 12.39 13.87 8 / 8
reaction time 0.150 interval 7 steps 1.05 1.00 1.02 0.99 1.02 1.16 1.26 1.18 1.14 1.48 3.07 3.17 3.58

velocity 5.34 8.70 9.14 8.96 9.23 8.96 7.88 7.25 7.75 8.02 9.47 7.93 8.93 8.65 7.66

McLeod, Omar (JAM) (1994) time 2.53 3.53 4.54 5.57 6.56 7.53 8.54 9.54 10.70 12.00 14.10 4 / --
reaction time 0.128 interval 1.00 1.01 1.03 0.99 0.97 1.01 1.00 1.16 1.30 2.10 DQ 3.04 2.97 3.46

velocity 5.42 9.14 9.05 8.87 9.23 9.42 9.05 9.14 7.88 7.03 6.68 7.80 9.02 9.23 7.92

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.10.02
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Biomechanical Analysis

2019 IAAF World Championships in Athletics (Doha, QAT)
110m Hurdles Date: Wind: 0.6 m/s Semi-Final 3

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 2.58 3.63 4.63 5.67 6.66 7.67 8.68 9.69 10.74 11.77 13.16 4 / 1

reaction time 0.131 interval 7 steps 1.05 1.00 1.04 0.99 1.01 1.01 1.01 1.05 1.03 1.39 3.09 3.01 3.09
velocity 5.32 8.70 9.14 8.79 9.23 9.05 9.05 9.05 8.70 8.87 10.09 8.36 8.87 9.11 8.87

Trajkovic, Milan (CYP) (1992) time 2.58 3.61 4.63 5.62 6.62 7.63 8.65 9.69 10.77 11.85 13.29 7 / 2
reaction time 0.162 interval 7 steps 1.03 1.02 0.99 1.00 1.01 1.02 1.04 1.08 1.08 1.44 3.04 3.03 3.20

velocity 5.32 8.87 8.96 9.23 9.14 9.05 8.96 8.79 8.46 8.46 9.74 8.28 9.02 9.05 8.57

Alkana, Antonio (RSA) (1990) time 2.58 3.61 4.67 5.69 6.73 7.77 8.81 9.87 10.94 12.03 13.47 5 / 3
reaction time 0.123 interval 1.03 1.06 1.02 1.04 1.04 1.04 1.06 1.07 1.09 1.44 3.11 3.12 3.22

velocity 5.32 8.87 8.62 8.96 8.79 8.79 8.79 8.62 8.54 8.39 9.74 8.17 8.82 8.79 8.52

Douvalídis, Konstadínos (GRE) (1987)time 2.65 3.71 4.75 5.77 6.81 7.86 8.92 9.99 11.05 12.13 13.54 9 / 4
reaction time 0.198 interval 7 steps 1.06 1.04 1.02 1.04 1.05 1.06 1.07 1.06 1.08 1.41 3.12 3.15 3.21

velocity 5.18 8.62 8.79 8.96 8.79 8.70 8.62 8.54 8.62 8.46 9.94 8.12 8.79 8.70 8.54

Riley, Andrew (JAM) (1988) time 2.57 3.60 4.66 5.68 6.76 7.82 8.88 9.94 11.02 12.13 13.57 8 / 5
reaction time 0.136 interval 1.03 1.06 1.02 1.08 1.06 1.06 1.06 1.08 1.11 1.44 3.11 3.20 3.25

velocity 5.34 8.87 8.62 8.96 8.46 8.62 8.62 8.62 8.46 8.23 9.74 8.11 8.82 8.57 8.44

Takayama, Shunya (JPN) (1994) time 2.54 3.58 4.58 5.60 6.61 7.67 8.86 9.99 11.07 12.16 13.58 6 / 6
reaction time 0.144 interval 1.04 1.00 1.02 1.01 1.06 1.19 1.13 1.08 1.09 1.42 3.06 3.26 3.30

velocity 5.40 8.79 9.14 8.96 9.05 8.62 7.68 8.09 8.46 8.39 9.87 8.10 8.96 8.41 8.31

Belocian, Wilhem (FRA) (1995) time 2.58 3.64 4.66 5.67 6.72 7.74 8.80 9.90 11.00 12.12 13.60 3 / 7
reaction time 0.133 interval 7 steps 1.06 1.02 1.01 1.05 1.02 1.06 1.10 1.10 1.12 1.48 3.09 3.13 3.32

velocity 5.32 8.62 8.96 9.05 8.70 8.96 8.62 8.31 8.31 8.16 9.47 8.09 8.87 8.76 8.26

Hough, Nicholas (AUS) (1993) time 2.66 3.72 4.77 5.78 6.84 7.90 8.93 10.00 11.06 12.15 13.61 2 / 8
reaction time 0.176 interval 7 steps 1.06 1.05 1.01 1.06 1.06 1.03 1.07 1.06 1.09 1.46 3.12 3.15 3.22

velocity 5.16 8.62 8.70 9.05 8.62 8.62 8.87 8.54 8.62 8.39 9.60 8.08 8.79 8.70 8.52

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.10.02
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Biomechanical Analysis

2019 IAAF World Championships in Athletics (Doha, QAT)
110m Hurdles Date: Wind: 0.9 m/s Semi-Final 2

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 2.51 3.54 4.54 5.54 6.58 7.59 8.61 9.65 10.70 11.76 13.08 5 / 1

reaction time 0.141 interval 1.03 1.00 1.00 1.04 1.01 1.02 1.04 1.05 1.06 1.32 3.03 3.07 3.15
velocity 5.47 8.87 9.14 9.14 8.79 9.05 8.96 8.79 8.70 8.62 10.62 8.41 9.05 8.93 8.70

Martinot-Lagarde, Pascal (FRA) (1991)time 2.55 3.60 4.61 5.61 6.62 7.62 8.62 9.65 10.68 11.73 13.12 6 / 2
reaction time 0.163 interval 7 steps 1.05 1.01 1.00 1.01 1.00 1.00 1.03 1.03 1.05 1.39 3.06 3.01 3.11

velocity 5.38 8.70 9.05 9.14 9.05 9.14 9.14 8.87 8.87 8.70 10.09 8.38 8.96 9.11 8.82

Xie Wenjun (CHN) (1990) time 2.56 3.60 4.63 5.64 6.66 7.67 8.68 9.69 10.73 11.78 13.22 7 / 3
reaction time 0.137 interval 7 steps 1.04 1.03 1.01 1.02 1.01 1.01 1.01 1.04 1.05 1.44 3.08 3.04 3.10

velocity 5.36 8.79 8.87 9.05 8.96 9.05 9.05 9.05 8.79 8.70 9.74 8.32 8.90 9.02 8.85

Allen, Devon (USA) (1994) time 2.60 3.64 4.67 5.69 6.76 7.75 8.80 9.83 10.87 11.95 13.36 9 / 4
reaction time 0.119 interval 1.04 1.03 1.02 1.07 0.99 1.05 1.03 1.04 1.08 1.41 3.09 3.11 3.15

velocity 5.28 8.79 8.87 8.96 8.54 9.23 8.70 8.87 8.79 8.46 9.94 8.23 8.87 8.82 8.70

Chen Keui-Ru (TPE) (1993) time 2.53 3.59 4.63 5.66 6.70 7.74 8.82 9.89 10.96 12.05 13.52 8 / 5
reaction time 0.132 interval 7 steps 1.06 1.04 1.03 1.04 1.04 1.08 1.07 1.07 1.09 1.47 3.13 3.16 3.23

velocity 5.42 8.62 8.79 8.87 8.79 8.79 8.46 8.54 8.54 8.39 9.54 8.14 8.76 8.68 8.49

Fofana, Hassane (ITA) (1992) time 2.60 3.67 4.72 5.75 6.79 7.83 8.87 9.92 10.99 12.08 13.52 2 / 6
reaction time 0.155 interval 7 steps 1.07 1.05 1.03 1.04 1.04 1.04 1.05 1.07 1.09 1.44 3.15 3.12 3.21

velocity 5.28 8.54 8.70 8.87 8.79 8.79 8.79 8.70 8.54 8.39 9.74 8.14 8.70 8.79 8.54

Joseph, Jason (SUI) (1998) time 2.62 3.67 4.71 5.75 6.77 7.79 8.82 9.90 10.97 12.08 13.53 4 / 7
reaction time 0.158 interval 7 steps 1.05 1.04 1.04 1.02 1.02 1.03 1.08 1.07 1.11 1.45 3.13 3.07 3.26

velocity 5.24 8.70 8.79 8.79 8.96 8.96 8.87 8.46 8.54 8.23 9.67 8.13 8.76 8.93 8.41

Chaverra, Joan Camilo (PUR) (1995) time 2.60 3.66 4.71 5.74 6.77 7.81 8.85 9.93 11.06 12.19 13.76 3 / 8
reaction time 0.164 interval 7 steps 1.06 1.05 1.03 1.03 1.04 1.04 1.08 1.13 1.13 1.57 3.14 3.11 3.34

velocity 5.28 8.62 8.70 8.87 8.87 8.79 8.79 8.46 8.09 8.09 8.93 7.99 8.73 8.82 8.21

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video
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www.athletefirst.org Henson (2020) Athlete First: 2019 Year End Hurdle Report 2020.03.17

Biomechanical Analysis

2019 IAAF World Championships in Athletics (Doha, QAT)
110m Hurdles Date: Wind: 1.1 m/s Semi-Final 1

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 2.50 3.50 4.46 5.43 6.40 7.39 8.40 9.42 10.48 11.62 13.10 5 / 1

reaction time 0.166 interval 7 steps 1.00 0.96 0.97 0.97 0.99 1.01 1.02 1.06 1.14 1.48 2.93 2.97 3.22
velocity 5.49 9.14 9.52 9.42 9.42 9.23 9.05 8.96 8.62 8.02 9.47 8.40 9.36 9.23 8.52

Shubenkov, Sergey (ANA) (1990) time 2.62 3.66 4.68 5.68 6.68 7.68 8.68 9.70 10.74 11.78 13.18 6 / 2
reaction time 0.129 interval 7 steps 1.04 1.02 1.00 1.00 1.00 1.00 1.02 1.04 1.04 1.40 3.06 3.00 3.10

velocity 5.24 8.79 8.96 9.14 9.14 9.14 9.14 8.96 8.79 8.79 10.01 8.35 8.96 9.14 8.85

Bascou, Dimitri (FRA) (1987) time 2.58 3.62 4.66 5.68 6.70 7.74 8.80 9.88 10.94 12.04 13.48 2 / 3
reaction time 0.152 interval 7 steps 1.04 1.04 1.02 1.02 1.04 1.06 1.08 1.06 1.10 1.44 3.10 3.12 3.24

velocity 5.32 8.79 8.79 8.96 8.96 8.79 8.62 8.46 8.62 8.31 9.74 8.16 8.85 8.79 8.46

Al-Yoha, Yaqoub (KUW) (1993) time 2.62 3.66 4.70 5.72 6.74 7.76 8.82 9.90 10.98 12.10 13.57 9 / 4
reaction time 0.154 interval 1.04 1.04 1.02 1.02 1.02 1.06 1.08 1.08 1.12 1.47 3.10 3.10 3.28

velocity 5.24 8.79 8.79 8.96 8.96 8.96 8.62 8.46 8.46 8.16 9.54 8.11 8.85 8.85 8.36

Pozzi, Andy (GBR) (1992) time 2.58 3.61 4.64 5.66 6.68 7.74 8.86 9.94 11.04 12.14 13.60 4 / 5
reaction time 0.123 interval 7 steps 1.03 1.03 1.02 1.02 1.06 1.12 1.08 1.10 1.10 1.46 3.08 3.20 3.28

velocity 5.32 8.87 8.87 8.96 8.96 8.62 8.16 8.46 8.31 8.31 9.60 8.09 8.90 8.57 8.36

Bennett, Orlando (JAM) (1999) time 2.62 3.72 4.76 5.80 6.84 7.90 8.92 10.00 11.08 12.18 13.60 3 / 6
reaction time 0.162 interval 1.10 1.04 1.04 1.04 1.06 1.02 1.08 1.08 1.10 1.42 3.18 3.12 3.26

velocity 5.24 8.31 8.79 8.79 8.79 8.62 8.96 8.46 8.46 8.31 9.87 8.09 8.62 8.79 8.41

Levy, Ronald (JAM) (1992) time 2.62 3.70 4.74 5.78 6.80 7.82 8.86 9.90 10.96 12.04 13.60 7 /  7 
reaction time 0.163 interval 7 steps 1.08 1.04 1.04 1.02 1.02 1.04 1.04 1.06 1.08 1.56 DQ 3.16 3.08 3.18

velocity 5.24 8.46 8.79 8.79 8.96 8.96 8.79 8.79 8.62 8.46 8.99 8.09 8.68 8.90 8.62

Brathwaite, Shane (BAR) (1990) time 2.62 3.68 4.70 5.72 6.74 7.76 8.79 9.86 10.92 12.12 14.29 8 /  8  7
reaction time 0.169 interval 1.06 1.02 1.02 1.02 1.02 1.03 1.07 1.06 1.20 2.17 3.10 3.07 3.33

velocity 5.24 8.62 8.96 8.96 8.96 8.96 8.87 8.54 8.62 7.62 6.46 7.70 8.85 8.93 8.23

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video
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www.athletefirst.org Henson (2020) Athlete First: 2019 Year End Hurdle Report 2020.03.17

Biomechanical Analysis

2019 The Match - Europe v USA (Minsk, BLR) (TV Analysis)
110m Hurdles Date: Wind:  0.1 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Ortega, Orlando (ESP) (1991) time 2.58 3.64 4.66 5.71 6.71 7.73 8.73 9.73 10.75 11.77 13.21 5 / 1

reaction time 0.158 interval 7 steps 1.06 1.02 1.05 1.00 1.02 1.00 1.00 1.02 1.02 1.44 3.13 3.02 3.04
velocity 5.32 8.62 8.96 8.70 9.14 8.96 9.14 9.14 8.96 8.96 9.74 8.33 8.76 9.08 9.02

Shubenkov, Sergey (ANA) (1990) time 2.60 3.66 4.73 5.76 6.80 7.83 8.83 9.86 10.90 11.96 13.39 7 / 2
reaction time 0.186 interval 7 steps 1.06 1.07 1.03 1.04 1.03 1.00 1.03 1.04 1.06 1.43 3.16 3.07 3.13

velocity 5.28 8.62 8.54 8.87 8.79 8.87 9.14 8.87 8.79 8.62 9.80 8.22 8.68 8.93 8.76

Crittenden, Freddie (USA) (1994) time 2.60 3.63 4.66 5.71 6.73 7.77 8.77 9.77 10.88 11.90 13.43 4 / 3
reaction time 0.161 interval 1.03 1.03 1.05 1.02 1.04 1.00 1.00 1.11 1.02 1.53 3.11 3.06 3.13

velocity 5.28 8.87 8.87 8.70 8.96 8.79 9.14 9.14 8.23 8.96 9.16 8.19 8.82 8.96 8.76

Pozzi, Andy (GBR) (1992) time 2.53 3.60 4.63 5.63 6.65 7.71 8.75 9.82 10.90 12.06 13.59 3 / 4
reaction time 0.155 interval 7 steps 1.07 1.03 1.00 1.02 1.06 1.04 1.07 1.08 1.16 1.53 3.10 3.12 3.31

velocity 5.42 8.54 8.87 9.14 8.96 8.62 8.79 8.54 8.46 7.88 9.16 8.09 8.85 8.79 8.28

Dickson, Michael (USA) (1997) time 2.60 3.68 4.72 5.78 6.86 7.93 8.96 10.10 11.16 12.23 13.70 6 / 5
reaction time 0.189 interval 1.08 1.04 1.06 1.08 1.07 1.03 1.14 1.06 1.07 1.47 3.18 3.18 3.27

velocity 5.28 8.46 8.79 8.62 8.46 8.54 8.87 8.02 8.62 8.54 9.54 8.03 8.62 8.62 8.39

Parakhonka, Vitali (BLR) (1993) time 2.63 3.73 4.78 5.80 6.83 7.92 8.96 10.10 11.16 12.28 13.80 9 / 6
reaction time 0.162 interval 1.10 1.05 1.02 1.03 1.09 1.04 1.14 1.06 1.12 1.52 3.17 3.16 3.32

velocity 5.22 8.31 8.70 8.96 8.87 8.39 8.79 8.02 8.62 8.16 9.22 7.97 8.65 8.68 8.26

Dunning, Robert (USA) (1997) time 2.60 3.68 4.73 5.80 6.85 7.91 8.95 10.03 11.13 12.28 13.86 2 / 7
reaction time 0.183 interval 7 steps 1.08 1.05 1.07 1.05 1.06 1.04 1.08 1.10 1.15 1.58 3.20 3.15 3.33

velocity 5.28 8.46 8.70 8.54 8.70 8.62 8.79 8.46 8.31 7.95 8.87 7.94 8.57 8.70 8.23

Eaton, Jarret (USA) (1989) time 2.73 3.93 5.13 6.33 7.60 8.76 10.00 11.22 12.43 13.73 15.54 8 / 8
reaction time 0.180 interval 7 steps 1.20 1.20 1.20 1.27 1.16 1.24 1.22 1.21 1.30 1.81 3.60 3.67 3.73

velocity 5.03 7.62 7.62 7.62 7.20 7.88 7.37 7.49 7.55 7.03 7.75 7.08 7.62 7.47 7.35

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 716 @ 30fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=Llcb1nIwANk
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Biomechanical Analysis

2019 AG Memorial van Damme (Brussels, BEL) (TV Analysis)
110m Hurdles Date: Wind: 0.0 m/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 2.52 3.56 4.58 5.60 6.58 7.58 8.60 9.64 10.68 11.72 13.22 5 / 1

reaction time 0.126 interval 7 steps 1.04 1.02 1.02 0.98 1.00 1.02 1.04 1.04 1.04 1.50 3.08 3.00 3.12
� velocity 5.44 8.79 8.96 8.96 9.33 9.14 8.96 8.79 8.79 8.79 9.35 8.32 8.90 9.14 8.79

Levy, Ronald (JAM) (1992) time 2.50 3.54 4.60 5.64 6.66 7.66 8.68 9.72 10.78 11.82 13.31 3 / 2
reaction time 0.134 interval 7 steps 1.04 1.06 1.04 1.02 1.00 1.02 1.04 1.06 1.04 1.49 3.14 3.04 3.14

velocity 5.49 8.79 8.62 8.79 8.96 9.14 8.96 8.79 8.62 8.79 9.41 8.26 8.73 9.02 8.73

Shubenkov, Sergey (ANA) (1990) time 2.54 3.60 4.64 5.64 6.64 7.64 8.68 9.72 10.76 11.82 13.33 7 / 3
reaction time 0.153 interval 7 steps 1.06 1.04 1.00 1.00 1.00 1.04 1.04 1.04 1.06 1.51 3.10 3.04 3.14

velocity 5.40 8.62 8.79 9.14 9.14 9.14 8.79 8.79 8.79 8.62 9.28 8.25 8.85 9.02 8.73

Crittenden, Freddie (USA) (1994) time 2.52 3.56 4.60 5.62 6.62 7.64 8.68 9.70 10.74 11.80 13.35 6 / 4
reaction time 0.144 interval 1.04 1.04 1.02 1.00 1.02 1.04 1.02 1.04 1.06 1.55 3.10 3.06 3.12

velocity 5.44 8.79 8.79 8.96 9.14 8.96 8.79 8.96 8.79 8.62 9.05 8.24 8.85 8.96 8.79

Xie Wenjun (CHN) (1990) time 2.54 3.60 4.66 5.70 6.72 7.74 8.80 9.84 10.88 11.98 13.49 4 / 5
reaction time 0.150 interval 7 steps 1.06 1.06 1.04 1.02 1.02 1.06 1.04 1.04 1.10 1.51 3.16 3.10 3.18

velocity 5.40 8.62 8.62 8.79 8.96 8.96 8.62 8.79 8.79 8.31 9.28 8.15 8.68 8.85 8.62

Pozzi, Andy (GBR) (1992) time 2.52 3.58 4.60 5.60 6.62 7.66 8.70 9.72 10.82 11.90 13.50 2 / 6
reaction time 0.141 interval 7 steps 1.06 1.02 1.00 1.02 1.04 1.04 1.02 1.10 1.08 1.60 3.08 3.10 3.20

velocity 5.44 8.62 8.96 9.14 8.96 8.79 8.79 8.96 8.31 8.46 8.76 8.15 8.90 8.85 8.57

Alkana, Antonio (RSA) (1990) time 2.48 3.56 4.60 5.64 6.70 7.76 8.82 9.88 10.96 12.04 13.61 8 / 7
reaction time 0.136 interval 1.08 1.04 1.04 1.06 1.06 1.06 1.06 1.08 1.08 1.57 3.16 3.18 3.22

velocity 5.53 8.46 8.79 8.79 8.62 8.62 8.62 8.62 8.46 8.46 8.93 8.08 8.68 8.62 8.52

Obasuyi, Michael (BEL) (1999) time 2.52 3.64 4.68 5.72 6.78 7.82 8.88 9.92 11.00 12.08 1 /  8 
reaction time 0.149 interval 7 steps 1.12 1.04 1.04 1.06 1.04 1.06 1.04 1.08 1.08 DQ 3.20 3.16 3.20

velocity 5.44 8.16 8.79 8.79 8.62 8.79 8.62 8.79 8.46 8.46 8.57 8.68 8.57

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=Q_otKh5sEnU
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Biomechanical Analysis

2019 ISTAF (Berlin, GER) (TV Analysis)
110m Hurdles Date: Wind: 0.8 m/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 2.46 3.46 4.46 5.50 6.50 7.50 8.52 9.58 10.62 11.68 13.07 5 / 1

reaction time 0.130 interval 1.00 1.00 1.04 1.00 1.00 1.02 1.06 1.04 1.06 1.39 3.04 3.02 3.16
velocity 5.58 9.14 9.14 8.79 9.14 9.14 8.96 8.62 8.79 8.62 10.09 8.42 9.02 9.08 8.68

Martinot-Lagarde, Pascal (FRA) (1991)time 2.53 3.56 4.58 5.58 6.58 7.62 8.63 9.65 10.70 11.78 13.25 7 / 2
reaction time 0.158 interval 7 steps 1.03 1.02 1.00 1.00 1.04 1.01 1.02 1.05 1.08 1.47 3.05 3.05 3.15

velocity 5.42 8.87 8.96 9.14 9.14 8.79 9.05 8.96 8.70 8.46 9.54 8.30 8.99 8.99 8.70

Brathwaite, Shane (BAR) (1990) time 2.53 3.58 4.61 5.63 6.65 7.65 8.68 9.75 10.80 11.86 13.36 1 / 3
reaction time 0.125 interval 1.05 1.03 1.02 1.02 1.00 1.03 1.07 1.05 1.06 1.50 3.10 3.05 3.18

velocity 5.42 8.70 8.87 8.96 8.96 9.14 8.87 8.54 8.70 8.62 9.35 8.23 8.85 8.99 8.62

Crittenden, Freddie (USA) (1994) time 2.53 3.53 4.63 5.65 6.67 7.68 8.73 9.80 10.84 11.88 13.38 6 / 4
reaction time 0.137 interval 1.00 1.10 1.02 1.02 1.01 1.05 1.07 1.04 1.04 1.50 3.12 3.08 3.15

velocity 5.42 9.14 8.31 8.96 8.96 9.05 8.70 8.54 8.79 8.79 9.35 8.22 8.79 8.90 8.70

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=EyX-hwAEYdw
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Biomechanical Analysis

2019 Meeting de Paris (Paris, FRA) (TV Analysis)

110m Hurdles Date: Wind: 0.8 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Roberts, Daniel (USA) (1998) time 2.46 3.48 4.50 5.52 6.52 7.52 8.54 9.56 10.58 11.66 13.08 3 / 1
reaction time 0.161 interval 1.02 1.02 1.02 1.00 1.00 1.02 1.02 1.02 1.08 1.42 3.06 3.02 3.12

velocity 5.58 8.96 8.96 8.96 9.14 9.14 8.96 8.96 8.96 8.46 9.87 8.41 8.96 9.08 8.79

Ortega, Orlando (ESP) (1991) time 2.50 3.52 4.54 5.54 6.52 7.56 8.58 9.62 10.66 11.70 13.14 6 / 2
reaction time 0.132 interval 7 steps 1.02 1.02 1.00 0.98 1.04 1.02 1.04 1.04 1.04 1.44 3.04 3.04 3.12

velocity 5.49 8.96 8.96 9.14 9.33 8.79 8.96 8.79 8.79 8.79 9.74 8.37 9.02 9.02 8.79

Crittenden, Freddie (USA) (1994) time 2.52 3.54 4.56 5.56 6.56 7.58 8.58 9.62 10.66 11.70 13.17 1 / 3
reaction time 0.150 interval 1.02 1.02 1.00 1.00 1.02 1.00 1.04 1.04 1.04 1.47 PB 3.04 3.02 3.12

velocity 5.44 8.96 8.96 9.14 9.14 8.96 9.14 8.79 8.79 8.79 9.54 8.35 9.02 9.08 8.79

Levy, Ronald (JAM) (1992) time 2.52 3.56 4.60 5.62 6.64 7.66 8.70 9.70 10.74 11.78 13.22 8 / 4
reaction time 0.151 interval 7 steps 1.04 1.04 1.02 1.02 1.02 1.04 1.00 1.04 1.04 1.44 3.10 3.08 3.08

velocity 5.44 8.79 8.79 8.96 8.96 8.96 8.79 9.14 8.79 8.79 9.74 8.32 8.85 8.90 8.90

Martinot-Lagarde, Pascal (FRA) (1991)time 2.50 3.54 4.56 5.56 6.56 7.58 8.58 9.62 10.66 11.76 13.24 2 / 5
reaction time 0.165 interval 7 steps 1.04 1.02 1.00 1.00 1.02 1.00 1.04 1.04 1.10 1.48 3.06 3.02 3.18

velocity 5.49 8.79 8.96 9.14 9.14 8.96 9.14 8.79 8.79 8.31 9.47 8.31 8.96 9.08 8.62

Holloway, Grant (USA) (1997) time 2.44 3.44 4.44 5.44 6.42 7.44 8.44 9.50 10.58 11.66 13.25 5 / 6
reaction time 0.162 interval 7 steps 1.00 1.00 1.00 0.98 1.02 1.00 1.06 1.08 1.08 1.59 3.00 3.00 3.22

velocity 5.62 9.14 9.14 9.14 9.33 8.96 9.14 8.62 8.46 8.46 8.82 8.30 9.14 9.14 8.52

Xie Wenjun (CHN) (1990) time 2.56 3.60 4.66 5.68 6.70 7.74 8.76 9.80 10.86 11.98 13.46 7 / 7
reaction time 0.162 interval 7 steps 1.04 1.06 1.02 1.02 1.04 1.02 1.04 1.06 1.12 1.48 3.12 3.08 3.22

velocity 5.36 8.79 8.62 8.96 8.96 8.79 8.96 8.79 8.62 8.16 9.47 8.17 8.79 8.90 8.52

Shubenkov, Sergey (ANA) (1990) time 2.56 3.64 4.72 5.76 6.80 7.88 8.94 10.00 11.12 12.26 13.88 4 / 8
reaction time 0.144 interval 7 steps 1.08 1.08 1.04 1.04 1.08 1.06 1.06 1.12 1.14 1.62 3.20 3.18 3.32

velocity 5.36 8.46 8.46 8.79 8.79 8.46 8.62 8.62 8.16 8.02 8.65 7.93 8.57 8.62 8.26

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=goE6i1lQeEo
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Biomechanical Analysis

2019 Müller Grand Prix (Birmingham, GBR) (TV Analysis)

110m Hurdles Date: Wind:  -0.2 m/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 2.54 3.56 4.57 5.58 6.57 7.61 8.59 9.63 10.65 11.73 13.21 5 / 1
reaction time 0.139 interval 1.02 1.01 1.01 0.99 1.04 0.98 1.04 1.02 1.08 1.48 3.04 3.01 3.14

� velocity 5.40 8.96 9.05 9.05 9.23 8.79 9.33 8.79 8.96 8.46 9.47 8.33 9.02 9.11 8.73

Crittenden, Freddie (USA) (1994) time 2.54 3.58 4.62 5.65 6.63 7.65 8.67 9.69 10.72 11.78 13.31 4 / 2
reaction time 0.116 interval 1.04 1.04 1.03 0.98 1.02 1.02 1.02 1.03 1.06 1.53 3.11 3.02 3.11

velocity 5.40 8.79 8.79 8.87 9.33 8.96 8.96 8.96 8.87 8.62 9.16 8.26 8.82 9.08 8.82

Xie Wenjun (CHN) (1990) time 2.58 3.63 4.66 5.68 6.70 7.72 8.73 9.77 10.81 11.90 13.43 7 / 3
reaction time 0.140 interval 7 steps 1.05 1.03 1.02 1.02 1.02 1.01 1.04 1.04 1.09 1.53 3.10 3.05 3.17

velocity 5.32 8.70 8.87 8.96 8.96 8.96 9.05 8.79 8.79 8.39 9.16 8.19 8.85 8.99 8.65

Roberts, Daniel (USA) (1998) time 2.54 3.56 4.61 5.64 6.62 7.64 8.66 9.69 10.77 11.87 13.48 6 / 4
reaction time 0.200 interval 1.02 1.05 1.03 0.98 1.02 1.02 1.03 1.08 1.10 1.61 3.10 3.02 3.21

velocity 5.40 8.96 8.70 8.87 9.33 8.96 8.96 8.87 8.46 8.31 8.71 8.16 8.85 9.08 8.54

Fillery, Cameron (GBR) (1998) time 2.58 3.65 4.74 5.76 6.77 7.78 8.83 9.88 10.92 12.02 13.54 9 / 5
reaction time 0.109 interval 7 steps 1.07 1.09 1.02 1.01 1.01 1.05 1.05 1.04 1.10 1.52 PB 3.18 3.07 3.19

velocity 5.32 8.54 8.39 8.96 9.05 9.05 8.70 8.70 8.79 8.31 9.22 8.12 8.62 8.93 8.60

Hough, Nicholas (AUS) (1993) time 2.62 3.69 4.75 5.77 6.77 7.78 8.84 9.90 10.94 12.10 13.66 8 / 6
reaction time 0.149 interval 7 steps 1.07 1.06 1.02 1.00 1.01 1.06 1.06 1.04 1.16 1.56 3.15 3.07 3.26

velocity 5.24 8.54 8.62 8.96 9.14 9.05 8.62 8.62 8.79 7.88 8.99 8.05 8.70 8.93 8.41

King, David (GBR) (1994) time 2.62 3.73 4.80 5.83 6.86 7.89 8.91 9.96 11.05 12.15 13.69 3 / 7
reaction time 0.136 interval 7 steps 1.11 1.07 1.03 1.03 1.03 1.02 1.05 1.09 1.10 1.54 3.21 3.08 3.24

velocity 5.24 8.23 8.54 8.87 8.87 8.87 8.96 8.70 8.39 8.31 9.10 8.04 8.54 8.90 8.46

Moore, Isaiah (USA) (1996) time 2.64 3.73 4.80 5.87 6.91 7.93 9.00 10.09 11.16 12.26 13.81 2 / 8
reaction time 0.144 interval 1.09 1.07 1.07 1.04 1.02 1.07 1.09 1.07 1.10 1.55 3.23 3.13 3.26

velocity 5.20 8.39 8.54 8.54 8.79 8.96 8.54 8.39 8.54 8.31 9.05 7.97 8.49 8.76 8.41

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 716 @ 29fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=aTekW81o87o
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Biomechanical Analysis

2019 Pan American Games (Lima, PER) (TV Analysis)
110m Hurdles Date: Wind: 1.8 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Brathwaite, Shane (BAR) (1990) time 2.63 3.68 4.72 5.74 6.74 7.77 8.79 9.81 10.84 11.89 13.31 7 / 1

reaction time 0.153 interval 1.05 1.04 1.02 1.00 1.03 1.02 1.02 1.03 1.05 1.42 3.11 3.05 3.10
velocity 5.22 8.70 8.79 8.96 9.14 8.87 8.96 8.96 8.87 8.70 9.87 8.26 8.82 8.99 8.85

Crittenden, Freddie (USA) (1994) time 2.63 3.67 4.68 5.70 6.70 7.72 8.76 9.79 10.84 11.89 13.32 6 / 2
reaction time 0.140 interval 1.04 1.01 1.02 1.00 1.02 1.04 1.03 1.05 1.05 1.43 3.07 3.06 3.13

velocity 5.22 8.79 9.05 8.96 9.14 8.96 8.79 8.87 8.70 8.70 9.80 8.26 8.93 8.96 8.76

Santos Rodriques, Eduardo (BRA) (1995)time 2.70 3.74 4.77 5.77 6.80 7.80 8.84 9.88 10.92 12.03 13.48 8 / 3
reaction time 0.193 interval 1.04 1.03 1.00 1.03 1.00 1.04 1.04 1.04 1.11 1.45 3.07 3.07 3.19

velocity 5.08 8.79 8.87 9.14 8.87 9.14 8.79 8.79 8.79 8.23 9.67 8.16 8.93 8.93 8.60

Swift, Greggmar (BAR) (1991) time 2.60 3.60 4.65 5.68 6.70 7.74 8.79 9.86 10.95 12.05 13.51 4 / 4
reaction time 0.140 interval 1.00 1.05 1.03 1.02 1.04 1.05 1.07 1.09 1.10 1.46 3.08 3.11 3.26

velocity 5.28 9.14 8.70 8.87 8.96 8.79 8.70 8.54 8.39 8.31 9.60 8.14 8.90 8.82 8.41

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=jdeD7qyKqWs
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Biomechanical Analysis

2019 USATF National Championships (Des Moines, IA) (TV Analysis)
110m Hurdles Date: Wind:  -0.8 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Roberts, Daniel (USA) (1998) time 2.46 3.50 4.54 5.57 6.57 7.60 8.61 9.64 10.67 11.73 13.23 4 / 1

reaction time interval 1.04 1.04 1.03 1.00 1.03 1.01 1.03 1.03 1.06 1.50 3.11 3.04 3.12
velocity 5.58 8.79 8.79 8.87 9.14 8.87 9.05 8.87 8.87 8.62 9.35 8.31 8.82 9.02 8.79

Holloway, Grant (USA) (1997) time 2.46 3.50 4.48 5.47 6.47 7.48 8.54 9.58 10.67 11.77 13.36 7 / 2
reaction time interval 7 steps 1.04 0.98 0.99 1.00 1.01 1.06 1.04 1.09 1.10 1.59 3.01 3.07 3.23

velocity 5.58 8.79 9.33 9.23 9.14 9.05 8.62 8.79 8.39 8.31 8.82 8.23 9.11 8.93 8.49

Allen, Devon (USA) (1994) time 2.50 3.60 4.63 5.67 6.69 7.70 8.74 9.77 10.83 11.90 13.38 8 / 3
reaction time interval 1.10 1.03 1.04 1.02 1.01 1.04 1.03 1.06 1.07 1.48 3.17 3.07 3.16

velocity 5.49 8.31 8.87 8.79 8.96 9.05 8.79 8.87 8.62 8.54 9.47 8.22 8.65 8.93 8.68

Crittendon, Freddie (USA) (1994) time 2.60 3.67 4.70 5.70 6.73 7.73 8.74 9.77 10.84 11.88 13.39 6 / 4
reaction time interval 1.07 1.03 1.00 1.03 1.00 1.01 1.03 1.07 1.04 1.51 3.10 3.04 3.14

velocity 5.28 8.54 8.87 9.14 8.87 9.14 9.05 8.87 8.54 8.79 9.28 8.22 8.85 9.02 8.73

Dickson, Michael (USA) (1989) time 2.56 3.60 4.67 5.70 6.74 7.77 8.80 9.85 10.94 12.00 13.45 3 / 5
reaction time interval 1.04 1.07 1.03 1.04 1.03 1.03 1.05 1.09 1.06 1.45 PB 3.14 3.10 3.20

velocity 5.36 8.79 8.54 8.87 8.79 8.87 8.87 8.70 8.39 8.62 9.67 8.18 8.73 8.85 8.57

Eaton, Jarret (USA) (1989) time 2.50 3.54 4.54 5.57 6.57 7.60 8.60 9.71 10.81 11.93 13.51 1 / 6
reaction time interval 7 steps 1.04 1.00 1.03 1.00 1.03 1.00 1.11 1.10 1.12 1.58 3.07 3.03 3.33

velocity 5.49 8.79 9.14 8.87 9.14 8.87 9.14 8.23 8.31 8.16 8.87 8.14 8.93 9.05 8.23

Mallett, Aaron (USA) (1994) time 2.53 3.60 4.63 5.67 6.67 7.73 8.78 9.84 10.91 11.97 13.51 5 / 7
reaction time interval 7 steps 1.07 1.03 1.04 1.00 1.06 1.05 1.06 1.07 1.06 1.54 3.14 3.11 3.19

velocity 5.42 8.54 8.87 8.79 9.14 8.62 8.70 8.62 8.54 8.62 9.10 8.14 8.73 8.82 8.60

Cunningham, Trey (USA) (1998) time 2.51 3.57 4.60 5.63 6.67 7.70 8.76 9.85 10.94 12.11 13.72 2 / 8
reaction time interval 7 steps 1.06 1.03 1.03 1.04 1.03 1.06 1.09 1.09 1.17 1.61 3.12 3.13 3.35

velocity 5.47 8.62 8.87 8.87 8.79 8.87 8.62 8.39 8.39 7.81 8.71 8.02 8.79 8.76 8.19

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=NQo3Hhxe7Ts
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Biomechanical Analysis

2019 Müller Anniversary Games (London, GBR) (TV Analysis)
110m Hurdles Date: Wind:  0.4 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Xie Wenjun (CHN) (1990) time 2.46 3.53 4.55 5.57 6.58 7.59 8.63 9.66 10.69 11.72 13.28 5 / 1

reaction time 0.135 interval 7 steps 1.07 1.02 1.02 1.01 1.01 1.04 1.03 1.03 1.03 1.56 3.11 3.06 3.09
� velocity 5.58 8.54 8.96 8.96 9.05 9.05 8.79 8.87 8.87 8.87 8.99 8.28 8.82 8.96 8.87

Belocian, Wilhem (FRA) (1995) time 2.43 3.46 4.48 5.50 6.50 7.53 8.56 9.58 10.61 11.66 13.28 6 / 2
reaction time 0.125 interval 1.03 1.02 1.02 1.00 1.03 1.03 1.02 1.03 1.05 1.62 3.07 3.06 3.10

velocity 5.65 8.87 8.96 8.96 9.14 8.87 8.87 8.96 8.87 8.70 8.65 8.28 8.93 8.96 8.85

McLeod, Omar (JAM) (1994) time 2.39 3.45 4.48 5.53 6.55 7.56 8.58 9.64 10.72 11.77 13.32 4 / 3
reaction time 0.134 interval 1.06 1.03 1.05 1.02 1.01 1.02 1.06 1.08 1.05 1.55 3.14 3.05 3.19

velocity 5.74 8.62 8.87 8.70 8.96 9.05 8.96 8.62 8.46 8.70 9.05 8.26 8.73 8.99 8.60

Martinot-Lagarde, Pascal (FRA) (1991)time 2.45 3.51 4.55 5.58 6.60 7.63 8.66 9.73 10.80 11.90 13.49 8 / 4
reaction time 0.152 interval 7 steps 1.06 1.04 1.03 1.02 1.03 1.03 1.07 1.07 1.10 1.59 3.13 3.08 3.24

velocity 5.60 8.62 8.79 8.87 8.96 8.87 8.87 8.54 8.54 8.31 8.82 8.15 8.76 8.90 8.46

Alkana, Antonio (RSA) (1990) time 2.43 3.46 4.51 5.53 6.55 7.57 8.62 9.71 10.78 11.91 13.51 7 / 5
reaction time 0.111 interval 1.03 1.05 1.02 1.02 1.02 1.05 1.09 1.07 1.13 1.60 3.10 3.09 3.29

velocity 5.65 8.87 8.70 8.96 8.96 8.96 8.70 8.39 8.54 8.09 8.76 8.14 8.85 8.87 8.33

Pozzi, Andy (GBR) (1992) time 2.38 3.43 4.45 5.46 6.46 7.50 8.55 9.63 10.77 11.89 13.52 3 / 6
reaction time 0.131 interval 7 steps 1.05 1.02 1.01 1.00 1.04 1.05 1.08 1.14 1.12 1.63 3.08 3.09 3.34

velocity 5.76 8.70 8.96 9.05 9.14 8.79 8.70 8.46 8.02 8.16 8.60 8.14 8.90 8.87 8.21

Levy, Ronald (JAM) (1992) time 2.43 3.51 4.56 5.61 6.63 7.70 8.73 9.82 10.92 11.99 13.60 2 / 7
reaction time 0.165 interval 7 steps 1.08 1.05 1.05 1.02 1.07 1.03 1.09 1.10 1.07 1.61 3.18 3.12 3.26

velocity 5.65 8.46 8.70 8.70 8.96 8.54 8.87 8.39 8.31 8.54 8.71 8.09 8.62 8.79 8.41

King, David (GBR) (1994) time 2.45 3.51 4.56 5.61 6.65 7.72 8.77 9.85 10.92 12.05 13.66 1 / 8
reaction time 0.135 interval 7 steps 1.06 1.05 1.05 1.04 1.07 1.05 1.08 1.07 1.13 1.61 3.16 3.16 3.28

velocity 5.60 8.62 8.70 8.70 8.79 8.54 8.70 8.46 8.54 8.09 8.71 8.05 8.68 8.68 8.36

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 60fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=4PRMkMl9aqY
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Biomechanical Analysis

2019 Athletissima (Lausanne, SUI) (TV Analysis)
110m Hurdles Date: Wind: 1.0 m/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 2.52 3.52 4.54 5.54 6.54 7.54 8.54 9.56 10.58 11.62 13.05 4 / 1

reaction time 0.134 interval 7 steps 1.00 1.02 1.00 1.00 1.00 1.00 1.02 1.02 1.04 1.43 3.02 3.00 3.08
velocity 5.44 9.14 8.96 9.14 9.14 9.14 9.14 8.96 8.96 8.79 9.80 8.43 9.08 9.14 8.90

Roberts, Daniel (USA) (1998) time 2.50 3.54 4.56 5.58 6.58 7.58 8.60 9.62 10.64 11.66 13.11 5 / 2
reaction time 0.204 interval 1.04 1.02 1.02 1.00 1.00 1.02 1.02 1.02 1.02 1.45 3.08 3.02 3.06

velocity 5.49 8.79 8.96 8.96 9.14 9.14 8.96 8.96 8.96 8.96 9.67 8.39 8.90 9.08 8.96

Levy, Ronald (JAM) (1992) time 2.46 3.50 4.52 5.50 6.50 7.50 8.50 9.52 10.68 11.72 13.25 6 / 3
reaction time 0.138 interval 7 steps 1.04 1.02 0.98 1.00 1.00 1.00 1.02 1.16 1.04 1.53 3.04 3.00 3.22

velocity 5.58 8.79 8.96 9.33 9.14 9.14 9.14 8.96 7.88 8.79 9.16 8.30 9.02 9.14 8.52

Pozzi, Andy (GBR) (1992) time 2.50 3.54 4.58 5.58 6.60 7.62 8.64 9.68 10.74 11.80 13.28 8 / 4
reaction time 0.150 interval 7 steps 1.04 1.04 1.00 1.02 1.02 1.02 1.04 1.06 1.06 1.48 3.08 3.06 3.16

velocity 5.49 8.79 8.79 9.14 8.96 8.96 8.96 8.79 8.62 8.62 9.47 8.28 8.90 8.96 8.68

Xie Wenjun (CHN) (1990) time 2.52 3.56 4.60 5.60 6.60 7.64 8.68 9.72 10.76 11.84 13.29 3 / 5
reaction time 0.135 interval 7 steps 1.04 1.04 1.00 1.00 1.04 1.04 1.04 1.04 1.08 1.45 3.08 3.08 3.16

velocity 5.44 8.79 8.79 9.14 9.14 8.79 8.79 8.79 8.79 8.46 9.67 8.28 8.90 8.90 8.68

Martinot-Lagarde, Pascal (FRA) (1991)time 2.56 3.60 4.60 5.60 6.62 7.64 8.66 9.68 10.76 11.84 13.34 2 / 6
reaction time 0.157 interval 7 steps 1.04 1.00 1.00 1.02 1.02 1.02 1.02 1.08 1.08 1.50 3.04 3.06 3.18

velocity 5.36 8.79 9.14 9.14 8.96 8.96 8.96 8.96 8.46 8.46 9.35 8.25 9.02 8.96 8.62

Allen, Devon (USA) (1994) time 2.56 3.58 4.58 5.60 6.60 7.64 8.68 9.72 10.78 11.86 13.35 1 / 7
reaction time 0.133 interval 1.02 1.00 1.02 1.00 1.04 1.04 1.04 1.06 1.08 1.49 3.04 3.08 3.18

velocity 5.36 8.96 9.14 8.96 9.14 8.79 8.79 8.79 8.62 8.46 9.41 8.24 9.02 8.90 8.62

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=303hPdVb0zg
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Biomechanical Analysis

2019 Prefontaine Classic (Stanford, CA) (TV Analysis)

110m Hurdles Date: Wind:  0.3 m/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 2.55 3.60 4.62 5.63 6.62 7.64 8.68 9.70 10.75 11.80 13.24 4 / 1
reaction time 0.163 interval 7 steps 1.05 1.02 1.01 0.99 1.02 1.04 1.02 1.05 1.05 1.44 3.08 3.05 3.12

� velocity 5.38 8.70 8.96 9.05 9.23 8.96 8.79 8.96 8.70 8.70 9.74 8.31 8.90 8.99 8.79

Belocian, Wilhem (FRA) (1995) time 2.56 3.60 4.63 5.63 6.63 7.65 8.68 9.70 10.76 11.83 13.29 2 / 2
reaction time 0.151 interval 1.04 1.03 1.00 1.00 1.02 1.03 1.02 1.06 1.07 1.46 3.07 3.05 3.15

velocity 5.36 8.79 8.87 9.14 9.14 8.96 8.87 8.96 8.62 8.54 9.60 8.28 8.93 8.99 8.70

McLeod, Omar (JAM) (1994) time 2.53 3.60 4.62 5.64 6.66 7.70 8.75 9.80 10.83 11.88 13.29 5 / 3
reaction time 0.164 interval 1.07 1.02 1.02 1.02 1.04 1.05 1.05 1.03 1.05 1.41 3.11 3.11 3.13

velocity 5.42 8.54 8.96 8.96 8.96 8.79 8.70 8.70 8.87 8.70 9.94 8.28 8.82 8.82 8.76

Levy, Ronald (JAM) (1992) time 2.60 3.63 4.66 5.73 6.73 7.73 8.75 9.78 10.83 11.86 13.30 6 / 4
reaction time 0.224 interval 7 steps 1.03 1.03 1.07 1.00 1.00 1.02 1.03 1.05 1.03 1.44 3.13 3.02 3.11

velocity 5.28 8.87 8.87 8.54 9.14 9.14 8.96 8.87 8.70 8.87 9.74 8.27 8.76 9.08 8.82

Allen, Devon (USA) (1994) time 2.56 3.60 4.62 5.64 6.66 7.68 8.75 9.76 10.82 11.86 13.33 3 / 5
reaction time 0.145 interval 1.04 1.02 1.02 1.02 1.02 1.07 1.01 1.06 1.04 1.47 3.08 3.11 3.11

velocity 5.36 8.79 8.96 8.96 8.96 8.96 8.54 9.05 8.62 8.79 9.54 8.25 8.90 8.82 8.82

Xie Wenjun (CHN) (1990) time 2.56 3.60 4.63 5.66 6.70 7.73 8.76 9.80 10.83 11.88 13.36 7 / 6
reaction time 0.175 interval 7 steps 1.04 1.03 1.03 1.04 1.03 1.03 1.04 1.03 1.05 1.48 3.10 3.10 3.12

velocity 5.36 8.79 8.87 8.87 8.79 8.87 8.87 8.79 8.87 8.70 9.47 8.23 8.85 8.85 8.79

Crittendon, Freddie (USA) (1994) time 2.60 3.63 4.66 5.66 6.70 7.73 8.78 9.82 10.85 11.92 13.38 8 / 7
reaction time 0.220 interval 1.03 1.03 1.00 1.04 1.03 1.05 1.04 1.03 1.07 1.46 3.06 3.12 3.14

velocity 5.28 8.87 8.87 9.14 8.79 8.87 8.70 8.79 8.87 8.54 9.60 8.22 8.96 8.79 8.73

Harris, Aleec (USA) (1990) time 2.60 3.63 4.66 5.72 6.74 7.76 8.78 9.82 10.88 11.94 13.39 1 / 8
reaction time 0.161 interval 1.03 1.03 1.06 1.02 1.02 1.02 1.04 1.06 1.06 1.45 3.12 3.06 3.16

velocity 5.28 8.87 8.87 8.62 8.96 8.96 8.96 8.79 8.62 8.62 9.67 8.22 8.79 8.96 8.68

Swift, Greggmar (BAR) (1991) time 2.55 3.58 4.62 5.68 6.70 7.74 8.82 9.86 10.93 12.03 13.56 9 / 9
reaction time 0.150 interval 1.03 1.04 1.06 1.02 1.04 1.08 1.04 1.07 1.10 1.53 3.13 3.14 3.21

velocity 5.38 8.87 8.79 8.62 8.96 8.79 8.46 8.79 8.54 8.31 9.16 8.11 8.76 8.73 8.54

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=iuwcubc9Ks0
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2019 Meeting International Mohammed VI d'Athlétisme (Rabat, MAR) (TV Analysis)

110m Hurdles Date: Wind:  0.3 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Shubenkov, Sergey (ANA) (1990) time 2.50 3.54 4.56 5.58 6.58 7.60 8.60 9.62 10.66 11.70 13.12 6 / 1
reaction time 0.135 interval 7 steps 1.04 1.02 1.02 1.00 1.02 1.00 1.02 1.04 1.04 1.42 3.08 3.02 3.10

velocity 5.49 8.79 8.96 8.96 9.14 8.96 9.14 8.96 8.79 8.79 9.87 8.38 8.90 9.08 8.85

Pozzi, Andy (GBR) (1992) time 2.48 3.52 4.52 5.52 6.54 7.58 8.62 9.66 10.72 11.78 13.30 4 / 2
reaction time 0.118 interval 7 steps 1.04 1.00 1.00 1.02 1.04 1.04 1.04 1.06 1.06 1.52 3.04 3.10 3.16

velocity 5.53 8.79 9.14 9.14 8.96 8.79 8.79 8.79 8.62 8.62 9.22 8.27 9.02 8.85 8.68

Constantino, Gabriel (BRA) (1995) time 2.54 3.58 4.60 5.64 6.68 7.70 8.72 9.76 10.82 11.90 13.41 2 / 3
reaction time 0.177 interval 7 steps 1.04 1.02 1.04 1.04 1.02 1.02 1.04 1.06 1.08 1.51 3.10 3.08 3.18

velocity 5.40 8.79 8.96 8.79 8.79 8.96 8.96 8.79 8.62 8.46 9.28 8.20 8.85 8.90 8.62

Belocian, Wilhem (FRA) (1995) time 2.54 3.58 4.60 5.60 6.64 7.66 8.70 9.74 10.80 11.90 13.43 7 / 4
reaction time 0.137 interval 1.04 1.02 1.00 1.04 1.02 1.04 1.04 1.06 1.10 1.53 3.06 3.10 3.20

velocity 5.40 8.79 8.96 9.14 8.79 8.96 8.79 8.79 8.62 8.31 9.16 8.19 8.96 8.85 8.57

McLeod, Omar (JAM) (1994) time 2.44 3.46 4.48 5.48 6.50 7.52 8.56 9.58 10.62 11.72 13.48 5 / 5
reaction time 0.145 interval 1.02 1.02 1.00 1.02 1.02 1.04 1.02 1.04 1.10 1.76 3.04 3.08 3.16

velocity 5.62 8.96 8.96 9.14 8.96 8.96 8.79 8.96 8.79 8.31 7.97 8.16 9.02 8.90 8.68

Alkana, Antonio (RSA) (1990) time 2.48 3.52 4.52 5.56 6.60 7.64 8.68 9.74 10.88 11.98 13.51 3 / 6
reaction time 0.168 interval 1.04 1.00 1.04 1.04 1.04 1.04 1.06 1.14 1.10 1.53 3.08 3.12 3.30

velocity 5.53 8.79 9.14 8.79 8.79 8.79 8.79 8.62 8.02 8.31 9.16 8.14 8.90 8.79 8.31

Trajkovic, Milan (CYP) (1992) time 2.54 3.62 4.64 5.68 6.70 7.74 8.80 9.86 10.90 12.00 13.53 8 / 7
reaction time 0.098 interval 7 steps 1.08 1.02 1.04 1.02 1.04 1.06 1.06 1.04 1.10 1.53 3.14 3.12 3.20

velocity 5.40 8.46 8.96 8.79 8.96 8.79 8.62 8.62 8.79 8.31 9.16 8.13 8.73 8.79 8.57

Santos Rodriques, Eduardo (BRA) (1995)time 2.58 3.66 4.70 5.74 6.78 7.80 8.86 9.90 10.98 12.06 13.58 9 / 8
reaction time 0.156 interval 1.08 1.04 1.04 1.04 1.02 1.06 1.04 1.08 1.08 1.52 3.16 3.12 3.20

velocity 5.32 8.46 8.79 8.79 8.79 8.96 8.62 8.79 8.46 8.46 9.22 8.10 8.68 8.79 8.57

Manga, Aurel (FRA) (1992) time 2.52 3.58 4.66 5.72 6.80 7.86 8.94 10.04 11.12 12.26 13.88 1 / 9
reaction time 0.163 interval 7 steps 1.06 1.08 1.06 1.08 1.06 1.08 1.10 1.08 1.14 1.62 3.20 3.22 3.32

velocity 5.44 8.62 8.46 8.62 8.46 8.62 8.46 8.31 8.46 8.02 8.65 7.93 8.57 8.52 8.26

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=JcvCdQIj750
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2019 NCAA National Championships (Austin, TX) (TV Analysis)
110m Hurdles Date: Wind: 0.8 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Holloway, Grant (USA) (1997) time 2.47 3.47 4.47 5.44 6.41 7.40 8.40 9.43 10.47 11.54 12.98 5 / 1

reaction time 0.180 interval 7 steps 1.00 1.00 0.97 0.97 0.99 1.00 1.03 1.04 1.07 1.44 PB 2.97 2.96 3.14
velocity 5.55 9.14 9.14 9.42 9.42 9.23 9.14 8.87 8.79 8.54 9.74 8.47 9.23 9.26 8.73

Roberts, Daniel (USA) (1998) time 2.50 3.53 4.53 5.53 6.51 7.51 8.51 9.54 10.55 11.60 13.00 4 / 2
reaction time 0.191 interval 1.03 1.00 1.00 0.98 1.00 1.00 1.03 1.01 1.05 1.40 PB 3.03 2.98 3.09

velocity 5.49 8.87 9.14 9.14 9.33 9.14 9.14 8.87 9.05 8.70 10.01 8.46 9.05 9.20 8.87

Moore, Isaiah (USA) (1996) time 2.60 3.67 4.70 5.70 6.74 7.77 8.81 9.84 10.87 11.94 13.37 3 / 3
reaction time 0.176 interval 1.07 1.03 1.00 1.04 1.03 1.04 1.03 1.03 1.07 1.43 PB 3.10 3.11 3.13

velocity 5.28 8.54 8.87 9.14 8.79 8.87 8.79 8.87 8.87 8.54 9.80 8.23 8.85 8.82 8.76

Jackson, Dashaun (USA) (1997) time 2.54 3.60 4.64 5.67 6.70 7.70 8.71 9.76 10.81 11.91 13.38 6 / 4
reaction time 0.175 interval 1.06 1.04 1.03 1.03 1.00 1.01 1.05 1.05 1.10 1.47 3.13 3.04 3.20

velocity 5.40 8.62 8.79 8.87 8.87 9.14 9.05 8.70 8.70 8.31 9.54 8.22 8.76 9.02 8.57

Date: Wind: 0.9 m/s Semi-Final 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Roberts, Daniel (USA) (1998) time 2.33 3.35 4.35 5.35 6.35 7.38 8.41 9.43 10.46 11.50 13.06 6 / 1
reaction time 0.203 interval 1.02 1.00 1.00 1.00 1.03 1.03 1.02 1.03 1.04 1.56 PB 3.02 3.06 3.09

velocity 5.89 8.96 9.14 9.14 9.14 8.87 8.87 8.96 8.87 8.79 8.99 8.42 9.08 8.96 8.87

Jackson, Dashaun (USA) (1997) time 2.38 3.43 4.46 5.48 6.50 7.50 8.60 9.63 10.68 11.74 13.37 7 / 2
reaction time 0.213 interval 1.05 1.03 1.02 1.02 1.00 1.10 1.03 1.05 1.06 1.63 PB 3.10 3.12 3.14

velocity 5.76 8.70 8.87 8.96 8.96 9.14 8.31 8.87 8.70 8.62 8.60 8.23 8.85 8.79 8.73

FINAL Semi-Final 1
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: https://www.youtube.com/watch?v=_OZG2U1asKc Source: https://www.youtube.com/watch?v=lJ6ZZj6VPsA
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2019 Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis)

110m Hurdles Date: Wind:  0.4 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Shubenkov, Sergey (ANA) (1990) time 2.61 3.66 4.68 5.67 6.68 7.69 8.71 9.73 10.75 11.83 13.26 5 / 1
reaction time 0.132 interval 7 steps 1.05 1.02 0.99 1.01 1.01 1.02 1.02 1.02 1.08 1.43 3.06 3.04 3.12

velocity 5.26 8.70 8.96 9.23 9.05 9.05 8.96 8.96 8.96 8.46 9.80 8.30 8.96 9.02 8.79

Pozzi, Andy (GBR) (1992) time 2.53 3.55 4.56 5.55 6.55 7.60 8.63 9.68 10.73 11.80 13.29 7 / 2
reaction time 0.139 interval 7 steps 1.02 1.01 0.99 1.00 1.05 1.03 1.05 1.05 1.07 1.49 3.02 3.08 3.17

velocity 5.42 8.96 9.05 9.23 9.14 8.70 8.87 8.70 8.70 8.54 9.41 8.28 9.08 8.90 8.65

Alkana, Antonio (RSA) (1990) time 2.53 3.60 4.62 5.63 6.63 7.63 8.68 9.72 10.78 11.83 13.30 8 / 3
reaction time 0.133 interval 1.07 1.02 1.01 1.00 1.00 1.05 1.04 1.06 1.05 1.47 3.10 3.05 3.15

velocity 5.42 8.54 8.96 9.05 9.14 9.14 8.70 8.79 8.62 8.70 9.54 8.27 8.85 8.99 8.70

Constantino, Gabriel (BRA) (1995) time 2.55 3.60 4.62 5.63 6.66 7.70 8.75 9.80 10.88 11.98 13.50 4 / 4
reaction time 0.160 interval 7 steps 1.05 1.02 1.01 1.03 1.04 1.05 1.05 1.08 1.10 1.52 3.08 3.12 3.23

velocity 5.38 8.70 8.96 9.05 8.87 8.79 8.70 8.70 8.46 8.31 9.22 8.15 8.90 8.79 8.49

Trajkovic, Milan (CYP) (1992) time 2.55 3.63 4.68 5.70 6.73 7.82 8.82 9.92 10.95 12.06 13.50 3 / 5
reaction time 0.136 interval 7 steps 1.08 1.05 1.02 1.03 1.09 1.00 1.10 1.03 1.11 1.44 3.15 3.12 3.24

velocity 5.38 8.46 8.70 8.96 8.87 8.39 9.14 8.31 8.87 8.23 9.74 8.15 8.70 8.79 8.46

Manga, Aurel (FRA) (1992) time 2.53 3.60 4.62 5.65 6.71 7.75 8.80 9.88 10.94 12.03 13.51 2 / 6
reaction time 0.150 interval 7 steps 1.07 1.02 1.03 1.06 1.04 1.05 1.08 1.06 1.09 1.48 3.12 3.15 3.23

velocity 5.42 8.54 8.96 8.87 8.62 8.79 8.70 8.46 8.62 8.39 9.47 8.14 8.79 8.70 8.49

Perini, Lorenzo (ITA) (1994) time 2.60 3.66 4.72 5.75 6.78 7.83 8.88 9.94 11.00 12.08 13.58 9 / 7
reaction time 0.161 interval 1.06 1.06 1.03 1.03 1.05 1.05 1.06 1.06 1.08 1.50 3.15 3.13 3.20

velocity 5.28 8.62 8.62 8.87 8.87 8.70 8.70 8.62 8.62 8.46 9.35 8.10 8.70 8.76 8.57

Cabral, Johathan (CAN) (1992) time 2.60 3.68 4.71 5.75 6.78 7.83 8.88 9.95 11.00 12.11 13.61 1 / 8
reaction time 0.142 interval 7 steps 1.08 1.03 1.04 1.03 1.05 1.05 1.07 1.05 1.11 1.50 3.15 3.13 3.23

velocity 5.28 8.46 8.87 8.79 8.87 8.70 8.70 8.54 8.70 8.23 9.35 8.08 8.70 8.76 8.49

Ortega, Orlando (ESP) (1991) time 2.60 3.71 4.80 5.82 6.87 7.89 8.97 10.02 11.13 12.27 14.00 6 / 9
reaction time 0.127 interval 7 steps 1.11 1.09 1.02 1.05 1.02 1.08 1.05 1.11 1.14 1.73 3.22 3.15 3.30

velocity 5.28 8.23 8.39 8.96 8.70 8.96 8.46 8.70 8.23 8.02 8.10 7.86 8.52 8.70 8.31

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 60fps

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=TfnbrfSQUBo
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2019 NCAA Championships - East Preliminary Round (Jacksonville, FL) (TV Analysis)
110m Hurdles Date: Wind: 1.5 m/s Quarter-Final 3

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Roberts, Daniel (USA) (1998) time 2.36 3.40 4.40 5.44 6.48 7.48 8.50 9.54 10.56 11.62 13.13 5 / 1

reaction time interval 1.04 1.00 1.04 1.04 1.00 1.02 1.04 1.02 1.06 1.51 3.08 3.06 3.12
velocity 5.81 8.79 9.14 8.79 8.79 9.14 8.96 8.79 8.96 8.62 9.28 8.38 8.90 8.96 8.79

Date: Wind: 1.3 m/s Quarter-Final 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Holloway, Grant (USA) (1997) time 2.36 3.36 4.36 5.36 6.36 7.36 8.38 9.40 10.44 11.50 13.10 6 / 1
reaction time interval 7 steps 1.00 1.00 1.00 1.00 1.00 1.02 1.02 1.04 1.06 1.60 3.00 3.02 3.12

velocity 5.81 9.14 9.14 9.14 9.14 9.14 8.96 8.96 8.79 8.62 8.76 8.40 9.14 9.08 8.79

2019 South Eastern Conference Championships (Fayetteville, AR) (TV Analysis)
Date: Wind: 1.0 m/s FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10
Roberts, Daniel (USA) (1998) time 2.53 3.56 4.58 5.60 6.60 7.58 8.60 9.62 10.66 11.72 13.07 4 / 1

reaction time interval 1.03 1.02 1.02 1.00 0.98 1.02 1.02 1.04 1.06 1.35 PB 3.07 3.00 3.12
velocity 5.42 8.87 8.96 8.96 9.14 9.33 8.96 8.96 8.79 8.62 10.39 8.42 8.93 9.14 8.79

Holloway, Grant (USA) (1997) time 2.53 3.53 4.53 5.53 6.50 7.50 8.50 9.53 10.58 11.68 13.12 5 / 2
reaction time interval 7 steps 1.00 1.00 1.00 0.97 1.00 1.00 1.03 1.05 1.10 1.44 3.00 2.97 3.18

velocity 5.42 9.14 9.14 9.14 9.42 9.14 9.14 8.87 8.70 8.31 9.74 8.38 9.14 9.23 8.62

Moore, Isaiah (USA) (1996) time 2.66 3.75 4.80 5.84 6.86 7.86 8.90 9.93 10.96 12.03 13.42 6 / 3
reaction time interval 1.09 1.05 1.04 1.02 1.00 1.04 1.03 1.03 1.07 1.39 3.18 3.06 3.13

velocity 5.16 8.39 8.70 8.79 8.96 9.14 8.79 8.87 8.87 8.54 10.09 8.20 8.62 8.96 8.76

NCAA Championships - East Preliminary Round South Eastern Conference Championships
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: First Movement Timing From: Gun Flash

Source: https://www.youtube.com/watch?v=pVkwhdlNLm4 Source: https://www.youtube.com/watch?v=4Mh3pLBXxKE
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2019 Nanjing World Challenge (Nanjing, CHN)

110m Hurdles Date: Wind: 0.1 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 110m Lane/Place H1-H4 H4-H7 H7-H10

Ortega, Orlando (ESP) (1991) time 2.57 3.63 4.65 5.68 6.68 7.72 8.74 9.78 10.81 11.87 13.27 5 / 1
reaction time 0.145 interval 7 steps 1.06 1.02 1.03 1.00 1.04 1.02 1.04 1.03 1.06 1.40 3.11 3.06 3.13

velocity 5.34 8.62 8.96 8.87 9.14 8.79 8.96 8.79 8.87 8.62 10.01 8.29 8.82 8.96 8.76

McLeod, Omar (JAM) (1994) time 2.55 3.57 4.58 5.60 6.64 7.66 8.71 9.75 10.79 11.89 13.28 6 / 2
reaction time 0.152 interval 1.02 1.01 1.02 1.04 1.02 1.05 1.04 1.04 1.10 1.39 3.05 3.11 3.18

velocity 5.38 8.96 9.05 8.96 8.79 8.96 8.70 8.79 8.79 8.31 10.09 8.28 8.99 8.82 8.62

Crittenden, Freddie (USA) (1994) time 2.55 3.59 4.64 5.69 6.71 7.74 8.78 9.83 10.88 11.96 13.37 9 / 3
reaction time 0.137 interval 1.04 1.05 1.05 1.02 1.03 1.04 1.05 1.05 1.08 1.41 3.14 3.09 3.18

velocity 5.38 8.79 8.70 8.70 8.96 8.87 8.79 8.70 8.70 8.46 9.94 8.23 8.73 8.87 8.62

Shubenkov, Sergey (ANA) (1990) time 2.62 3.66 4.68 5.68 6.71 7.73 8.76 9.79 10.85 11.94 13.37 7 / 4
reaction time 0.165 interval 7 steps 1.04 1.02 1.00 1.03 1.02 1.03 1.03 1.06 1.09 1.43 3.06 3.08 3.18

velocity 5.24 8.79 8.96 9.14 8.87 8.96 8.87 8.87 8.62 8.39 9.80 8.23 8.96 8.90 8.62

Chen Kuei-Ru (TPE) (1993) time 2.56 3.62 4.64 5.66 6.70 7.74 8.80 9.87 10.94 12.01 13.49 2 / 5
reaction time 0.169 interval 7 steps 1.06 1.02 1.02 1.04 1.04 1.06 1.07 1.07 1.07 1.48 3.10 3.14 3.21

velocity 5.36 8.62 8.96 8.96 8.79 8.79 8.62 8.54 8.54 8.54 9.47 8.15 8.85 8.73 8.54

Trajkovic, Milan (CYP) (1992) time 2.62 3.67 4.73 5.76 6.79 7.85 8.90 9.96 11.02 12.11 13.56 4 / 6
reaction time 0.192 interval 7 steps 1.05 1.06 1.03 1.03 1.06 1.05 1.06 1.06 1.09 1.45 3.14 3.14 3.21

velocity 5.24 8.70 8.62 8.87 8.87 8.62 8.70 8.62 8.62 8.39 9.67 8.11 8.73 8.73 8.54

Alkana, Antonio (RSA) (1990) time 2.55 3.60 4.66 5.72 6.76 7.81 8.87 9.95 11.03 12.14 13.61 3 / 7
reaction time 0.140 interval 1.05 1.06 1.06 1.04 1.05 1.06 1.08 1.08 1.11 1.47 3.17 3.15 3.27

velocity 5.38 8.70 8.62 8.62 8.79 8.70 8.62 8.46 8.46 8.23 9.54 8.08 8.65 8.70 8.39

Zeng Jianhang (CHN) (1998) time 2.59 3.64 4.70 5.73 6.76 7.82 8.87 9.95 11.04 12.16 13.62 10 / 8
reaction time 0.146 interval 1.05 1.06 1.03 1.03 1.06 1.05 1.08 1.09 1.12 1.46 PB 3.14 3.14 3.29

velocity 5.30 8.70 8.62 8.87 8.87 8.62 8.70 8.46 8.39 8.16 9.60 8.08 8.73 8.73 8.33

Pozzi, Andy (GBR) (1992) time 2.57 3.60 4.60 5.61 6.64 7.67 8.73 9.78 10.88 12.02 13.66 8 / 9
reaction time 0.146 interval 7 steps 1.03 1.00 1.01 1.03 1.03 1.06 1.05 1.10 1.14 1.64 3.04 3.12 3.29

velocity 5.34 8.87 9.14 9.05 8.87 8.87 8.62 8.70 8.31 8.02 8.55 8.05 9.02 8.79 8.33

Evaluated with: ObjectusVideo
Quality & Frame Rate: 30fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.05.21
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2019 Shanghai Diamond League (Shanghai, CHN)

110m Hurdles Date: Wind: 0.7 m/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 2.52 3.56 4.58 5.56 6.56 7.58 8.60 9.62 10.68 11.76 13.12 4 / 1
reaction time 0.149 interval 1.04 1.02 0.98 1.00 1.02 1.02 1.02 1.06 1.08 1.36 3.04 3.04 3.16

velocity 5.44 8.79 8.96 9.33 9.14 8.96 8.96 8.96 8.62 8.46 10.31 8.38 9.02 9.02 8.68

Xie Wenjun (CHN) (1990) time 2.58 3.62 4.62 5.64 6.62 7.64 8.64 9.68 10.70 11.78 13.17 3 / 2
reaction time 0.145 interval 7 steps 1.04 1.00 1.02 0.98 1.02 1.00 1.04 1.02 1.08 1.39 PB 3.06 3.00 3.14

velocity 5.32 8.79 9.14 8.96 9.33 8.96 9.14 8.79 8.96 8.46 10.09 8.35 8.96 9.14 8.73

Shubenkov, Sergey (ANA) (1990) time 2.60 3.66 4.68 5.66 6.66 7.68 8.74 9.76 10.82 11.90 13.28 5 / 3
reaction time 0.126 interval 7 steps 1.06 1.02 0.98 1.00 1.02 1.06 1.02 1.06 1.08 1.38 3.06 3.08 3.16

velocity 5.28 8.62 8.96 9.33 9.14 8.96 8.62 8.96 8.62 8.46 10.16 8.28 8.96 8.90 8.68

Ortega, Orlando (ESP) (1991) time 2.58 3.62 4.64 5.64 6.66 7.68 8.70 9.74 10.80 11.86 13.28 6 / 4
reaction time 0.154 interval 7 steps 1.04 1.02 1.00 1.02 1.02 1.02 1.04 1.06 1.06 1.42 3.06 3.06 3.16

velocity 5.32 8.79 8.96 9.14 8.96 8.96 8.96 8.79 8.62 8.62 9.87 8.28 8.96 8.96 8.68

Crittenden, Freddie (USA) (1994) time 2.58 3.64 4.68 5.70 6.72 7.76 8.78 9.82 10.86 11.94 13.36 8 / 5
reaction time 0.151 interval 1.06 1.04 1.02 1.02 1.04 1.02 1.04 1.04 1.08 1.42 3.12 3.08 3.16

velocity 5.32 8.62 8.79 8.96 8.96 8.79 8.96 8.79 8.79 8.46 9.87 8.23 8.79 8.90 8.68

Pozzi, Andy (GBR) (1992) time 2.52 3.58 4.58 5.62 6.62 7.66 8.70 9.74 10.82 11.92 13.39 7 / 6
reaction time 0.133 interval 7 steps 1.06 1.00 1.04 1.00 1.04 1.04 1.04 1.08 1.10 1.47 3.10 3.08 3.22

velocity 5.44 8.62 9.14 8.79 9.14 8.79 8.79 8.79 8.46 8.31 9.54 8.22 8.85 8.90 8.52

Trajkovic, Milan (CYP) (1992) time 2.60 3.68 4.70 5.70 6.72 7.74 8.76 9.80 10.84 11.94 13.41 9 / 7
reaction time 0.145 interval 7 steps 1.08 1.02 1.00 1.02 1.02 1.02 1.04 1.04 1.10 1.47 3.10 3.06 3.18

velocity 5.28 8.46 8.96 9.14 8.96 8.96 8.96 8.79 8.79 8.31 9.54 8.20 8.85 8.96 8.62

Alkana, Antonio (RSA) (1990) time 2.54 3.60 4.68 5.72 6.76 7.78 8.82 9.86 10.92 12.02 13.47 2 / 8
reaction time 0.132 interval 1.06 1.08 1.04 1.04 1.02 1.04 1.04 1.06 1.10 1.45 3.18 3.10 3.20

velocity 5.40 8.62 8.46 8.79 8.79 8.96 8.79 8.79 8.62 8.31 9.67 8.17 8.62 8.85 8.57

Zeng Jianhang (CHN) (1998) time 2.58 3.68 4.72 5.78 6.82 7.88 8.96 10.02 11.12 12.24 13.71 1 / 9
reaction time 0.154 interval 1.10 1.04 1.06 1.04 1.06 1.08 1.06 1.10 1.12 1.47 3.20 3.18 3.28

velocity 5.32 8.31 8.79 8.62 8.79 8.62 8.46 8.62 8.31 8.16 9.54 8.02 8.57 8.62 8.36

Evaluated with: ObjectusVideo
Quality & Frame Rate: 30fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.05.18
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2019 NCAA National Indoor Championships (Birmingham, AL) (TV Analysis)
60m Hurdles Date: 2019.03.09 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Holloway, Grant (USA) (1997) time 2.51 3.52 4.53 5.51 6.48 7.35 4 / 1

reaction time 0.170 interval 7 steps 1.01 1.01 0.98 0.97 0.87 AR  PB
velocity 5.47 9.05 9.05 9.33 9.42 11.17 8.16

Roberts, Daniel (USA) (1998) time 2.53 3.54 4.54 5.54 6.57 7.41 3 / 2
reaction time 0.181 interval 1.01 1.00 1.00 1.03 0.84 PB

velocity 5.42 9.05 9.14 9.14 8.87 11.57 8.10

Cunningham, Trey (USA) (1998) time 2.56 3.61 4.64 5.71 6.73 7.64 5 / 3
reaction time 0.179 interval 7 steps 1.05 1.03 1.07 1.02 0.91

velocity 5.36 8.70 8.87 8.54 8.96 10.68 7.85

2019 South Eastern Conference Indoor Championships (Fayetteville, AR) (TV Analysis)
Date: 2019.02.23 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Holloway, Grant (USA) (1997) time 2.55 3.57 4.57 5.56 6.54 7.44 4 / 1

reaction time interval 7 steps 1.02 1.00 0.99 0.98 0.90
velocity 5.38 8.96 9.14 9.23 9.33 10.80 8.06

Roberts, Daniel (USA) (1998) time 2.55 3.60 4.61 5.60 6.62 7.48 5 / 2
reaction time interval 1.05 1.01 0.99 1.02 0.86

velocity 5.38 8.70 9.05 9.23 8.96 11.30 8.02

2019 Tyson Indoor Invitaitional (Fayetteville, AR) (TV Analysis)
Date: 2019.02.08 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Holloway, Grant (USA) (1997) time 2.43 3.44 4.43 5.42 6.44 7.43 4 / 1

reaction time interval 7 steps 1.01 0.99 0.99 1.02 0.99
velocity 5.65 9.05 9.23 9.23 8.96 9.82 8.08

NCAA Indoor Championships 
Evaluated with: ObjectusVideo 

Quality & Frame Rate: 1920 x 1080 @ 30fps
Timing From: Gun Flash

Source: https://www.youtube.com/watch?v=ZNbpQxerdR0

South Eastern Conference Indoor Championships & Tyson Indoor Invitaitional
Evaluated with: ObjectusVideo

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

Source: https://www.youtube.com/watch?v=QWJWvPafePk
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2019 PSD Bank Meeting (Düsseldorf, GER) (TV Analysis)
60m Hurdles Date: 2019.02.20 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Ortega, Orlando (ESP) (1991) time 2.43 3.46 4.48 5.50 6.48 7.52 4 / 1

reaction time 0.120 interval 7 steps 1.03 1.02 1.02 0.98 1.04
velocity 5.65 8.87 8.96 8.96 9.33 9.35 7.98

Trajkovic, Milan (CYP) (1992) time 2.40 3.42 4.44 5.44 6.44 7.52 7 / 2
reaction time 0.153 interval 7 steps 1.02 1.02 1.00 1.00 1.08

velocity 5.72 8.96 8.96 9.14 9.14 9.00 7.98

Crittenden, Freddie (USA) (1994) time 2.42 3.44 4.48 5.52 6.54 7.60 5 / 3
reaction time 0.156 interval 1.02 1.04 1.04 1.02 1.06

velocity 5.67 8.96 8.79 8.79 8.96 9.17 7.89

Mallett, Aaron (USA) (1994) time 2.40 3.46 4.50 5.52 6.56 7.66 6 / 4
reaction time 0.166 interval 7 steps 1.06 1.04 1.02 1.04 1.10

velocity 5.72 8.62 8.79 8.96 8.79 8.84 7.83

Pozzi, Andy (GBR) (1992) time 2.43 3.46 4.52 5.52 6.56 7.67 3 / 5
reaction time 0.106 interval 7 steps 1.03 1.06 1.00 1.04 1.11

velocity 5.65 8.87 8.62 9.14 8.79 8.76 7.82

Balnuweit, Erik (GER) (1988) time 2.42 3.46 4.52 5.52 6.56 7.67 1 / 6
reaction time 0.148 interval 1.04 1.06 1.00 1.04 1.11

velocity 5.67 8.79 8.62 9.14 8.79 8.76 7.82

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=MjJDl6hA6IU
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2019 Müller Indoor Grand Prix (Birmingham, GBR) (TV Analysis)
60m Hurdles Date: 2019.02.16 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Eaton, Jarret (USA) (1989) time 2.50 3.54 4.54 5.54 6.56 7.51 4 / 1

reaction time 0.136 interval 7 steps 1.04 1.00 1.00 1.02 0.95
velocity 5.49 8.79 9.14 9.14 8.96 10.23 7.99

Crittenden, Freddie (USA) (1994) time 2.50 3.52 4.55 5.55 6.56 7.53 8 / 2
reaction time 0.146 interval 1.02 1.03 1.00 1.01 0.97

velocity 5.49 8.96 8.87 9.14 9.05 10.02 7.97

Trajkovic, Milan (CYP) (1992) time 2.52 3.55 4.55 5.55 6.56 7.54 6 / 3
reaction time 0.166 interval 7 steps 1.03 1.00 1.00 1.01 0.98

velocity 5.44 8.87 9.14 9.14 9.05 9.92 7.96

Constantino, Gabriel (BRA) (1995) time 2.54 3.54 4.58 5.62 6.66 7.62 5 / 4
reaction time 0.136 interval 7 steps 1.00 1.04 1.04 1.04 0.96

velocity 5.40 9.14 8.79 8.79 8.79 10.13 7.87

Mallett, Aaron (USA) (1994) time 2.54 3.58 4.65 5.65 6.68 7.63 7 / 5
reaction time 0.152 interval 7 steps 1.04 1.07 1.00 1.03 0.95

velocity 5.40 8.79 8.54 9.14 8.87 10.23 7.86

King, David (GBR) (1994) time 2.54 3.58 4.65 5.68 6.72 7.68 3 / 6
reaction time 0.130 interval 7 steps 1.04 1.07 1.03 1.04 0.96

velocity 5.40 8.79 8.54 8.87 8.79 10.13 7.81

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=nqs5ferDmsc
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Biomechanical Analysis

2019 Top 10 Times - Women's 100m Hurdles

Williams, Danielle (JAM) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Müller Anniversary Games (London, GBR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 20-Jul time 2.44 3.42 4.38 5.32 6.28 7.22 8.18 9.14 10.14 11.14 12.32 7 / 1
reaction time 0.119 interval 0.98 0.96 0.94 0.96 0.94 0.96 0.96 1.00 1.00 1.18 AR PB 2.88 2.86 2.96

wind 0.8 m/s velocity 5.33 8.67 8.85 9.04 8.85 9.04 8.85 8.85 8.50 8.50 8.90 8.12 8.85 8.92 8.61

Ali, Nia (USA) (1988) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships in Athletics (Doha, QAT) CAA Hurdle Development (2019)

date 6-Oct time 2.43 3.44 4.41 5.37 6.32 7.28 8.23 9.19 10.19 11.16 12.34 4 / 1
reaction time 0.155 interval 1.01 0.97 0.96 0.95 0.96 0.95 0.96 1.00 0.97 1.18 PB 2.94 2.86 2.93

wind 0.3 m/s velocity 5.35 8.42 8.76 8.85 8.95 8.85 8.95 8.85 8.50 8.76 8.52 8.10 8.67 8.92 8.70

Brown, Janeek (JAM) (1998) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 NCAA National Championships (Austin, TX) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 8-Jun time 2.45 3.44 4.42 5.41 6.38 7.34 8.30 9.28 10.26 11.26 12.40 6 / 1
reaction time 0.138 interval 0.99 0.98 0.99 0.97 0.96 0.96 0.98 0.98 1.00 1.14 AR PB 2.96 2.89 2.96

wind 0.6 m/s velocity 5.31 8.59 8.67 8.59 8.76 8.85 8.85 8.67 8.67 8.50 9.21 8.06 8.61 8.82 8.61

Williams, Danielle (JAM) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Heat 1 - 2019 Müller Anniversary Games (London, GBR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 20-Jul time 2.42 3.42 4.38 5.34 6.30 7.26 8.24 9.22 10.22 11.22 12.41 6 / 1
reaction time 0.132 interval 1.00 0.96 0.96 0.96 0.96 0.98 0.98 1.00 1.00 1.19 PB 2.92 2.90 2.98

wind -1.1 m/s velocity 5.37 8.50 8.85 8.85 8.85 8.85 8.67 8.67 8.50 8.50 8.82 8.06 8.73 8.79 8.56

Williams, Danielle (JAM) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 1 - 2019 IAAF World Championships in Athletics (Doha, QAT)

date 6-Oct time 2.44 3.44 4.42 5.38 6.34 7.30 8.26 9.24 10.22 11.20 12.41 6 / 1
reaction time 0.122 interval 1.00 0.98 0.96 0.96 0.96 0.96 0.98 0.98 0.98 1.21 2.94 2.88 2.94

wind 1.0 m/s velocity 5.33 8.50 8.67 8.85 8.85 8.85 8.85 8.67 8.67 8.67 8.31 8.06 8.67 8.85 8.67

Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Herculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 12-Jun time 2.54 3.54 4.52 5.48 6.44 7.38 8.32 9.30 10.28 11.26 12.43 4 / 1
reaction time 0.126 interval 1.00 0.98 0.96 0.96 0.94 0.94 0.98 0.98 0.98 1.17 2.94 2.84 2.94

wind 0.1 m/s velocity 5.12 8.50 8.67 8.85 8.85 9.04 9.04 8.67 8.67 8.67 8.97 8.05 8.67 8.98 8.67

Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 USATF National Championships (Des Moines, IA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 27-Jul time 2.53 3.50 4.47 5.44 6.38 7.34 8.30 9.27 10.24 11.24 12.44 3 / 1
reaction time interval 0.97 0.97 0.97 0.94 0.96 0.96 0.97 0.97 1.00 1.20 2.91 2.86 2.94

wind  -1.2 m/s velocity 5.14 8.76 8.76 8.76 9.04 8.85 8.85 8.76 8.76 8.50 8.75 8.04 8.76 8.92 8.67

Ali, Nia (USA) (1988) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
Semi-Final 1 - 2019 IAAF World Championships in Athletics (Doha, QAT)

date 6-Oct time 2.42 3.42 4.40 5.36 6.32 7.30 8.26 9.24 10.22 11.22 12.44 7 / 2
reaction time 0.150 interval 1.00 0.98 0.96 0.96 0.98 0.96 0.98 0.98 1.00 1.22 PB 2.94 2.90 2.96

wind 1.0 m/s velocity 5.37 8.50 8.67 8.85 8.85 8.67 8.85 8.67 8.67 8.50 8.24 8.04 8.67 8.79 8.61

Williams, Danielle (JAM) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Müller Grand Prix (Birmingham, GBR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 18-Aug time 2.44 3.44 4.42 5.40 6.37 7.33 8.30 9.28 10.27 11.28 12.46 5 / 1
reaction time 0.135 interval 1.00 0.98 0.98 0.97 0.96 0.97 0.98 0.99 1.01 1.18 2.96 2.90 2.98

wind  -0.2 m/s velocity 5.33 8.50 8.67 8.67 8.76 8.85 8.76 8.67 8.59 8.42 8.90 8.03 8.61 8.79 8.56

Williams, Danielle (JAM) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 AG Memorial van Damme (Brussels, BEL) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 6-Sep time 2.44 3.43 4.40 5.38 6.34 7.31 8.28 9.26 10.26 11.26 12.46 5 / 1
reaction time 0.119 interval 0.99 0.97 0.98 0.96 0.97 0.97 0.98 1.00 1.00 1.20 2.94 2.90 2.98

wind 0.0 m/s velocity 5.33 8.59 8.76 8.67 8.85 8.76 8.76 8.67 8.50 8.50 8.75 8.03 8.67 8.79 8.56

Harrison, Kendra (USA) (1992) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships in Athletics (Doha, QAT) CAA Hurdle Development (2019)

date 6-Oct time 2.41 3.46 4.44 5.39 6.38 7.32 8.29 9.26 10.25 11.25 12.46 6 / 2
reaction time 0.140 interval 1.05 0.98 0.95 0.99 0.94 0.97 0.97 0.99 1.00 1.21 2.98 2.90 2.96

wind 0.3 m/s velocity 5.39 8.10 8.67 8.95 8.59 9.04 8.76 8.76 8.59 8.50 8.31 8.03 8.56 8.79 8.61
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2019 IAAF World Championships in Athletics (Doha, QAT)

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

Ali, Nia (USA) (1988) time 2.43 3.44 4.41 5.37 6.32 7.28 8.23 9.19 10.19 11.16 12.34 4 / 1
reaction time 0.155 interval 1.01 0.97 0.96 0.95 0.96 0.95 0.96 1.00 0.97 1.18 PB 2.94 2.86 2.93

velocity 5.35 8.42 8.76 8.85 8.95 8.85 8.95 8.85 8.50 8.76 8.52 8.10 8.67 8.92 8.70

Harrison, Kendra (USA) (1992) time 2.41 3.46 4.44 5.39 6.38 7.32 8.29 9.26 10.25 11.25 12.46 6 / 2
reaction time 0.140 interval 1.05 0.98 0.95 0.99 0.94 0.97 0.97 0.99 1.00 1.21 2.98 2.90 2.96

velocity 5.39 8.10 8.67 8.95 8.59 9.04 8.76 8.76 8.59 8.50 8.31 8.03 8.56 8.79 8.61

Williams, Danielle (JAM) (1992) time 2.45 3.46 4.42 5.39 6.37 7.33 8.30 9.28 10.28 11.28 12.47 5 / 3
reaction time 0.127 interval 1.01 0.96 0.97 0.98 0.96 0.97 0.98 1.00 1.00 1.19 2.94 2.91 2.98

velocity 5.31 8.42 8.85 8.76 8.67 8.85 8.76 8.67 8.50 8.50 8.45 8.02 8.67 8.76 8.56

Amusan, Tobi (NGR) (1997) time 2.53 3.56 4.53 5.50 6.45 7.39 8.35 9.32 10.30 11.30 12.49 7 / 4
reaction time 0.218 interval 1.03 0.97 0.97 0.95 0.94 0.96 0.97 0.98 1.00 1.19 2.97 2.85 2.95

velocity 5.14 8.25 8.76 8.76 8.95 9.04 8.85 8.76 8.67 8.50 8.45 8.01 8.59 8.95 8.64

Vargas, Andrea Carolina (CRC) (1996)time 2.48 3.52 4.50 5.49 6.47 7.44 8.43 9.41 10.43 11.44 12.64 3 / 5
reaction time 0.157 interval 1.04 0.98 0.99 0.98 0.97 0.99 0.98 1.02 1.01 1.20 NR 3.01 2.94 3.01

velocity 5.24 8.17 8.67 8.59 8.67 8.76 8.59 8.67 8.33 8.42 8.37 7.91 8.47 8.67 8.47

Visser, Nadine (NED) (1995) time 2.48 3.51 4.49 5.46 6.43 7.38 8.37 9.36 10.36 11.43 12.66 2 / 6
reaction time 0.147 interval 1.03 0.98 0.97 0.97 0.95 0.99 0.99 1.00 1.07 1.23 2.98 2.91 3.06

velocity 5.24 8.25 8.67 8.76 8.76 8.95 8.59 8.59 8.50 7.94 8.17 7.90 8.56 8.76 8.33

Brown, Janeek (JAM) (1998) time 2.57 3.63 4.63 5.60 6.60 7.59 8.58 9.58 10.59 11.64 12.88 8 / 7
reaction time 0.147 interval 1.06 1.00 0.97 1.00 0.99 0.99 1.00 1.01 1.05 1.24 3.03 2.98 3.06

velocity 5.06 8.02 8.50 8.76 8.50 8.59 8.59 8.50 8.42 8.10 8.10 7.76 8.42 8.56 8.33

Tapper, Megan (JAM) (1994) time 2.67 4.08 dnf 9 / -
reaction time 0.209 interval 10 step 1.41

velocity 4.87 6.03

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.10.06
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2019 IAAF World Championships in Athletics (Doha, QAT)

100m Hurdles Date: Wind: 0.6 m/s Semi-Final 3
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Amusan, Tobi (NGR) (1997) time 2.49 3.52 4.49 5.45 6.41 7.38 8.33 9.32 10.30 11.33 12.48 5 / 1
reaction time 0.124 interval 1.03 0.97 0.96 0.96 0.97 0.95 0.99 0.98 1.03 1.15  =PB 2.96 2.88 3.00

velocity 5.22 8.25 8.76 8.85 8.85 8.76 8.95 8.59 8.67 8.25 8.74 8.01 8.61 8.85 8.50

Brown, Janeek (JAM) (1998) time 2.53 3.56 4.54 5.53 6.52 7.49 8.48 9.47 10.47 11.50 12.62 7 / 2
reaction time 0.134 interval 1.03 0.98 0.99 0.99 0.97 0.99 0.99 1.00 1.03 1.12 3.00 2.95 3.02

velocity 5.14 8.25 8.67 8.59 8.59 8.76 8.59 8.59 8.50 8.25 8.97 7.92 8.50 8.64 8.44

Vargas, Andrea Carolina (CRC) (1996)time 2.57 3.60 4.57 5.56 6.53 7.51 8.51 9.49 10.50 11.53 12.65 4 / 3
reaction time 0.150 interval 1.03 0.97 0.99 0.97 0.98 1.00 0.98 1.01 1.03 1.12 NR 2.99 2.95 3.02

velocity 5.06 8.25 8.76 8.59 8.76 8.67 8.50 8.67 8.42 8.25 8.97 7.91 8.53 8.64 8.44

Herman, Elvira (BLR) (1997) time 2.63 3.67 4.67 5.65 6.62 7.62 8.60 9.60 10.61 11.64 12.78 6 / 4
reaction time 0.144 interval 1.04 1.00 0.98 0.97 1.00 0.98 1.00 1.01 1.03 1.14 3.02 2.95 3.04

velocity 4.94 8.17 8.50 8.67 8.76 8.50 8.67 8.50 8.42 8.25 8.82 7.82 8.44 8.64 8.39

Zagré, Anne (BEL) (1990) time 2.61 3.64 4.63 5.61 6.59 7.56 8.54 9.56 10.58 11.62 13.23 9 /  5 
reaction time 0.135 interval 1.03 0.99 0.98 0.98 0.97 0.98 1.02 1.02 1.04 1.61 DQ 3.00 2.93 3.08

velocity 4.98 8.25 8.59 8.67 8.67 8.76 8.67 8.33 8.33 8.17 6.24 7.56 8.50 8.70 8.28

Hurske, Reetta (FIN) (1995) time 2.57 3.62 4.64 5.64 6.65 7.65 8.68 9.71 10.78 11.85 13.24 8 /  6  5
reaction time 0.128 interval 1.05 1.02 1.00 1.01 1.00 1.03 1.03 1.07 1.07 1.39 3.07 3.04 3.17

velocity 5.06 8.10 8.33 8.50 8.42 8.50 8.25 8.25 7.94 7.94 7.23 7.55 8.31 8.39 8.04

Schrott, Beate (AUT) (1988) time 2.71 3.77 4.78 5.81 6.81 7.83 8.85 9.89 10.94 12.02 13.25 3 /  7  6
reaction time 0.150 interval 1.06 1.01 1.03 1.00 1.02 1.02 1.04 1.05 1.08 1.23 3.10 3.04 3.17

velocity 4.80 8.02 8.42 8.25 8.50 8.33 8.33 8.17 8.10 7.87 8.17 7.55 8.23 8.39 8.04

Beahan, Brianna (AUS) (1991) time 2.68 3.71 4.74 5.76 6.78 7.80 8.86 9.92 10.98 12.06 13.38 2 /  8  7
reaction time 0.131 interval 1.03 1.03 1.02 1.02 1.02 1.06 1.06 1.06 1.08 1.32 3.08 3.10 3.20

velocity 4.85 8.25 8.25 8.33 8.33 8.33 8.02 8.02 8.02 7.87 7.61 7.47 8.28 8.23 7.97

Evaluated with: ObjectusVideo
Quality & Frame Rate: 100fps

Timing From: Gun Flash
Source: CAA Hurdle Development (2019), CAA Sport Science Video

2019.10.06
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2019 IAAF World Championships in Athletics (Doha, QAT) (TV Analysis)

100m Hurdles Date: Wind: 0.8 m/s Semi-Final 2
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 2.38 3.38 4.36 5.34 6.30 7.26 8.24 9.22 10.22 11.26 12.58 5 / 1
reaction time 0.155 interval 1.00 0.98 0.98 0.96 0.96 0.98 0.98 1.00 1.04 1.32 2.96 2.90 3.02

velocity 5.46 8.50 8.67 8.67 8.85 8.85 8.67 8.67 8.50 8.17 7.61 7.95 8.61 8.79 8.44

Tapper, Megan (JAM) (1994) time 2.38 3.38 4.36 5.32 6.28 7.26 8.24 9.24 10.26 11.28 12.61 4 / 2
reaction time 0.175 interval 1.00 0.98 0.96 0.96 0.98 0.98 1.00 1.02 1.02 1.33 PB 2.94 2.92 3.04

velocity 5.46 8.50 8.67 8.85 8.85 8.67 8.67 8.50 8.33 8.33 7.56 7.93 8.67 8.73 8.39

Thompson, Yanique (JAM) (1996) time 2.44 3.48 4.50 5.50 6.46 7.42 8.42 9.42 10.42 11.42 12.80 6 / 3
reaction time 0.150 interval 1.04 1.02 1.00 0.96 0.96 1.00 1.00 1.00 1.00 1.38 3.06 2.92 3.00

velocity 5.33 8.17 8.33 8.50 8.85 8.85 8.50 8.50 8.50 8.50 7.28 7.81 8.33 8.73 8.50

Kołeczek, Karolina (POL) (1993) time 2.44 3.48 4.48 5.46 6.46 7.50 8.50 9.50 10.52 11.56 12.86 8 / 4
reaction time 0.134 interval 1.04 1.00 0.98 1.00 1.04 1.00 1.00 1.02 1.04 1.30 3.02 3.04 3.06

velocity 5.33 8.17 8.50 8.67 8.50 8.17 8.50 8.50 8.33 8.17 7.73 7.78 8.44 8.39 8.33

Neziri, Nooralotta (FIN) (1992) time 2.44 3.46 4.46 5.46 6.44 7.42 8.42 9.44 10.46 11.50 12.89 2 / 5
reaction time 0.155 interval 1.02 1.00 1.00 0.98 0.98 1.00 1.02 1.02 1.04 1.39 3.02 2.96 3.08

velocity 5.33 8.33 8.50 8.50 8.67 8.67 8.50 8.33 8.33 8.17 7.23 7.76 8.44 8.61 8.28

Ofili, Cindy (GBR) (1994) time 2.46 3.50 4.50 5.50 6.50 7.48 8.48 9.50 10.54 11.58 12.95 9 / 6
reaction time 0.189 interval 1.04 1.00 1.00 1.00 0.98 1.00 1.02 1.04 1.04 1.37 3.04 2.98 3.10

velocity 5.28 8.17 8.50 8.50 8.50 8.67 8.50 8.33 8.17 8.17 7.34 7.72 8.39 8.56 8.23

Steenkamp, Rikenette (RSA) (1992) time 2.42 3.46 4.48 5.48 6.48 7.48 8.50 9.52 10.56 11.62 12.96 3 / 7
reaction time 0.145 interval 1.04 1.02 1.00 1.00 1.00 1.02 1.02 1.04 1.06 1.34 3.06 3.02 3.12

velocity 5.37 8.17 8.33 8.50 8.50 8.50 8.33 8.33 8.17 8.02 7.50 7.72 8.33 8.44 8.17

Bogliolo, Luminosa (ITA) (1995) time 2.46 3.50 4.52 5.52 6.50 7.52 8.54 9.60 10.64 11.70 13.06 7 / 8
reaction time 0.159 interval 1.04 1.02 1.00 0.98 1.02 1.02 1.06 1.04 1.06 1.36 3.06 3.02 3.16

velocity 5.28 8.17 8.33 8.50 8.67 8.33 8.33 8.02 8.17 8.02 7.39 7.66 8.33 8.44 8.07

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=_FaNl21VoJw&t=6s
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Biomechanical Analysis

2019 IAAF World Championships in Athletics (Doha, QAT) (TV Analysis)

100m Hurdles Date: Wind: 1.0 m/s Semi-Final 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.44 3.44 4.42 5.38 6.34 7.30 8.26 9.24 10.22 11.20 12.41 6 / 1
reaction time 0.122 interval 1.00 0.98 0.96 0.96 0.96 0.96 0.98 0.98 0.98 1.21 2.94 2.88 2.94

velocity 5.33 8.50 8.67 8.85 8.85 8.85 8.85 8.67 8.67 8.67 8.31 8.06 8.67 8.85 8.67

Ali, Nia (USA) (1988) time 2.42 3.42 4.40 5.36 6.32 7.30 8.26 9.24 10.22 11.22 12.44 7 / 2
reaction time 0.150 interval 1.00 0.98 0.96 0.96 0.98 0.96 0.98 0.98 1.00 1.22 PB 2.94 2.90 2.96

velocity 5.37 8.50 8.67 8.85 8.85 8.67 8.85 8.67 8.67 8.50 8.24 8.04 8.67 8.79 8.61

Visser, Nadine (NED) (1995) time 2.48 3.50 4.48 5.44 6.40 7.38 8.34 9.32 10.34 11.38 12.62 5 / 3
reaction time 0.148 interval 1.02 0.98 0.96 0.96 0.98 0.96 0.98 1.02 1.04 1.24 NR 2.96 2.90 3.04

velocity 5.24 8.33 8.67 8.85 8.85 8.67 8.85 8.67 8.33 8.17 8.10 7.92 8.61 8.79 8.39

Roleder, Cindy (GER) (1989) time 2.54 3.58 4.60 5.60 6.58 7.58 8.56 9.58 10.60 11.62 12.86 4 / 4
reaction time 0.144 interval 1.04 1.02 1.00 0.98 1.00 0.98 1.02 1.02 1.02 1.24 3.06 2.96 3.06

velocity 5.12 8.17 8.33 8.50 8.67 8.50 8.67 8.33 8.33 8.33 8.10 7.78 8.33 8.61 8.33

Kozák, Luca (HUN) (1996) time 2.52 3.56 4.58 5.56 6.56 7.54 8.54 9.56 10.58 11.62 12.87 8 / 5
reaction time 0.187 interval 1.04 1.02 0.98 1.00 0.98 1.00 1.02 1.02 1.04 1.25 3.04 2.98 3.08

velocity 5.16 8.17 8.33 8.67 8.50 8.67 8.50 8.33 8.33 8.17 8.04 7.77 8.39 8.56 8.28

Korte, Annimari (FIN) (1988) time 2.54 3.58 4.58 5.58 6.60 7.58 8.58 9.60 10.64 11.68 12.97 9 / 6
reaction time 0.176 interval 1.04 1.00 1.00 1.02 0.98 1.00 1.02 1.04 1.04 1.29 3.04 3.00 3.10

velocity 5.12 8.17 8.50 8.50 8.33 8.67 8.50 8.33 8.17 8.17 7.79 7.71 8.39 8.50 8.23

Jenneke, Michelle (AUS) (1993) time 2.50 3.54 4.56 5.56 6.56 7.58 8.60 9.62 10.68 11.74 13.09 2 / 7
reaction time 0.159 interval 1.04 1.02 1.00 1.00 1.02 1.02 1.02 1.06 1.06 1.35 3.06 3.04 3.14

velocity 5.20 8.17 8.33 8.50 8.50 8.33 8.33 8.33 8.02 8.02 7.44 7.64 8.33 8.39 8.12

Romero, Genesis (VEN) (1995) time 2.64 3.68 4.72 5.74 6.76 7.76 8.76 9.78 10.82 11.88 13.18 3 / 8
reaction time 0.193 interval 1.04 1.04 1.02 1.02 1.00 1.00 1.02 1.04 1.06 1.30 3.10 3.02 3.12

velocity 4.92 8.17 8.17 8.33 8.33 8.50 8.50 8.33 8.17 8.02 7.73 7.59 8.23 8.44 8.17

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=_FaNl21VoJw&t=6s
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2019 The Match - Europe v USA (Minsk, BLR) (TV Analysis)

100m Hurdles Date: 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

Nelvis, Sharika (USA) (1990) time 2.53 3.50 4.50 5.46 6.43 7.43 8.43 9.46 10.46 11.53 12.80 7 / 1
reaction time 0.172 interval 0.97 1.00 0.96 0.97 1.00 1.00 1.03 1.00 1.07 1.27 2.93 2.97 3.10

� velocity 5.14 8.76 8.50 8.85 8.76 8.50 8.50 8.25 8.50 7.94 8.27 7.81 8.70 8.59 8.23

Kołeczek, Karolina (POL) (1993) time 2.56 3.60 4.60 5.60 6.60 7.60 8.60 9.60 10.63 11.63 12.86 2 / 2
reaction time 0.166 interval 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.03 1.00 1.23 3.04 3.00 3.03

velocity 5.08 8.17 8.50 8.50 8.50 8.50 8.50 8.50 8.25 8.50 8.54 7.78 8.39 8.50 8.42

Herman, Elvira (BLR) (1997) time 2.56 3.63 4.63 5.63 6.60 7.60 8.60 9.63 10.63 11.65 12.92 4 / 3
reaction time 0.145 interval 1.07 1.00 1.00 0.97 1.00 1.00 1.03 1.00 1.02 1.27 3.07 2.97 3.05

velocity 5.08 7.94 8.50 8.50 8.76 8.50 8.50 8.25 8.50 8.33 8.27 7.74 8.31 8.59 8.36

Claye, Queen (USA) (1988) time 2.53 3.56 4.60 5.60 6.60 7.60 8.60 9.60 10.63 11.73 12.95 5 / 4
reaction time 0.155 interval 1.03 1.04 1.00 1.00 1.00 1.00 1.00 1.03 1.10 1.22 3.07 3.00 3.13

velocity 5.14 8.25 8.17 8.50 8.50 8.50 8.50 8.50 8.25 7.73 8.61 7.72 8.31 8.50 8.15

Korte, Annimari (FIN) (1988) time 2.56 3.63 4.66 5.66 6.66 7.66 8.66 9.68 10.70 11.75 12.98 6 / 5
reaction time 0.140 interval 1.07 1.03 1.00 1.00 1.00 1.00 1.02 1.02 1.05 1.23 3.10 3.00 3.09

velocity 5.08 7.94 8.25 8.50 8.50 8.50 8.50 8.33 8.33 8.10 8.54 7.70 8.23 8.50 8.25
�

Bogliolo, Luminosa (ITA) (1995) time 2.56 3.60 4.60 5.60 6.63 7.63 8.63 9.66 10.70 11.80 13.05 8 / 6
reaction time 0.187 interval 1.04 1.00 1.00 1.03 1.00 1.00 1.03 1.04 1.10 1.25 3.04 3.03 3.17

velocity 5.08 8.17 8.50 8.50 8.25 8.50 8.50 8.25 8.17 7.73 8.40 7.66 8.39 8.42 8.04
�

McReynolds, Tiffani (USA) (1991) time 2.53 3.56 4.60 5.63 6.63 7.66 8.73 9.77 10.83 11.87 13.13 3 / 7
reaction time 0.167 interval 1.03 1.04 1.03 1.00 1.03 1.07 1.04 1.06 1.04 1.26  3.10 3.10 3.14

velocity 5.14 8.25 8.17 8.25 8.50 8.25 7.94 8.17 8.02 8.17 8.33 7.62 8.23 8.23 8.12

Barber, Kalia (USA) (1993) time 2.58 3.66 4.80 5.86 6.93 8.00 9.06 10.15 11.20 12.30 13.64 9 / 8
reaction time 0.192 interval 1.08 1.14 1.06 1.07 1.07 1.06 1.09 1.05 1.10 1.34  3.28 3.20 3.24

velocity 5.04 7.87 7.46 8.02 7.94 7.94 8.02 7.80 8.10 7.73 7.84 7.33 7.77 7.97 7.87

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 716 @ 30fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=cITR4iPClf4
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Biomechanical Analysis

2019 AG Memorial van Damme (Brussels, BEL) (TV Analysis)

100m Hurdles Date: Wind: 0.0 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.44 3.43 4.40 5.38 6.34 7.31 8.28 9.26 10.26 11.26 12.46 5 / 1
reaction time 0.119 interval 0.99 0.97 0.98 0.96 0.97 0.97 0.98 1.00 1.00 1.20 2.94 2.90 2.98

velocity 5.33 8.59 8.76 8.67 8.85 8.76 8.76 8.67 8.50 8.50 8.75 8.03 8.67 8.79 8.56

Harrison, Kendra (USA) (1992) time 2.50 3.52 4.53 5.50 6.49 7.47 8.45 9.45 10.47 11.52 12.73 4 / 2
reaction time 0.141 interval 1.02 1.01 0.97 0.99 0.98 0.98 1.00 1.02 1.05 1.21 3.00 2.95 3.07

velocity 5.20 8.33 8.42 8.76 8.59 8.67 8.67 8.50 8.33 8.10 8.68 7.86 8.50 8.64 8.31

Ali, Nia (USA) (1988) time 2.50 3.52 4.54 5.53 6.52 7.49 8.49 9.50 10.51 11.52 12.74 6 / 3
reaction time 0.144 interval 1.02 1.02 0.99 0.99 0.97 1.00 1.01 1.01 1.01 1.22 3.03 2.96 3.03

velocity 5.20 8.33 8.33 8.59 8.59 8.76 8.50 8.42 8.42 8.42 8.61 7.85 8.42 8.61 8.42

Nelvis, Sharika (USA) (1990) time 2.50 3.50 4.50 5.50 6.48 7.48 8.48 9.50 10.52 11.52 12.83 8 / 4
reaction time 0.139 interval 1.00 1.00 1.00 0.98 1.00 1.00 1.02 1.02 1.00 1.31 3.00 2.98 3.04

velocity 5.20 8.50 8.50 8.50 8.67 8.50 8.50 8.33 8.33 8.50 8.02 7.79 8.50 8.56 8.39
�

Clemons, Christina (USA) (1990) time 2.50 3.50 4.52 5.50 6.50 7.50 8.50 9.50 10.54 11.61 12.84 2 / 5
reaction time 0.136 interval 1.00 1.02 0.98 1.00 1.00 1.00 1.00 1.04 1.07 1.23 3.00 3.00 3.11

velocity 5.20 8.50 8.33 8.67 8.50 8.50 8.50 8.50 8.17 7.94 8.54 7.79 8.50 8.50 8.20

Roleder, Cindy (GER) (1989) time 2.63 3.67 4.70 5.70 6.70 7.70 8.74 9.77 10.81 11.87 13.12 1 / 6
reaction time 0.125 interval 1.04 1.03 1.00 1.00 1.00 1.04 1.03 1.04 1.06 1.25 3.07 3.04 3.13

velocity 4.94 8.17 8.25 8.50 8.50 8.50 8.17 8.25 8.17 8.02 8.40 7.62 8.31 8.39 8.15
�

Herman, Elvira (BLR) (1997) time 2.63 3.70 4.72 5.72 6.74 7.74 8.77 9.79 10.82 11.87 13.12 7 / 7
reaction time 0.119 interval 1.07 1.02 1.00 1.02 1.00 1.03 1.02 1.03 1.05 1.25 3.09 3.05 3.10

velocity 4.94 7.94 8.33 8.50 8.33 8.50 8.25 8.33 8.25 8.10 8.40 7.62 8.25 8.36 8.23

Zagne, Anne (BEL) (1990) time 2.60 3.63 4.67 5.70 6.70 7.70 dnf 9 / --
reaction time 0.139 interval 1.03 1.04 1.03 1.00 1.00 DQ 3.10

velocity 5.00 8.25 8.17 8.25 8.50 8.50 8.23

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=r5JNiJqRTXE
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Biomechanical Analysis

2019 Müller Grand Prix (Birmingham, GBR) (TV Analysis)

100m Hurdles Date: Wind:  -0.2 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.44 3.44 4.42 5.40 6.37 7.33 8.30 9.28 10.27 11.28 12.46 5 / 1
reaction time 0.135 interval 1.00 0.98 0.98 0.97 0.96 0.97 0.98 0.99 1.01 1.18 2.96 2.90 2.98

velocity 5.33 8.50 8.67 8.67 8.76 8.85 8.76 8.67 8.59 8.42 8.90 8.03 8.61 8.79 8.56

Harrison, Kendra (USA) (1992) time 2.50 3.53 4.53 5.50 6.47 7.44 8.41 9.41 10.41 11.44 12.66 2 / 2
reaction time 0.172 interval 1.03 1.00 0.97 0.97 0.97 0.97 1.00 1.00 1.03 1.22 3.00 2.91 3.03

velocity 5.20 8.25 8.50 8.76 8.76 8.76 8.76 8.50 8.50 8.25 8.61 7.90 8.50 8.76 8.42

Amusan, Tobi (NGR) (1997) time 2.53 3.57 4.57 5.54 6.50 7.47 8.44 9.45 10.45 11.47 12.71 4 / 3
reaction time 0.167 interval 1.04 1.00 0.97 0.96 0.97 0.97 1.01 1.00 1.02 1.24 3.01 2.90 3.03

velocity 5.14 8.17 8.50 8.76 8.85 8.76 8.76 8.42 8.50 8.33 8.47 7.87 8.47 8.79 8.42

Ali, Nia (USA) (1988) time 2.49 3.52 4.53 5.52 6.54 7.50 8.50 9.50 10.51 11.52 12.73 7 / 4
reaction time 0.161 interval 1.03 1.01 0.99 1.02 0.96 1.00 1.00 1.01 1.01 1.21 3.03 2.98 3.02

velocity 5.22 8.25 8.42 8.59 8.33 8.85 8.50 8.50 8.42 8.42 8.68 7.86 8.42 8.56 8.44

Brown, Janeek (JAM) (1998) time 2.49 3.52 4.53 5.52 6.54 7.52 8.52 9.54 10.54 11.57 12.79 8 / 5
reaction time 0.138 interval 1.03 1.01 0.99 1.02 0.98 1.00 1.02 1.00 1.03 1.22 3.03 3.00 3.05

velocity 5.22 8.25 8.42 8.59 8.33 8.67 8.50 8.33 8.50 8.25 8.61 7.82 8.42 8.50 8.36

McNeal, Brianna (USA) (1991) time 2.50 3.53 4.53 5.53 6.51 7.49 8.55 9.56 10.61 11.66 12.90 9 / 6
reaction time 0.164 interval 1.03 1.00 1.00 0.98 0.98 1.06 1.01 1.05 1.05 1.24 3.03 3.02 3.11

velocity 5.20 8.25 8.50 8.50 8.67 8.67 8.02 8.42 8.10 8.10 8.47 7.75 8.42 8.44 8.20
�

Chadwick, Payton (USA) (1995) time 2.56 3.67 4.70 5.70 6.70 7.70 8.70 9.70 10.71 11.74 12.92 6 / 7
reaction time 0.150 interval 1.11 1.03 1.00 1.00 1.00 1.00 1.00 1.01 1.03 1.18 3.14 3.00 3.04

velocity 5.08 7.66 8.25 8.50 8.50 8.50 8.50 8.50 8.42 8.25 8.90 7.74 8.12 8.50 8.39

McReynolds, Tiffani (USA) (1991) time 2.54 3.63 4.68 5.72 6.74 7.77 8.80 9.86 10.91 11.96 13.16 3 / 8
reaction time 0.163 interval 1.09 1.05 1.04 1.02 1.03 1.03 1.06 1.05 1.05 1.20 3.18 3.08 3.16

velocity 5.12 7.80 8.10 8.17 8.33 8.25 8.25 8.02 8.10 8.10 8.75 7.60 8.02 8.28 8.07

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

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

2019 Pan American Games (Lima, PER) (TV Analysis)

100m Hurdles Date: 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

Vargas, Andrea Carolina (CRC) (1996)time 2.51 3.54 4.54 5.54 6.52 7.52 8.50 9.52 10.52 11.56 12.82 4 / 1
reaction time 0.149 interval 1.03 1.00 1.00 0.98 1.00 0.98 1.02 1.00 1.04 1.26 3.03 2.96 3.06

velocity 5.18 8.25 8.50 8.50 8.67 8.50 8.67 8.33 8.50 8.17 8.33 7.80 8.42 8.61 8.33

Brissett, Chanel (USA) (1999) time 2.51 3.58 4.62 5.64 6.64 7.64 8.64 9.64 10.67 11.71 12.99 2 / 2
reaction time 0.173 interval 1.07 1.04 1.02 1.00 1.00 1.00 1.00 1.03 1.04 1.28 3.13 3.00 3.07

velocity 5.18 7.94 8.17 8.33 8.50 8.50 8.50 8.50 8.25 8.17 8.20 7.70 8.15 8.50 8.31

Tapper, Megan (JAM) (1994) time 2.53 3.57 4.60 5.58 6.58 7.58 8.60 9.62 10.67 11.74 13.01 9 / 3
reaction time 0.199 interval 1.04 1.03 0.98 1.00 1.00 1.02 1.02 1.05 1.07 1.27 3.05 3.02 3.14

velocity 5.14 8.17 8.25 8.67 8.50 8.50 8.33 8.33 8.10 7.94 8.27 7.69 8.36 8.44 8.12

Thompson, Yanique (JAM) (1996) time 2.51 3.59 4.63 5.63 6.65 7.67 8.67 9.67 10.72 11.77 13.11 6 / 4
reaction time 0.178 interval 1.08 1.04 1.00 1.02 1.02 1.00 1.00 1.05 1.05 1.34 3.12 3.04 3.10

velocity 5.18 7.87 8.17 8.50 8.33 8.33 8.50 8.50 8.10 8.10 7.84 7.63 8.17 8.39 8.23

Seymour, Pedrya (BAH) (1995) time 2.50 3.58 4.62 5.64 6.65 7.66 8.67 9.71 10.72 11.81 13.12 7 / 5
reaction time 0.164 interval 1.08 1.04 1.02 1.01 1.01 1.01 1.04 1.01 1.09 1.31 3.14 3.03 3.14

velocity 5.20 7.87 8.17 8.33 8.42 8.42 8.42 8.17 8.42 7.80 8.02 7.62 8.12 8.42 8.12

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=2fSVcCK5x2E
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2019 USATF National Championships (Des Moines, IA) (TV Analysis)

100m Hurdles Date: Wind:  -1.2 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 2.53 3.50 4.47 5.44 6.38 7.34 8.30 9.27 10.24 11.24 12.44 3 / 1
reaction time interval 0.97 0.97 0.97 0.94 0.96 0.96 0.97 0.97 1.00 1.20 2.91 2.86 2.94

velocity 5.14 8.76 8.76 8.76 9.04 8.85 8.85 8.76 8.76 8.50 8.75 8.04 8.76 8.92 8.67

Ali, Nia (USA) (1988) time 2.47 3.50 4.47 5.44 6.40 7.37 8.34 9.34 10.34 11.35 12.55 5 / 2
reaction time interval 1.03 0.97 0.97 0.96 0.97 0.97 1.00 1.00 1.01 1.20 2.97 2.90 3.01

velocity 5.26 8.25 8.76 8.76 8.85 8.76 8.76 8.50 8.50 8.42 8.75 7.97 8.59 8.79 8.47

McNeal, Brianna (USA) (1991) time 2.47 3.50 4.47 5.46 6.40 7.40 8.38 9.37 10.37 11.40 12.61 4 / 3
reaction time interval 1.03 0.97 0.99 0.94 1.00 0.98 0.99 1.00 1.03 1.21 2.99 2.92 3.02

velocity 5.26 8.25 8.76 8.59 9.04 8.50 8.67 8.59 8.50 8.25 8.68 7.93 8.53 8.73 8.44

Nelvis, Sharika (USA) (1990) time 2.47 3.50 4.47 5.47 6.44 7.40 8.37 9.37 10.37 11.41 12.66 1 / 4
reaction time interval 1.03 0.97 1.00 0.97 0.96 0.97 1.00 1.00 1.04 1.25 3.00 2.90 3.04

velocity 5.26 8.25 8.76 8.50 8.76 8.85 8.76 8.50 8.50 8.17 8.40 7.90 8.50 8.79 8.39

Claye, Queen (USA) (1988) time 2.51 3.54 4.50 5.50 6.47 7.44 8.40 9.40 10.41 11.44 12.68 2 / 5
reaction time interval 1.03 0.96 1.00 0.97 0.97 0.96 1.00 1.01 1.03 1.24 2.99 2.90 3.04

velocity 5.18 8.25 8.85 8.50 8.76 8.76 8.85 8.50 8.42 8.25 8.47 7.89 8.53 8.79 8.39

Marshall, Tonea (USA) (1998) time 2.50 3.50 4.47 5.50 6.47 7.47 8.47 9.47 10.47 11.54 12.81 8 / 6
reaction time interval 1.00 0.97 1.03 0.97 1.00 1.00 1.00 1.00 1.07 1.27 3.00 2.97 3.07

velocity 5.20 8.50 8.76 8.25 8.76 8.50 8.50 8.50 8.50 7.94 8.27 7.81 8.50 8.59 8.31

Castlin, Kristi (USA) (1988) time 2.60 3.63 4.64 5.64 6.61 7.61 8.58 9.58 10.61 11.62 12.86 7 / 7
reaction time interval 1.03 1.01 1.00 0.97 1.00 0.97 1.00 1.03 1.01 1.24 3.04 2.94 3.04

velocity 5.00 8.25 8.42 8.50 8.76 8.50 8.76 8.50 8.25 8.42 8.47 7.78 8.39 8.67 8.39

Clemons, Christina (USA) (1990) time 2.50 3.50 4.47 5.47 6.44 7.40 8.38 9.44 10.51 11.61 13.01 6 / 8
reaction time interval 1.00 0.97 1.00 0.97 0.96 0.98 1.06 1.07 1.10 1.40 2.97 2.91 3.23

velocity 5.20 8.50 8.76 8.50 8.76 8.85 8.67 8.02 7.94 7.73 7.50 7.69 8.59 8.76 7.89

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=PzOvyp1zyZU
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Biomechanical Analysis

2019 Müller Anniversary Games (London, GBR) (TV Analysis)

100m Hurdles Date: Wind: 0.8 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.44 3.42 4.38 5.32 6.28 7.22 8.18 9.14 10.14 11.14 12.32 7 / 1
reaction time 0.119 interval 0.98 0.96 0.94 0.96 0.94 0.96 0.96 1.00 1.00 1.18 AR PB 2.88 2.86 2.96

velocity 5.33 8.67 8.85 9.04 8.85 9.04 8.85 8.85 8.50 8.50 8.90 8.12 8.85 8.92 8.61

Ali, Nia (USA) (1988) time 2.48 3.50 4.50 5.48 6.44 7.42 8.38 9.36 10.36 11.38 12.57 4 / 2
reaction time 0.147 interval 1.02 1.00 0.98 0.96 0.98 0.96 0.98 1.00 1.02 1.19 3.00 2.90 3.00

velocity 5.24 8.33 8.50 8.67 8.85 8.67 8.85 8.67 8.50 8.33 8.82 7.96 8.50 8.79 8.50

Claye, Queen (USA) (1988) time 2.48 3.50 4.48 5.46 6.44 7.42 8.40 9.40 10.42 11.44 12.64 6 / 3
reaction time 0.131 interval 1.02 0.98 0.98 0.98 0.98 0.98 1.00 1.02 1.02 1.20 2.98 2.94 3.04

velocity 5.24 8.33 8.67 8.67 8.67 8.67 8.67 8.50 8.33 8.33 8.75 7.91 8.56 8.67 8.39

Tapper, Megan (JAM) (1994) time 2.48 3.48 4.44 5.42 6.40 7.40 8.40 9.42 10.42 11.48 12.66 5 / 4
reaction time 0.142 interval 1.00 0.96 0.98 0.98 1.00 1.00 1.02 1.00 1.06 1.18 2.94 2.98 3.08

velocity 5.24 8.50 8.85 8.67 8.67 8.50 8.50 8.33 8.50 8.02 8.90 7.90 8.67 8.56 8.28

Amusan, Tobi (NGR) (1997) time 2.48 3.52 4.52 5.52 6.48 7.44 8.44 9.44 10.48 11.52 12.73 9 / 5
reaction time 0.153 interval 1.04 1.00 1.00 0.96 0.96 1.00 1.00 1.04 1.04 1.21 3.04 2.92 3.08

velocity 5.24 8.17 8.50 8.50 8.85 8.85 8.50 8.50 8.17 8.17 8.68 7.86 8.39 8.73 8.28
�

Seymour, Pedrya (BAH) (1995) time 2.54 3.58 4.62 5.60 6.60 7.62 8.64 9.64 10.68 11.74 12.96 3 / 6
reaction time 0.172 interval 1.04 1.04 0.98 1.00 1.02 1.02 1.00 1.04 1.06 1.22 3.06 3.04 3.10

velocity 5.12 8.17 8.17 8.67 8.50 8.33 8.33 8.50 8.17 8.02 8.61 7.72 8.33 8.39 8.23

Herman, Elvira (BLR) (1997) time 2.60 3.66 4.68 5.68 6.66 7.66 8.68 9.72 10.76 11.80 13.02 1 / 7
reaction time 0.129 interval 1.06 1.02 1.00 0.98 1.00 1.02 1.04 1.04 1.04 1.22 3.08 3.00 3.12

velocity 5.00 8.02 8.33 8.50 8.67 8.50 8.33 8.17 8.17 8.17 8.61 7.68 8.28 8.50 8.17

Britton, Evonne (USA) (1991) time 2.48 3.52 4.56 5.58 6.56 7.56 8.58 9.62 10.72 11.82 13.15 8 / 8
reaction time 0.133 interval 1.04 1.04 1.02 0.98 1.00 1.02 1.04 1.10 1.10 1.33 3.10 3.00 3.24

velocity 5.24 8.17 8.17 8.33 8.67 8.50 8.33 8.17 7.73 7.73 7.89 7.60 8.23 8.50 7.87

McReynolds, Tiffani (USA) (1991) time 2.48 3.52 4.50 5.48 6.48 7.48 dnf 2 / --
reaction time 0.153 interval 1.04 0.98 0.98 1.00 1.00 DQ 3.00

velocity 5.24 8.17 8.67 8.67 8.50 8.50 8.50

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=m1m0ZcU6pQE
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2019 Müller Anniversary Games (London, GBR) (TV Analysis)

100m Hurdles Date: Wind: -1.1 m/s Heat 1
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.42 3.42 4.38 5.34 6.30 7.26 8.24 9.22 10.22 11.22 12.41 6 / 1
reaction time 0.132 interval 1.00 0.96 0.96 0.96 0.96 0.98 0.98 1.00 1.00 1.19 PB 2.92 2.90 2.98

velocity 5.37 8.50 8.85 8.85 8.85 8.85 8.67 8.67 8.50 8.50 8.82 8.06 8.73 8.79 8.56

Claye, Queen (USA) (1988) time 2.52 3.52 4.52 5.50 6.50 7.50 8.50 9.52 10.52 11.56 12.80 4 / 2
reaction time 0.149 interval 1.00 1.00 0.98 1.00 1.00 1.00 1.02 1.00 1.04 1.24 2.98 3.00 3.06

velocity 5.16 8.50 8.50 8.67 8.50 8.50 8.50 8.33 8.50 8.17 8.47 7.81 8.56 8.50 8.33

Britton, Evonne (USA) (1991) time 2.48 3.50 4.50 5.50 6.50 7.50 8.50 9.56 10.60 11.70 12.95 7 / 3
reaction time 0.146 interval 1.02 1.00 1.00 1.00 1.00 1.00 1.06 1.04 1.10 1.25 3.02 3.00 3.20

velocity 5.24 8.33 8.50 8.50 8.50 8.50 8.50 8.02 8.17 7.73 8.40 7.72 8.44 8.50 7.97

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

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

2019 Herculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis)

100m Hurdles Date: 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

Harrison, Kendra (USA) (1992) time 2.54 3.54 4.52 5.48 6.44 7.38 8.32 9.30 10.28 11.26 12.43 4 / 1
reaction time 0.126 interval 1.00 0.98 0.96 0.96 0.94 0.94 0.98 0.98 0.98 1.17 2.94 2.84 2.94

velocity 5.12 8.50 8.67 8.85 8.85 9.04 9.04 8.67 8.67 8.67 8.97 8.05 8.67 8.98 8.67

Williams, Danielle (JAM) (1992) time 2.46 3.48 4.44 5.40 6.36 7.32 8.32 9.32 10.32 11.34 12.52 3 / 2
reaction time 0.150 interval 1.02 0.96 0.96 0.96 0.96 1.00 1.00 1.00 1.02 1.18 2.94 2.92 3.02

velocity 5.28 8.33 8.85 8.85 8.85 8.85 8.50 8.50 8.50 8.33 8.90 7.99 8.67 8.73 8.44

Clemons, Christina (USA) (1996) time 2.46 3.50 4.48 5.46 6.44 7.42 8.40 9.38 10.38 11.42 12.62 6 / 3
reaction time 0.148 interval 1.04 0.98 0.98 0.98 0.98 0.98 0.98 1.00 1.04 1.20 3.00 2.94 3.02

velocity 5.28 8.17 8.67 8.67 8.67 8.67 8.67 8.67 8.50 8.17 8.75 7.92 8.50 8.67 8.44

Brown, Janeek (JAM) (1998) time 2.48 3.52 4.52 5.52 6.52 7.50 8.50 9.50 10.52 11.58 12.71 5 / 4
reaction time 0.184 interval 1.04 1.00 1.00 1.00 0.98 1.00 1.00 1.02 1.06 1.13 3.04 2.98 3.08

velocity 5.24 8.17 8.50 8.50 8.50 8.67 8.50 8.50 8.33 8.02 9.29 7.87 8.39 8.56 8.28
�

Ali, Nia (USA) (1988) time 2.52 3.56 4.56 5.56 6.56 7.56 8.56 9.56 10.60 11.62 12.80 2 / 5
reaction time 0.137 interval 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.02 1.18 3.04 3.00 3.06

velocity 5.16 8.17 8.50 8.50 8.50 8.50 8.50 8.50 8.17 8.33 8.90 7.81 8.39 8.50 8.33

Kołeczek, Karolina (POL) (1993) time 2.56 3.64 4.64 5.66 6.66 7.68 8.68 9.70 10.74 11.78 12.93 8 / 6
reaction time 0.130 interval 1.08 1.00 1.02 1.00 1.02 1.00 1.02 1.04 1.04 1.15 3.10 3.02 3.10

velocity 5.08 7.87 8.50 8.33 8.50 8.33 8.50 8.33 8.17 8.17 9.13 7.73 8.23 8.44 8.23

Nelvis, Sharika (USA) (1990) time 2.48 3.52 4.52 5.52 6.50 7.50 8.50 9.54 10.62 11.72 12.98 7 / 7
reaction time 0.123 interval 1.04 1.00 1.00 0.98 1.00 1.00 1.04 1.08 1.10 1.26 3.04 2.98 3.22

velocity 5.24 8.17 8.50 8.50 8.67 8.50 8.50 8.17 7.87 7.73 8.33 7.70 8.39 8.56 7.92

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=Z-HMAYa34Hs

2019.07.12
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2019 Bislett Games (Oslo, NOR) (TV Analysis)

100m Hurdles Date: Wind: 1.1 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Clemons, Christina (USA) (1990) time 2.56 3.56 4.56 5.54 6.50 7.48 8.46 9.46 10.50 11.52 12.69 3 / 1
reaction time 0.126 interval 1.00 1.00 0.98 0.96 0.98 0.98 1.00 1.04 1.02 1.17 2.98 2.92 3.06

velocity 5.08 8.50 8.50 8.67 8.85 8.67 8.67 8.50 8.17 8.33 8.97 7.88 8.56 8.73 8.33

Nelvis, Sharika (USA) (1990) time 2.52 3.54 4.52 5.52 6.50 7.48 8.46 9.46 10.48 11.54 12.74 5 / 2
reaction time 0.130 interval 1.02 0.98 1.00 0.98 0.98 0.98 1.00 1.02 1.06 1.20 3.00 2.94 3.08

velocity 5.16 8.33 8.67 8.50 8.67 8.67 8.67 8.50 8.33 8.02 8.75 7.85 8.50 8.67 8.28

Herman, Elvira (BLR) (1997) time 2.64 3.68 4.68 5.68 6.68 7.66 8.64 9.64 10.66 11.68 12.84 6 / 3
reaction time 0.145 interval 1.04 1.00 1.00 1.00 0.98 0.98 1.00 1.02 1.02 1.16 3.04 2.96 3.04

velocity 4.92 8.17 8.50 8.50 8.50 8.67 8.67 8.50 8.33 8.33 9.05 7.79 8.39 8.61 8.39

Roleder, Cindy (GER) (1989) time 2.68 3.70 4.72 5.72 6.70 7.70 8.68 9.70 10.72 11.78 12.93 7 / 4
reaction time 0.144 interval 1.02 1.02 1.00 0.98 1.00 0.98 1.02 1.02 1.06 1.15 3.04 2.96 3.10

velocity 4.85 8.33 8.33 8.50 8.67 8.50 8.67 8.33 8.33 8.02 9.13 7.73 8.39 8.61 8.23

Visser, Nadine (NED) (1995) time 2.60 3.64 4.64 5.66 6.66 7.66 8.66 9.68 10.72 11.80 13.00 2 / 5
reaction time 0.159 interval 1.04 1.00 1.02 1.00 1.00 1.00 1.02 1.04 1.08 1.20 3.06 3.00 3.14

velocity 5.00 8.17 8.50 8.33 8.50 8.50 8.50 8.33 8.17 7.87 8.75 7.69 8.33 8.50 8.12
�

Pedersen, Isabelle (NOR) (1992) time 2.56 3.58 4.56 5.56 6.60 7.60 8.64 9.68 10.74 11.84 13.08 1 / 6
reaction time 0.157 interval 1.02 0.98 1.00 1.04 1.00 1.04 1.04 1.06 1.10 1.24 3.00 3.08 3.20

velocity 5.08 8.33 8.67 8.50 8.17 8.50 8.17 8.17 8.02 7.73 8.47 7.65 8.50 8.28 7.97

Neziri, Nooralotta (FIN) (1992) time 2.62 3.68 4.72 5.76 6.76 7.80 8.84 9.88 10.92 11.98 13.18 8 / 7
reaction time 0.152 interval 1.06 1.04 1.04 1.00 1.04 1.04 1.04 1.04 1.06 1.20 3.14 3.08 3.14

velocity 4.96 8.02 8.17 8.17 8.50 8.17 8.17 8.17 8.17 8.02 8.75 7.59 8.12 8.28 8.12

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=0t9WBNUtwr8

2019.06.13
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2019 NCAA National Championships (Austin, TX) (TV Analysis)

100m Hurdles Date: Wind: 0.6 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Brown, Janeek (JAM) (1998) time 2.45 3.44 4.42 5.41 6.38 7.34 8.30 9.28 10.26 11.26 12.40 6 / 1
reaction time 0.138 interval 0.99 0.98 0.99 0.97 0.96 0.96 0.98 0.98 1.00 1.14 AR PB 2.96 2.89 2.96

velocity 5.31 8.59 8.67 8.59 8.76 8.85 8.85 8.67 8.67 8.50 9.21 8.06 8.61 8.82 8.61

Brissett, Chanel (USA) (1999) time 2.50 3.53 4.51 5.47 6.43 7.37 8.34 9.31 10.27 11.30 12.52 4 / 2
reaction time 0.144 interval 1.03 0.98 0.96 0.96 0.94 0.97 0.97 0.96 1.03 1.22 PB 2.97 2.87 2.96

velocity 5.20 8.25 8.67 8.85 8.85 9.04 8.76 8.76 8.85 8.25 8.61 7.99 8.59 8.89 8.61

Marshall, Tonea (USA) (1998) time 2.46 3.54 4.53 5.51 6.49 7.47 8.45 9.43 10.45 11.47 12.66 5 / 3
reaction time 0.125 interval 1.08 0.99 0.98 0.98 0.98 0.98 0.98 1.02 1.02 1.19 PB 3.05 2.94 3.02

velocity 5.28 7.87 8.59 8.67 8.67 8.67 8.67 8.67 8.33 8.33 8.82 7.90 8.36 8.67 8.44

Williams, Jeanie (JAM) (1997) time 2.46 3.50 4.50 5.50 6.46 7.43 8.40 9.43 10.43 11.43 12.74 3 / 4
reaction time 0.164 interval 1.04 1.00 1.00 0.96 0.97 0.97 1.03 1.00 1.00 1.31 3.04 2.90 3.03

velocity 5.28 8.17 8.50 8.50 8.85 8.76 8.76 8.25 8.50 8.50 8.02 7.85 8.39 8.79 8.42

Cockrell, Anna (USA) (1997) time 2.56 3.60 4.60 5.56 6.53 7.50 8.50 9.50 10.50 11.53 12.80 8 / 5
reaction time 0.182 interval 1.04 1.00 0.96 0.97 0.97 1.00 1.00 1.00 1.03 1.27 3.00 2.94 3.03

velocity 5.08 8.17 8.50 8.85 8.76 8.76 8.50 8.50 8.50 8.25 8.27 7.81 8.50 8.67 8.42

Jones, Cortney (USA) (1999) time 2.56 3.60 4.60 5.56 6.56 7.53 8.56 9.53 10.56 11.60 12.81 7 / 6
reaction time 0.183 interval 1.04 1.00 0.96 1.00 0.97 1.03 0.97 1.03 1.04 1.21 3.00 3.00 3.04

velocity 5.08 8.17 8.50 8.85 8.50 8.76 8.25 8.76 8.25 8.17 8.68 7.81 8.50 8.50 8.39
�

McMinn, Tiara (USA) (1999) time 2.53 3.56 4.56 5.56 6.56 7.60 8.60 9.63 10.66 11.73 12.97 9 / 7
reaction time 0.175 interval 1.03 1.00 1.00 1.00 1.04 1.00 1.03 1.03 1.07 1.24 3.03 3.04 3.13

velocity 5.14 8.25 8.50 8.50 8.50 8.17 8.50 8.25 8.25 7.94 8.47 7.71 8.42 8.39 8.15

Chadwick, Payton (USA) (1995) time 2.50 3.54 4.56 5.56 6.56 7.56 8.56 9.66 10.73 11.80 13.05 2 / 8
reaction time 0.194 interval 1.04 1.02 1.00 1.00 1.00 1.00 1.10 1.07 1.07 1.25 3.06 3.00 3.24

velocity 5.20 8.17 8.33 8.50 8.50 8.50 8.50 7.73 7.94 7.94 8.40 7.66 8.33 8.50 7.87

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=KodDoAf3_Rg

2019.06.08
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2019 Bauhaus Athletics (Stockholm, SWE) (TV Analysis)

100m Hurdles Date: Wind: 1.3 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Harrison, Kendra (USA) (1992) time 2.52 3.54 4.52 5.48 6.46 7.44 8.42 9.40 10.38 11.38 12.52 5 / 1
reaction time 0.137 interval 1.02 0.98 0.96 0.98 0.98 0.98 0.98 0.98 1.00 1.14 2.96 2.94 2.96

velocity 5.16 8.33 8.67 8.85 8.67 8.67 8.67 8.67 8.67 8.50 9.21 7.99 8.61 8.67 8.61

Nelvis, Sharika (USA) (1990) time 2.52 3.48 4.48 5.46 6.44 7.42 8.40 9.40 10.42 11.46 12.69 4 / 2
reaction time 0.104 interval 0.96 1.00 0.98 0.98 0.98 0.98 1.00 1.02 1.04 1.23 2.94 2.94 3.06

velocity 5.16 8.85 8.50 8.67 8.67 8.67 8.67 8.50 8.33 8.17 8.54 7.88 8.67 8.67 8.33

Amusan, Tobi (NGR) (1997) time 2.52 3.58 4.58 5.60 6.60 7.60 8.60 9.60 10.60 11.64 12.85 6 / 3
reaction time 0.129 interval 1.06 1.00 1.02 1.00 1.00 1.00 1.00 1.00 1.04 1.21 3.08 3.00 3.04

velocity 5.16 8.02 8.50 8.33 8.50 8.50 8.50 8.50 8.50 8.17 8.68 7.78 8.28 8.50 8.39

Roleder, Cindy (GER) (1989) time 2.64 3.68 4.68 5.68 6.68 7.68 8.70 9.70 10.72 11.76 12.94 2 / 4
reaction time 0.137 interval 1.04 1.00 1.00 1.00 1.00 1.02 1.00 1.02 1.04 1.18 3.04 3.02 3.06

velocity 4.92 8.17 8.50 8.50 8.50 8.50 8.33 8.50 8.33 8.17 8.90 7.73 8.39 8.44 8.33

Herman, Elvira (BLR) (1997) time 2.64 3.68 4.68 5.68 6.68 7.68 8.68 9.70 10.72 11.76 12.94 3 / 5
reaction time 0.132 interval 1.04 1.00 1.00 1.00 1.00 1.00 1.02 1.02 1.04 1.18 3.04 3.00 3.08

velocity 4.92 8.17 8.50 8.50 8.50 8.50 8.50 8.33 8.33 8.17 8.90 7.73 8.39 8.50 8.28
�

Seymour, Pedrya (BAH) (1995) time 2.56 3.64 4.68 5.72 6.74 7.74 8.74 9.74 10.74 11.78 12.97 8 / 6
reaction time 0.150 interval 1.08 1.04 1.04 1.02 1.00 1.00 1.00 1.00 1.04 1.19  3.16 3.02 3.04

velocity 5.08 7.87 8.17 8.17 8.33 8.50 8.50 8.50 8.50 8.17 8.82 7.71 8.07 8.44 8.39

Boons, Eefje (NED) (1994) time 2.68 3.72 4.74 5.76 6.78 7.78 8.84 9.90 10.98 12.06 13.32 1 / 7
reaction time 0.148 interval 1.04 1.02 1.02 1.02 1.00 1.06 1.06 1.08 1.08 1.26  3.08 3.08 3.22

velocity 4.85 8.17 8.33 8.33 8.33 8.50 8.02 8.02 7.87 7.87 8.33 7.51 8.28 8.28 7.92

Visser, Nadine (NED) (1995) time 2.60 3.68 4.68 5.72 6.74 7.76 8.80 9.84 10.92 12.08 13.39 7 / 8
reaction time 0.162 interval 1.08 1.00 1.04 1.02 1.02 1.04 1.04 1.08 1.16 1.31 3.12 3.08 3.28

velocity 5.00 7.87 8.50 8.17 8.33 8.33 8.17 8.17 7.87 7.33 8.02 7.47 8.17 8.28 7.77

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=d04-7p1LM2E
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2019 Doha Diamond League (Doha, QAT) (TV Analysis)

100m Hurdles Date: Wind: 0.9 m/s FINAL
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 100m Lane/Place H1-H4 H4-H7 H7-H10

Williams, Danielle (JAM) (1992) time 2.46 3.50 4.50 5.48 6.44 7.44 8.40 9.40 10.42 11.46 12.66 4 / 1
reaction time 0.141 interval 1.04 1.00 0.98 0.96 1.00 0.96 1.00 1.02 1.04 1.20 3.02 2.92 3.06

velocity 5.28 8.17 8.50 8.67 8.85 8.50 8.85 8.50 8.33 8.17 8.75 7.90 8.44 8.73 8.33

Amusan, Tobi (NGR) (1997) time 2.48 3.50 4.50 5.48 6.46 7.44 8.42 9.42 10.46 11.50 12.73 2 / 2
reaction time 0.147 interval 1.02 1.00 0.98 0.98 0.98 0.98 1.00 1.04 1.04 1.23 3.00 2.94 3.08

velocity 5.24 8.33 8.50 8.67 8.67 8.67 8.67 8.50 8.17 8.17 8.54 7.86 8.50 8.67 8.28

Nelvis, Sharika (USA) (1990) time 2.48 3.48 4.48 5.46 6.46 7.46 8.44 9.46 10.48 11.54 12.78 6 / 3
reaction time 0.139 interval 1.00 1.00 0.98 1.00 1.00 0.98 1.02 1.02 1.06 1.24 2.98 2.98 3.10

velocity 5.24 8.50 8.50 8.67 8.50 8.50 8.67 8.33 8.33 8.02 8.47 7.82 8.56 8.56 8.23

Clemons, Christina (USA) (1990) time 2.52 3.56 4.54 5.52 6.50 7.48 8.48 9.48 10.50 11.56 12.83 7 / 4
reaction time 0.142 interval 1.04 0.98 0.98 0.98 0.98 1.00 1.00 1.02 1.06 1.27 3.00 2.96 3.08

velocity 5.16 8.17 8.67 8.67 8.67 8.67 8.50 8.50 8.33 8.02 8.27 7.79 8.50 8.61 8.28

Camacho-Quinn, Jasmine (PUR) (1996)time 2.56 3.58 4.60 5.60 6.58 7.56 8.56 9.56 10.58 11.62 12.85 8 / 5
reaction time 0.182 interval 1.02 1.02 1.00 0.98 0.98 1.00 1.00 1.02 1.04 1.23 3.04 2.96 3.06

velocity 5.08 8.33 8.33 8.50 8.67 8.67 8.50 8.50 8.33 8.17 8.54 7.78 8.39 8.61 8.33
�

Herman, Elvira (BLR) (1997) time 2.58 3.62 4.64 5.64 6.58 7.58 8.58 9.60 10.62 11.66 12.88 3 / 6
reaction time 0.136 interval 1.04 1.02 1.00 0.94 1.00 1.00 1.02 1.02 1.04 1.22 3.06 2.94 3.08

velocity 5.04 8.17 8.33 8.50 9.04 8.50 8.50 8.33 8.33 8.17 8.61 7.76 8.33 8.67 8.28
�

McNeal, Brianna (USA) (1991) time 2.52 3.52 4.52 5.50 6.48 7.46 8.48 9.50 10.56 11.68 12.94 5 / 7
reaction time 0.163 interval 1.00 1.00 0.98 0.98 0.98 1.02 1.02 1.06 1.12 1.26  2.98 2.98 3.20

velocity 5.16 8.50 8.50 8.67 8.67 8.67 8.33 8.33 8.02 7.59 8.33 7.73 8.56 8.56 7.97

Hughes, Amber (USA) (1994) time 2.56 3.60 4.64 5.68 6.68 7.68 8.70 9.70 10.74 11.78 12.97 9 / 8
reaction time 0.141 interval 1.04 1.04 1.04 1.00 1.00 1.02 1.00 1.04 1.04 1.19  3.12 3.02 3.08

velocity 5.08 8.17 8.17 8.17 8.50 8.50 8.33 8.50 8.17 8.17 8.82 7.71 8.17 8.44 8.28

Pedersen, Isabelle (NOR) (1992) time 2.60 3.64 4.64 5.64 6.64 7.66 8.70 9.76 10.86 11.96 13.26 1 / 9
reaction time 0.187 interval 1.04 1.00 1.00 1.00 1.02 1.04 1.06 1.10 1.10 1.30 3.04 3.06 3.26

velocity 5.00 8.17 8.50 8.50 8.50 8.33 8.17 8.02 7.73 7.73 8.08 7.54 8.39 8.33 7.82

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=jkagmSjj14s

2019.05.03
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Biomechanical Analysis

2019 NCAA Indoor Championships (Birmingham, AL) (TV Analysis)
60m Hurdles Date: 2019.03.09 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Brissett, Chanel (USA) (1999) time 2.53 3.53 4.53 5.51 6.49 7.90 3 / 1

reaction time 0.190 interval 1.00 1.00 0.98 0.98 1.41  =PB
velocity 5.14 8.50 8.50 8.67 8.67 9.22 7.59

White, Kayla (USA) (1996) time 2.50 3.52 4.50 5.52 6.53 7.92 5 / 2
reaction time 0.146 interval 1.02 0.98 1.02 1.01 1.39 PB

� 5.20 8.33 8.67 8.33 8.42 9.35 7.58

Chadwick, Payton (USA) (1995) time 2.53 3.60 4.60 5.58 6.58 7.97 4 / 3
reaction time 0.165 interval 1.07 1.00 0.98 1.00 1.39

velocity 5.14 7.94 8.50 8.67 8.50 9.35 7.53

Taylor, Naomi (USA) (1998) time 2.53 3.55 4.58 5.58 6.56 8.01 8 / 4
reaction time 0.170 interval 1.02 1.03 1.00 0.98 1.45

velocity 5.14 8.33 8.25 8.50 8.67 8.97 7.49

Brown, Janeek (JAM) (1998) time 2.50 3.53 4.58 5.60 6.60 8.04 7 / 5
reaction time interval 1.03 1.05 1.02 1.00 1.44

0.149 velocity 5.20 8.25 8.10 8.33 8.50 9.03 7.46

Hall, Dior (USA) (1996) time 2.48 3.54 4.56 5.58 6.62 8.11 2 / 6
reaction time 0.155 interval 1.06 1.02 1.02 1.04 1.49

velocity 5.24 8.02 8.33 8.33 8.17 8.72 7.40

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=r3otzRNzwS0
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2019 ISTAF Indoor (Berlin, GER) (TV Analysis)
60m Hurdles Date: 2019.02.01 FINAL

H1 H2 H3 H4 H5 Run-In 60m Lane / Place
Dutkiewicz, Pamela (GER) (1991) time 2.54 3.56 4.56 5.54 6.52 7.89 4 / 1

reaction time 0.121 interval 1.02 1.00 0.98 0.98 1.37
velocity 5.12 8.33 8.50 8.67 8.67 9.49 7.60

Roleder, Cindy (GER) (1989) time 2.58 3.58 4.58 5.56 6.54 7.91 3 / 2
reaction time 0.126 interval 1.00 1.00 0.98 0.98 1.37

velocity 5.04 8.50 8.50 8.67 8.67 9.49 7.59

Herman, Elvira (BLR) (1997) time 2.60 3.62 4.62 5.60 6.58 7.97 5 / 3
reaction time 0.142 interval 1.02 1.00 0.98 0.98 1.39  =PB

velocity 5.00 8.33 8.50 8.67 8.67 9.35 7.53

Kozák, Luca (HUN) (1996) time 2.60 3.62 4.66 5.68 6.68 8.07 2 / 4
reaction time 0.153 interval 1.02 1.04 1.02 1.00 1.39  =PB

velocity 5.00 8.33 8.17 8.33 8.50 9.35 7.43

Grauvogel, Louisa (GER) (1996) time 2.62 3.66 4.70 5.72 6.74 8.12 1 / 5
reaction time 0.138 interval 1.04 1.04 1.02 1.02 1.38 PB

velocity 4.96 8.17 8.17 8.33 8.33 9.42 7.39

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=LxoyTtcvjV0
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Biomechanical Analysis

2019 Top 10 Times - Men's 400m Hurdles

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Weltklasse (Zürich, SUI) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 29-Aug time 5.66 9.16 12.76 16.40 20.22 24.18 28.32 32.56 37.08 41.62 46.92 7 / 1
reaction time 0.140 interval 3.50 3.60 3.64 3.82 3.96 4.14 4.24 4.52 4.54 5.30 AR  PB 10.74 11.92 13.30

velocity 7.95 10.00 9.72 9.62 9.16 8.84 8.45 8.25 7.74 7.71 7.55 8.53 9.78 8.81 7.89
H1 lead leg L strides 20 13 13 13 13 13 13 13 15 15 18.2 159.2

Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Weltklasse (Zürich, SUI) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 29-Aug time 5.74 9.34 12.98 16.74 20.62 24.54 28.61 32.80 37.18 41.84 46.98 5 / 2
reaction time 0.173 interval 3.60 3.64 3.76 3.88 3.92 4.07 4.19 4.38 4.66 5.14 PB 11.00 11.87 13.23

velocity 7.84 9.72 9.62 9.31 9.02 8.93 8.60 8.35 7.99 7.51 7.78 8.51 9.55 8.85 7.94
H1 lead leg R strides 20 13 13 13 13 13 13 13 13 14 17 155

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Müller Anniversary Games (London, GBR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 20-Jul time 5.72 9.24 12.84 16.56 20.40 24.44 28.56 32.88 37.28 41.92 47.12 7 / 1
reaction time 0.160 interval 3.52 3.60 3.72 3.84 4.04 4.12 4.32 4.40 4.64 5.20 AR  PB 10.84 12.00 13.36

velocity 7.87 9.94 9.72 9.41 9.11 8.66 8.50 8.10 7.95 7.54 7.69 8.49 9.69 8.75 7.86
H1 lead leg L strides 20 13 13 13 13 13 13 13 13 14 18 156

Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Prefontaine Classic (Stanford, CA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 30-Jun time 5.83 9.53 13.33 17.30 21.33 25.33 29.43 33.63 37.85 42.10 47.16 5 / 1
reaction time 0.216 interval 3.70 3.80 3.97 4.03 4.00 4.10 4.20 4.22 4.25 5.06 11.47 12.13 12.67

velocity 7.72 9.46 9.21 8.82 8.68 8.75 8.54 8.33 8.29 8.24 7.91 8.48 9.15 8.66 8.29
H1 lead leg R strides 20 13 13 13 13 13 13 13 13 13 16.2 153.2

Benjamin, Rai (USA) (1997) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 USATF National Championships (Des Moines, IA)

date 27-Jul time 47.23  / 1
reaction time interval No Information Available

velocity
H1 lead leg strides

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Meeting de Paris (Paris, FRA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 24-Aug time 5.64 9.24 12.86 16.59 20.42 24.48 28.66 32.92 37.35 41.96 47.26 7 / 1
reaction time 0.157 interval 3.60 3.62 3.73 3.83 4.06 4.18 4.26 4.43 4.61 5.30 10.95 12.07 13.30

velocity 7.98 9.72 9.67 9.38 9.14 8.62 8.37 8.22 7.90 7.59 7.55 8.46 9.59 8.70 7.89
H1 lead leg L strides 20 13 13 13 13 13 13 13 13 13 18 155

Samba, Abderrahmane (QAT) (1995) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Shanghai Diamond League (Shanghai, CHN) CAA Hurdle Development (2019)

date 18-May time 5.80 9.60 13.36 17.20 21.13 25.26 29.40 33.58 37.83 42.13 47.27 4 / 1
reaction time 0.201 interval 3.80 3.76 3.84 3.93 4.13 4.14 4.18 4.25 4.30 5.14 11.40 12.20 12.73

velocity 7.76 9.21 9.31 9.11 8.91 8.47 8.45 8.37 8.24 8.14 7.78 8.46 9.21 8.61 8.25
H1 lead leg R strides 21 13 13 13 13 13 13 13 13 13 17 155

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Bislett Games (Oslo, NOR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 13-Jun time 5.58 9.14 12.84 16.64 20.61 24.64 28.88 33.12 37.52 42.03 47.33 7 / 1
reaction time 0.148 interval 3.56 3.70 3.80 3.97 4.03 4.24 4.24 4.40 4.51 5.30 AR  PB 11.06 12.24 13.15

velocity 8.06 9.83 9.46 9.21 8.82 8.68 8.25 8.25 7.95 7.76 7.55 8.45 9.49 8.58 7.98
H1 lead leg L strides 20 13 13 13 13 13 13 13 13 15 18 157

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships (Doha, QAT) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 30-Sep time 5.75 9.29 12.93 16.68 20.56 24.56 28.68 32.91 37.40 42.01 47.42 4 / 1
reaction time 0.164 interval 3.54 3.64 3.75 3.88 4.00 4.12 4.23 4.49 4.61 5.41 10.93 12.00 13.33

velocity 7.83 9.89 9.62 9.33 9.02 8.75 8.50 8.27 7.80 7.59 7.39 8.44 9.61 8.75 7.88
H1 lead leg L strides 20 13 13 13 13 13 13 13 13 15 18.2 157.2

Warholm, Karsten (NOR) (1996) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Norwegian National Championships (Hamar, NOR) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 2-Aug time 5.76 9.40 13.16 17.02 21.00 25.08 29.28 33.56 37.96 42.36 47.43 7 / 1
reaction time interval 3.64 3.76 3.86 3.98 4.08 4.20 4.28 4.40 4.40 5.07 11.26 12.26 13.08

velocity 7.81 9.62 9.31 9.07 8.79 8.58 8.33 8.18 7.95 7.95 7.89 8.43 9.33 8.56 8.03
H1 lead leg L strides 20 13 13 13 13 13 13 13 13 13 17.2 154.2
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2019 IAAF World Championships (Doha, QAT)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.75 9.29 12.93 16.68 20.56 24.56 28.68 32.91 37.40 42.01 47.42 4 / 1

reaction time 0.164 interval 3.54 3.64 3.75 3.88 4.00 4.12 4.23 4.49 4.61 5.41 10.93 12.00 13.33
velocity 7.83 9.89 9.62 9.33 9.02 8.75 8.50 8.27 7.80 7.59 7.39 8.44 9.61 8.75 7.88

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 15 18.2 157.2

Benjamin, Rai (USA) (1997) time 5.78 9.35 13.03 16.83 20.80 24.84 29.01 33.24 37.57 42.15 47.66 7 / 2
reaction time 0.205 interval 3.57 3.68 3.80 3.97 4.04 4.17 4.23 4.33 4.58 5.51 11.05 12.18 13.14

velocity 7.79 9.80 9.51 9.21 8.82 8.66 8.39 8.27 8.08 7.64 7.26 8.39 9.50 8.62 7.99
H1 lead leg R strides 20 13 13 13 13 13 13 13 13 13 17 154

Samba, Abderrahmane (QAT) (1995) time 5.97 9.65 13.40 17.27 21.22 25.29 29.52 33.85 38.30 42.80 48.03 9 / 3
reaction time 0.198 interval 3.68 3.75 3.87 3.95 4.07 4.23 4.33 4.45 4.50 5.23 11.30 12.25 13.28

velocity 7.54 9.51 9.33 9.04 8.86 8.60 8.27 8.08 7.87 7.78 7.65 8.33 9.29 8.57 7.91
H1 lead leg R strides 20 13 13 13 13 13 13 13 14 14 17.5 156.5

McMaster, Kyron (IVB) (1997) time 5.75 9.33 13.02 16.78 20.64 24.67 28.85 33.25 37.72 42.49 48.10 2 / 4
reaction time 0.171 interval 3.58 3.69 3.76 3.86 4.03 4.18 4.40 4.47 4.77 5.61 11.03 12.07 13.64

velocity 7.83 9.78 9.49 9.31 9.07 8.68 8.37 7.95 7.83 7.34 7.13 8.32 9.52 8.70 7.70
H1 lead leg L strides 21 13 13 13 13 13 14 14 14 14 18.2 160.2

Holmes, TJ (USA) (1995) time 6.00 9.63 13.36 17.08 20.96 25.06 29.34 33.76 38.48 43.10 48.20 3 / 5
reaction time 0.193 interval 3.63 3.73 3.72 3.88 4.10 4.28 4.42 4.72 4.62 5.10 PB 11.08 12.26 13.76

velocity 7.50 9.64 9.38 9.41 9.02 8.54 8.18 7.92 7.42 7.58 7.84 8.30 9.48 8.56 7.63
H1 lead leg L strides 20 13 13 13 13 13 13 14 14 14 17 157

Copello, Yasmani (TUR) (1987) time 5.87 9.50 13.17 16.94 20.82 24.84 29.08 33.50 37.98 42.75 48.25 6 / 6
reaction time 0.177 interval 3.63 3.67 3.77 3.88 4.02 4.24 4.42 4.48 4.77 5.50 11.07 12.14 13.67

velocity 7.67 9.64 9.54 9.28 9.02 8.71 8.25 7.92 7.81 7.34 7.27 8.29 9.49 8.65 7.68
H1 lead leg R strides 20 13 13 13 13 13 13 14 14 15 18 159

dos Santos, Alison Brendon (BRA) (2000)time 6.07 9.89 13.77 17.60 21.54 25.55 29.73 33.96 38.39 42.99 48.28 5 / 7
reaction time 0.208 interval 3.82 3.88 3.83 3.94 4.01 4.18 4.23 4.43 4.60 5.29 AJR  PB 11.53 12.13 13.26

velocity 7.41 9.16 9.02 9.14 8.88 8.73 8.37 8.27 7.90 7.61 7.56 8.29 9.11 8.66 7.92
H1 lead leg L strides 20 13 13 12 12 13 13 13 14 14 16 153

Lahoulou, Abdelmalik (ALG) (1992) time 6.02 9.60 13.23 16.96 20.84 24.97 29.36 33.94 38.72 43.67 49.46 8 / 8
reaction time 0.187 interval 3.58 3.63 3.73 3.88 4.13 4.39 4.58 4.78 4.95 5.79 10.94 12.40 14.31

velocity 7.48 9.78 9.64 9.38 9.02 8.47 7.97 7.64 7.32 7.07 6.91 8.09 9.60 8.47 7.34
H1 lead leg L � 22 13 13 13 13 14 14 15 15 15 18 165

Source:

https://www.jaaf.or.jp/pdf/about/publish/2019/2019_4-4.pdf 

2019.09.30

Kakehata, G. (2019). Race analysis of men's 400m hurdles at the 2019 IAAF World Championships Doha: Considerations of Japanese athletes challenges toward the 
Tokyo Olympic Games. Bulletin of Studies in Athletics of JAAF, 15, p 120, 122. (in Japanese)
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2019 IAAF World Championships (Doha, QAT)
Men's 400m Hurdles Date Semi-Final 3

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Benjamin, Rai (USA) (1997) time 5.82 9.47 13.24 17.17 21.24 25.38 29.56 33.88 38.32 42.93 48.52 6 / 1

reaction time 0.215 interval 3.65 3.77 3.93 4.07 4.14 4.18 4.32 4.44 4.61 5.59 11.35 12.39 13.37
velocity 7.73 9.59 9.28 8.91 8.60 8.45 8.37 8.10 7.88 7.59 7.16 8.24 9.25 8.47 7.85

H1 lead leg strides 13 13 13 13 13 13 13 13 13 117

Samba, Abderrahmane (QAT) (1995) time 6.00 9.78 13.51 17.41 21.40 25.57 29.84 34.31 38.76 43.33 48.72 5 / 2
reaction time 0.220 interval 3.78 3.73 3.90 3.99 4.17 4.27 4.47 4.45 4.57 5.39 11.41 12.43 13.49

velocity 7.50 9.26 9.38 8.97 8.77 8.39 8.20 7.83 7.87 7.66 7.42 8.21 9.20 8.45 7.78
H1 lead leg strides 13 13 13 13 13 13 14 14 14 120

Abe, Takatoshi (JPN) (1991) time 5.90 9.63 13.42 17.28 21.31 25.44 29.82 34.30 38.88 43.53 48.97 4 / 3
reaction time 0.161 interval 3.73 3.79 3.86 4.03 4.13 4.38 4.48 4.58 4.65 5.44 11.38 12.54 13.71

velocity 7.63 9.38 9.23 9.07 8.68 8.47 7.99 7.81 7.64 7.53 7.35 8.17 9.23 8.37 7.66
H1 lead leg strides 13 13 13 13 13 14 14 15 15 123

Barr, Thomas (IRL) (1992) time 5.87 9.62 13.44 17.31 21.34 25.47 29.85 34.28 38.83 43.51 49.02 7 / 4
reaction time 0.131 interval 3.75 3.82 3.87 4.03 4.13 4.38 4.43 4.55 4.68 5.51 11.44 12.54 13.66

velocity 7.67 9.33 9.16 9.04 8.68 8.47 7.99 7.90 7.69 7.48 7.26 8.16 9.18 8.37 7.69
H1 lead leg strides 13 13 13 13 13 14 14 14 14 121

Jabir, Madari Pillyalil (IND) (1996) time 5.95 9.82 13.69 17.64 21.74 25.92 30.19 34.61 39.24 44.12 49.71 9 / 5
reaction time 0.199 interval 3.87 3.87 3.95 4.10 4.18 4.27 4.42 4.63 4.88 5.59 11.69 12.55 13.93

velocity 7.56 9.04 9.04 8.86 8.54 8.37 8.20 7.92 7.56 7.17 7.16 8.05 8.98 8.37 7.54
H1 lead leg strides 15 15 15 15 15 15 15 16 16 137

Vega, Fernando (MEX) (1998) time 5.93 9.78 13.64 17.62 21.62 25.80 30.20 34.68 39.35 44.25 49.96 2 / 6
reaction time 0.220 interval 3.85 3.86 3.98 4.00 4.18 4.40 4.48 4.67 4.90 5.71 11.69 12.58 14.05

velocity 7.59 9.09 9.07 8.79 8.75 8.37 7.95 7.81 7.49 7.14 7.01 8.01 8.98 8.35 7.47
H1 lead leg strides 15 15 15 15 15 15 15 15 15 135

Müller, Vít (CZE) (1996) time 6.08 9.83 13.56 17.39 21.44 25.60 30.04 34.66 39.36 44.23 49.97 3 / 7
reaction time 0.178 interval 3.75 3.73 3.83 4.05 4.16 4.44 4.62 4.70 4.87 5.74 11.31 12.65 14.19

velocity 7.40 9.33 9.38 9.14 8.64 8.41 7.88 7.58 7.45 7.19 6.97 8.00 9.28 8.30 7.40
H1 lead leg strides 13 13 13 13 13 14 14 15 15 123

Source:

https://www.jaaf.or.jp/pdf/about/publish/2019/2019_4-4.pdf 

2019.09.28

Kakehata, G. (2019). Race analysis of men's 400m hurdles at the 2019 IAAF World Championships Doha: Considerations of Japanese athletes challenges toward the 
Tokyo Olympic Games. Bulletin of Studies in Athletics of JAAF, 15, p 120, 122. (in Japanese)
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2019 IAAF World Championships (Doha, QAT)
Men's 400m Hurdles Date Semi-Final 2

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.73 9.33 13.00 16.74 20.60 24.68 28.91 33.24 37.88 42.61 48.28 4 / 1

reaction time 0.154 interval 3.60 3.67 3.74 3.86 4.08 4.23 4.33 4.64 4.73 5.67 11.01 12.17 13.70
velocity 7.85 9.72 9.54 9.36 9.07 8.58 8.27 8.08 7.54 7.40 7.05 8.29 9.54 8.63 7.66

H1 lead leg strides 13 13 13 13 13 13 13 15 15 121

Lahoulou, Abdelmalik (ALG) (1992) time 6.05 9.67 13.30 17.03 20.93 25.05 29.38 33.90 38.48 43.11 48.39 6 / 2
reaction time 0.159 interval 3.62 3.63 3.73 3.90 4.12 4.33 4.52 4.58 4.63 5.28 NR PB 10.98 12.35 13.73

velocity 7.44 9.67 9.64 9.38 8.97 8.50 8.08 7.74 7.64 7.56 7.58 8.27 9.56 8.50 7.65
H1 lead leg strides 13 13 13 13 13 13 14 14 14 120

Holmes, TJ (USA) (1995) time 5.90 9.49 13.18 16.95 20.97 25.16 29.45 34.05 38.59 43.38 48.67 7 / 3
reaction time 0.258 interval 3.59 3.69 3.77 4.02 4.19 4.29 4.60 4.54 4.79 5.29 11.05 12.50 13.93

velocity 7.63 9.75 9.49 9.28 8.71 8.35 8.16 7.61 7.71 7.31 7.56 8.22 9.50 8.40 7.54
H1 lead leg strides 13 13 13 13 13 13 14 14 14 120

Vaillant, Ludvy (FRA) (1995) time 6.00 9.59 13.30 17.08 21.03 25.17 29.52 33.98 38.66 43.45 49.10 5 / 4
reaction time 0.209 interval 3.59 3.71 3.78 3.95 4.14 4.35 4.46 4.68 4.79 5.65 11.08 12.44 13.93

velocity 7.50 9.75 9.43 9.26 8.86 8.45 8.05 7.85 7.48 7.31 7.08 8.15 9.48 8.44 7.54
H1 lead leg strides 13 13 13 13 13 14 14 14 14 121

McAlister, Chris (GBR) (1995) time 6.13 9.96 13.84 17.76 21.82 26.01 30.33 34.80 39.32 43.94 49.18 9 / 5
reaction time 0.165 interval 3.83 3.88 3.92 4.06 4.19 4.32 4.47 4.52 4.62 5.24 PB 11.63 12.57 13.61

velocity 7.34 9.14 9.02 8.93 8.62 8.35 8.10 7.83 7.74 7.58 7.63 8.13 9.03 8.35 7.71
H1 lead leg strides 14 14 14 14 14 15 15 15 15 130

Campbell, Luke (GER) (1994) time 5.82 9.47 13.17 17.00 21.02 25.25 29.66 34.27 39.00 44.01 50.00 3 / 6
reaction time 0.146 interval 3.65 3.70 3.83 4.02 4.23 4.41 4.61 4.73 5.01 5.99 11.18 12.66 14.35

velocity 7.73 9.59 9.46 9.14 8.71 8.27 7.94 7.59 7.40 6.99 6.68 8.00 9.39 8.29 7.32
H1 lead leg strides 13 13 13 13 14 14 15 15 15 125

Dobek, Patryk (POL) (1994) time 6.08 9.84 13.67 17.59 21.74 26.00 30.33 34.81 39.44 44.39 50.18 8 / 7
reaction time 0.174 interval 3.76 3.83 3.92 4.15 4.26 4.33 4.48 4.63 4.95 5.79 11.51 12.74 14.06

velocity 7.40 9.31 9.14 8.93 8.43 8.22 8.08 7.81 7.56 7.07 6.91 7.97 9.12 8.24 7.47
H1 lead leg strides 13 13 13 13 13 13 14 14 17 123

Toyoda, Masaki (JPN) (1998) time 6.00 9.80 13.60 17.57 21.70 26.03 30.44 35.05 39.84 44.69 50.30 2 / 8
reaction time 0.207 interval 3.80 3.80 3.97 4.13 4.33 4.41 4.61 4.79 4.85 5.61 11.57 12.87 14.25

velocity 7.50 9.21 9.21 8.82 8.47 8.08 7.94 7.59 7.31 7.22 7.13 7.95 9.08 8.16 7.37
H1 lead leg strides 14 14 14 14 14 14 15 15 15 129

Source:

https://www.jaaf.or.jp/pdf/about/publish/2019/2019_4-4.pdf 

2019.09.28

Kakehata, G. (2019). Race analysis of men's 400m hurdles at the 2019 IAAF World Championships Doha: Considerations of Japanese athletes challenges toward the 
Tokyo Olympic Games. Bulletin of Studies in Athletics of JAAF, 15, p 120, 122. (in Japanese)
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2019 IAAF World Championships (Doha, QAT)
Men's 400m Hurdles Date Semi-Final 1

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
dos Santos, Alison Brendon (BRA) (2000)time 6.12 9.84 13.68 17.51 21.49 25.56 29.76 34.13 38.65 43.25 48.35 5 / 1

reaction time 0.211 interval 3.72 3.84 3.83 3.98 4.07 4.20 4.37 4.52 4.60 5.10 AJR PB 11.39 12.25 13.49
velocity 7.35 9.41 9.11 9.14 8.79 8.60 8.33 8.01 7.74 7.61 7.84 8.27 9.22 8.57 7.78

H1 lead leg strides 13 13 13 12 12 13 13 14 14 117

Copello, Yasmani (TUR) (1987) time 5.97 9.66 13.46 17.32 21.29 25.41 29.61 34.03 38.41 43.08 48.39 3 / 2
reaction time 0.232 interval 3.69 3.80 3.86 3.97 4.12 4.20 4.42 4.38 4.67 5.31 11.35 12.29 13.47

velocity 7.54 9.49 9.21 9.07 8.82 8.50 8.33 7.92 7.99 7.49 7.53 8.27 9.25 8.54 7.80
H1 lead leg strides 13 13 13 13 13 14 14 15 15 123

McMaster, Kyron (IVB) (1997) time 5.88 9.76 13.51 17.29 21.19 25.24 29.42 33.85 38.35 42.97 48.40 5 / 3
reaction time 0.229 interval 3.88 3.75 3.78 3.90 4.05 4.18 4.43 4.50 4.62 5.43 11.41 12.13 13.55

velocity 7.65 9.02 9.33 9.26 8.97 8.64 8.37 7.90 7.78 7.58 7.37 8.26 9.20 8.66 7.75
H1 lead leg strides 13 13 13 13 13 13 14 14 14 120

Mägi, Rasmus (EST) (1992) time 6.15 9.94 13.77 17.70 21.77 25.97 30.34 34.72 39.19 43.72 48.93 7 / 4
reaction time 0.140 interval 3.79 3.83 3.93 4.07 4.20 4.37 4.38 4.47 4.53 5.21 11.55 12.64 13.38

velocity 7.32 9.23 9.14 8.91 8.60 8.33 8.01 7.99 7.83 7.73 7.68 8.17 9.09 8.31 7.85
H1 lead leg strides 13 13 13 13 13 14 14 14 14 121

Touati, Mohamed Amin (TUN) (1998) time 6.20 10.04 13.92 17.80 21.88 26.06 30.28 34.63 39.11 43.76 49.14 4 / 5
reaction time 0.179 interval 3.84 3.88 3.88 4.08 4.18 4.22 4.35 4.48 4.65 5.38 PB 11.60 12.48 13.48

velocity 7.26 9.11 9.02 9.02 8.58 8.37 8.29 8.05 7.81 7.53 7.43 8.14 9.05 8.41 7.79
H1 lead leg strides 14 14 13 14 14 14 14 15 15 127

Lattin, Amere (USA) (1997) time 5.93 9.71 13.64 17.66 21.74 25.91 30.29 34.66 39.27 43.85 49.20 2 / 6
reaction time 0.152 interval 3.78 3.93 4.02 4.08 4.17 4.38 4.37 4.61 4.58 5.35 11.73 12.63 13.56

velocity 7.59 9.26 8.91 8.71 8.58 8.39 7.99 8.01 7.59 7.64 7.48 8.13 8.95 8.31 7.74
H1 lead leg strides 13 13 13 13 13 14 14 14 14 121

Mowatt, Kemar (JAM) (1995) time 5.93 9.57 13.25 17.05 20.97 25.15 29.43 33.92 38.54 43.42 49.32 8 / 7
reaction time 0.163 interval 3.64 3.68 3.80 3.92 4.18 4.28 4.49 4.62 4.88 5.90 11.12 12.38 13.99

velocity 7.59 9.62 9.51 9.21 8.93 8.37 8.18 7.80 7.58 7.17 6.78 8.11 9.44 8.48 7.51
H1 lead leg strides 13 13 13 13 14 14 15 15 15 125

Source:

https://www.jaaf.or.jp/pdf/about/publish/2019/2019_4-4.pdf 

2019.09.28

Kakehata, G. (2019). Race analysis of men's 400m hurdles at the 2019 IAAF World Championships Doha: Considerations of Japanese athletes challenges toward the 
Tokyo Olympic Games. Bulletin of Studies in Athletics of JAAF, 15, p 120, 122. (in Japanese)
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2019 The Match - Europe v USA (Minsk, BLR) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Kendziera, Dave (USA) (1994) time 5.80 9.56 13.40 17.23 21.20 25.33 29.73 34.16 38.76 43.46 48.99 6 / 1

reaction time 0.157 interval 3.76 3.84 3.83 3.97 4.13 4.40 4.43 4.60 4.70 5.53 11.43 12.50 13.73
velocity 7.76 9.31 9.11 9.14 8.82 8.47 7.95 7.90 7.61 7.45 7.23 8.16 9.19 8.40 7.65

H1 lead leg R strides 13 13 13 13 13 13 14 14 14 18.2 138.2

Lattin, Amere (USA) (1997) time 5.90 9.63 13.53 17.46 21.60 25.90 30.26 34.76 39.20 43.93 49.12 4 / 2
reaction time 0.171 interval 3.73 3.90 3.93 4.14 4.30 4.36 4.50 4.44 4.73 5.19 11.56 12.80 13.67

velocity 7.63 9.38 8.97 8.91 8.45 8.14 8.03 7.78 7.88 7.40 7.71 8.14 9.08 8.20 7.68
H1 lead leg L strides 13 13 13 14 14 14 14 15 17.2 127.2

Vaillant, Ludvy (FRA) (1995) time 6.06 9.80 13.63 17.50 21.56 25.70 30.03 34.53 39.13 43.73 49.20 5 / 3
reaction time 0.199 interval 3.74 3.83 3.87 4.06 4.14 4.33 4.50 4.60 4.60 5.47 11.44 12.53 13.70

velocity 7.43 9.36 9.14 9.04 8.62 8.45 8.08 7.78 7.61 7.61 7.31 8.13 9.18 8.38 7.66
H1 lead leg R strides 13 13 13 13 13 14 14 14 14 17.5 138.5

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 716 @ 30fps

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=xKunG_PMpmQ

2019.09.10
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2019 Weltklasse (Zürich, SUI) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.66 9.16 12.76 16.40 20.22 24.18 28.32 32.56 37.08 41.62 46.92 7 / 1

reaction time 0.140 interval 3.50 3.60 3.64 3.82 3.96 4.14 4.24 4.52 4.54 5.30 AR  PB 10.74 11.92 13.30
velocity 7.95 10.00 9.72 9.62 9.16 8.84 8.45 8.25 7.74 7.71 7.55 8.53 9.78 8.81 7.89

H1 lead leg L strides 20 13 13 13 13 13 13 13 15 15 18.2 159.2

Benjamin, Rai (USA) (1997) time 5.74 9.34 12.98 16.74 20.62 24.54 28.61 32.80 37.18 41.84 46.98 5 / 2
reaction time 0.173 interval 3.60 3.64 3.76 3.88 3.92 4.07 4.19 4.38 4.66 5.14 PB 11.00 11.87 13.23

velocity 7.84 9.72 9.62 9.31 9.02 8.93 8.60 8.35 7.99 7.51 7.78 8.51 9.55 8.85 7.94
H1 lead leg R strides 20 13 13 13 13 13 13 13 13 14 17 155

McMaster, Kyron (IVB) (1997) time 5.72 9.36 13.06 16.76 20.62 24.64 28.88 33.30 37.98 42.80 48.58 6 / 3
reaction time 0.177 interval 3.64 3.70 3.70 3.86 4.02 4.24 4.42 4.68 4.82 5.78 11.04 12.12 13.92

velocity 7.87 9.62 9.46 9.46 9.07 8.71 8.25 7.92 7.48 7.26 6.92 8.23 9.51 8.66 7.54
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 129

Copello, Yasmani (TUR) (1987) time 5.80 9.46 17.10 21.08 25.16 29.38 38.42 43.20 48.58 4 / 4
reaction time 0.167 interval 3.66 7.64 3.98 4.08 4.22 9.04 4.78 5.38 11.30 12.28 13.82

velocity 7.76 9.56 9.16 8.79 8.58 8.29 7.74 7.32 7.43 8.23 9.29 8.55 7.60
H1 lead leg R strides 20 13 13 13 13 14 86

Kendziera, Dave (USA) (1994) time 5.80 9.52 17.30 21.28 25.40 29.68 38.80 43.56 48.98 3 / 5
reaction time 0.156 interval 3.72 7.78 3.98 4.12 4.28 9.12 4.76 5.42 11.50 12.38 13.88

velocity 7.76 9.41 9.00 8.79 8.50 8.18 7.68 7.35 7.38 8.17 9.13 8.48 7.56
H1 lead leg R strides 20 13 13 13 13 14 86

Barr, Thomas (IRL) (1992) time 5.98 9.76 17.60 21.62 25.72 30.06 39.16 43.84 49.17 1 / 6
reaction time 0.127 interval 3.78 7.84 4.02 4.10 4.34 9.10 4.68 5.33 11.62 12.46 13.78

velocity 7.53 9.26 8.93 8.71 8.54 8.06 7.69 7.48 7.50 8.14 9.04 8.43 7.62
H1 lead leg L strides 21 13 13 13 14 14 88

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 50fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=JdYoau0-HFc

2019.08.29
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2019 Meeting de Paris (Paris, FRA) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.64 9.24 12.86 16.59 20.42 24.48 28.66 32.92 37.35 41.96 47.26 7 / 1

reaction time 0.157 interval 3.60 3.62 3.73 3.83 4.06 4.18 4.26 4.43 4.61 5.30 10.95 12.07 13.30
velocity 7.98 9.72 9.67 9.38 9.14 8.62 8.37 8.22 7.90 7.59 7.55 8.46 9.59 8.70 7.89

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 13 18 155

Valliant, Ludvy (FRA) (1995) time 5.86 9.48 13.18 16.94 20.80 24.88 29.12 33.52 38.14 42.86 48.30 2 / 2
reaction time 0.155 interval 3.62 3.70 3.76 3.86 4.08 4.24 4.40 4.62 4.72 5.44 PB 11.08 12.18 13.74

velocity 7.68 9.67 9.46 9.31 9.07 8.58 8.25 7.95 7.58 7.42 7.35 8.28 9.48 8.62 7.64
H1 lead leg R strides 21 13 13 13 13 13 14 14 14 14 18 160

McMaster, Kyron (IVB) (1997) time 5.78 9.48 13.24 17.02 20.92 24.92 29.12 33.44 38.00 42.72 48.33 8 / 3
reaction time 0.172 interval 3.70 3.76 3.78 3.90 4.00 4.20 4.32 4.56 4.72 5.61 11.24 12.10 13.60

velocity 7.79 9.46 9.31 9.26 8.97 8.75 8.33 8.10 7.68 7.42 7.13 8.28 9.34 8.68 7.72
H1 lead leg L strides 21 13 13 13 13 13 14 14 14 14 18 160

Copello, Yasmani (TUR) (1987) time 5.78 9.42 13.18 17.04 21.00 25.08 29.32 33.74 38.28 43.00 48.47 4 / 4
reaction time 0.192 interval 3.64 3.76 3.86 3.96 4.08 4.24 4.42 4.54 4.72 5.47 11.26 12.28 13.68

velocity 7.79 9.62 9.31 9.07 8.84 8.58 8.25 7.92 7.71 7.42 7.31 8.25 9.33 8.55 7.68
H1 lead leg R strides 20 13 13 13 13 13 13 14 14 14 17.7 157.7

Holmes, TJ (USA) (1995) time 5.86 9.56 13.30 17.32 21.46 25.62 29.94 34.40 39.12 43.80 49.04 6 / 5
reaction time 0.197 interval 3.70 3.74 4.02 4.14 4.16 4.32 4.46 4.72 4.68 5.24 11.46 12.62 13.86

velocity 7.68 9.46 9.36 8.71 8.45 8.41 8.10 7.85 7.42 7.48 7.63 8.16 9.16 8.32 7.58
H1 lead leg L strides 20 13 13 13 13 13 13 13 14 14 17 156

Kendziera, Dave (USA) (1994) time 5.80 9.60 13.52 17.42 21.50 25.66 30.00 34.44 39.08 43.78 49.16 5 / 6
reaction time 0.152 interval 3.80 3.92 3.90 4.08 4.16 4.34 4.44 4.64 4.70 5.38 11.62 12.58 13.78

velocity 7.76 9.21 8.93 8.97 8.58 8.41 8.06 7.88 7.54 7.45 7.43 8.14 9.04 8.35 7.62
H1 lead leg R strides 20 13 13 13 13 13 13 13 14 14 17.5 156.5

Barr, Thomas (IRL) (1992) time 5.92 9.68 13.52 17.42 21.40 25.58 30.04 34.58 39.34 44.04 49.32 1 / 7
reaction time 0.148 interval 3.76 3.84 3.90 3.98 4.18 4.46 4.54 4.76 4.70 5.28 11.50 12.62 14.00

velocity 7.60 9.31 9.11 8.97 8.79 8.37 7.85 7.71 7.35 7.45 7.58 8.11 9.13 8.32 7.50
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 15 18 162

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 50fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=5KOpPPsPKFk

2019.08.24
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2019 Müller Grand Prix (Birmingham, GBR) (TV Analysis)
Men's 400m Hurdles Date 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 9.68 13.52 17.40 21.40 25.60 30.08 34.56 39.12 43.68 49.08 6 / 1

reaction time 0.173 interval 3.80 3.84 3.88 4.00 4.20 4.48 4.48 4.56 4.56 5.40 11.52 12.68 13.60
velocity 7.65 9.21 9.11 9.02 8.75 8.33 7.81 7.81 7.68 7.68 7.41 8.15 9.11 8.28 7.72

H1 lead leg R strides 20 13 13 13 13 13 14 14 14 14 18 159

dos Santos, Alison Brendon (BRA) (2000)time 5.96 9.92 13.80 17.80 21.80 25.92 30.24 34.72 39.36 43.88 49.20 4 / 2
reaction time 0.152 interval 3.96 3.88 4.00 4.00 4.12 4.32 4.48 4.64 4.52 5.32 11.84 12.44 13.64

velocity 7.55 8.84 9.02 8.75 8.75 8.50 8.10 7.81 7.54 7.74 7.52 8.13 8.87 8.44 7.70
H1 lead leg L strides 20 13 13 13 13 13 13 14 14 14 17 157

Kendziera, Dave (USA) (1994) time 5.84 9.68 13.52 17.36 21.28 25.40 29.76 34.32 38.92 43.68 49.29 7 / 3
reaction time 0.130 interval 3.84 3.84 3.84 3.92 4.12 4.36 4.56 4.60 4.76 5.61 11.52 12.40 13.92

velocity 7.71 9.11 9.11 9.11 8.93 8.50 8.03 7.68 7.61 7.35 7.13 8.12 9.11 8.47 7.54
H1 lead leg R strides 20 13 13 13 13 13 13 14 14 15 18.5 159.5

Mowatt, Kemar (JAM) (1995) time 5.80 9.48 13.32 17.20 21.16 25.20 29.64 34.12 38.84 43.64 49.56 3 / 4
reaction time 0.162 interval 3.68 3.84 3.88 3.96 4.04 4.44 4.48 4.72 4.80 5.92 11.40 12.44 14.00

velocity 7.76 9.51 9.11 9.02 8.84 8.66 7.88 7.81 7.42 7.29 6.76 8.07 9.21 8.44 7.50
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 15 18.5 162.5

Barr, Thomas (IRL) (1992) time 6.08 9.96 13.84 17.80 21.88 26.12 30.68 35.28 39.92 50.16 8 / 5
reaction time 0.171 interval 3.88 3.88 3.96 4.08 4.24 4.56 4.60 4.64 11.72 12.88

velocity 7.40 9.02 9.02 8.84 8.58 8.25 7.68 7.61 7.54 7.97 8.96 8.15
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 129

Abe, Takatoshi (JPN) (1991) time 5.96 9.72 13.56 17.44 21.44 25.52 29.96 34.68 39.48 44.48 50.36 2 / 6
reaction time 0.148 interval 3.76 3.84 3.88 4.00 4.08 4.44 4.72 4.80 5.00 5.88 11.48 12.52 14.52

velocity 7.55 9.31 9.11 9.02 8.75 8.58 7.88 7.42 7.29 7.00 6.80 7.94 9.15 8.39 7.23
H1 lead leg R strides 21 13 13 13 13 13 14 14 15 15 18 162

Paul, Jacob (GBR) (1995) time 6.04 9.92 13.88 17.88 22.04 26.20 35.20 40.00 44.92 50.71 1 / 7
reaction time 0.156 interval 3.88 3.96 4.00 4.16 4.16 9.00 4.80 4.92 5.79 11.84

velocity 7.45 9.02 8.84 8.75 8.41 8.41 7.78 7.29 7.11 6.91 7.89 8.87
H1 lead leg L strides 21 14 14 14 14 14 14 15 15 135

Lattin, Amere (USA) (1997) time 5.76 9.64 13.48 17.32 21.28 25.60 30.04 34.64 39.48 44.88 51.15 5 / 8
reaction time 0.145 interval 3.88 3.84 3.84 3.96 4.32 4.44 4.60 4.84 5.40 6.27 11.56 12.72 14.84

velocity 7.81 9.02 9.11 9.11 8.84 8.10 7.88 7.61 7.23 6.48 6.38 7.82 9.08 8.25 7.08
H1 lead leg L strides 20 13 13 13 13 14 14 14 15 16 145

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1980 x 1080 @25fps

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

2019.08.18
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2019 Pan American Games (Lima, PER) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
dos Santos, Alison Brendon (BRA) (2000)time 5.90 9.67 13.51 17.45 25.36 29.52 33.82 38.23 42.97 48.45 5 / 1

reaction time 0.160 interval 3.77 3.84 3.94 7.91 4.16 4.30 4.41 4.74 5.48 AJR PB 11.55 12.07 13.45
velocity 7.63 9.28 9.11 8.88 8.85 8.41 8.14 7.94 7.38 7.30 8.26 9.09 8.70 7.81

H1 lead leg L strides 20 13 13 13 13 13 13 14 17 129

Lattin, Amere (USA) (1997) time 5.80 9.57 13.38 17.25 21.15 25.36 29.69 34.06 48.98 7 / 2
reaction time 0.175 interval 3.77 3.81 3.87 3.90 4.21 4.33 4.37 11.45 12.44

velocity 7.76 9.28 9.19 9.04 8.97 8.31 8.08 8.01 8.17 9.17 8.44
H1 lead leg L strides 20 13 13 13 13 14 14 100

Mowatt, Kemar (JAM) (1995) time 5.77 9.47 13.21 17.08 25.09 29.46 33.93 38.64 43.50 49.09 4 / 3
reaction time 0.177 interval 3.70 3.74 3.87 8.01 4.37 4.47 4.71 4.86 5.59 11.31 12.38 14.04

velocity 7.80 9.46 9.36 9.04 8.74 8.01 7.83 7.43 7.20 7.16 8.15 9.28 8.48 7.48
H1 lead leg L strides 21 13 13 13 14 14 15 15 18 136

2019 Norwegian National Championships (Hamar, NOR) (TV Analysis)
Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.76 9.40 13.16 17.02 21.00 25.08 29.28 33.56 37.96 42.36 47.43 7 / 1

reaction time interval 3.64 3.76 3.86 3.98 4.08 4.20 4.28 4.40 4.40 5.07 11.26 12.26 13.08
velocity 7.81 9.62 9.31 9.07 8.79 8.58 8.33 8.18 7.95 7.95 7.89 8.43 9.33 8.56 8.03

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 13 17.2 154.2

Pan-American Games Norwegian National Championships
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo

Quality & Frame Rate: 1280 x 720 @ 30fps Quality & Frame Rate: 1280 x 720 @ 25fps
Timing From: First Movement Timing From: First Movement

Source: https://www.youtube.com/watch?v=Ee6-juyDwtk Source: https://www.youtube.com/watch?v=RyCHJjkRebo
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2019 Müller Anniversary Games (London, GBR) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.72 9.24 12.84 16.56 20.40 24.44 28.56 32.88 37.28 41.92 47.12 7 / 1

reaction time 0.160 interval 3.52 3.60 3.72 3.84 4.04 4.12 4.32 4.40 4.64 5.20 AR  PB 10.84 12.00 13.36
velocity 7.87 9.94 9.72 9.41 9.11 8.66 8.50 8.10 7.95 7.54 7.69 8.49 9.69 8.75 7.86

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 14 18 156

Copello, Yasmani (TUR) (1987) time 5.96 9.72 13.52 17.44 21.48 25.60 34.40 38.96 43.64 48.93 4 / 2
reaction time 0.183 interval 3.76 3.80 3.92 4.04 4.12 8.80 4.56 4.68 5.29 11.48

velocity 7.55 9.31 9.21 8.93 8.66 8.50 7.95 7.68 7.48 7.56 8.17 9.15
H1 lead leg R strides 20 13 13 13 13 13 14 14 17.7 130.7

Lattin, Amere (USA) (1997) time 5.88 9.56 13.32 17.16 21.12 25.28 34.20 38.96 43.80 49.18 8 / 3
reaction time 0.140 interval 3.68 3.76 3.84 3.96 4.16 8.92 4.76 4.84 5.38 11.28

velocity 7.65 9.51 9.31 9.11 8.84 8.41 7.85 7.35 7.23 7.43 8.13 9.31
H1 lead leg L strides 21 13 13 13 13 13 13 15 15 17.7 146.7

Robinson, Byron (USA) (1995) time 5.84 9.52 13.32 17.28 21.36 25.52 34.00 38.52 43.32 49.29 5 / 4
reaction time 0.154 interval 3.68 3.80 3.96 4.08 4.16 8.48 4.52 4.80 5.97 11.44

velocity 7.71 9.51 9.21 8.84 8.58 8.41 8.25 7.74 7.29 6.70 8.12 9.18
H1 lead leg L strides 22 15 15 15 15 15 15 15 20 147

Mägi, Rasmus (EST) (1992) time 6.12 9.92 13.72 17.64 21.76 25.96 34.88 39.52 49.71 9 / 5
reaction time 0.158 interval 3.80 3.80 3.92 4.12 4.20 8.92 4.64 11.52

velocity 7.35 9.21 9.21 8.93 8.50 8.33 7.85 7.54 8.05 9.11
H1 lead leg L strides 21 13 13 13 13 13 14 100

Hyde, Jaheel (JAM) (1997) time 5.96 9.80 13.80 17.76 21.88 26.16 34.92 39.56 44.28 49.79 2 / 6
reaction time 0.159 interval 3.84 4.00 3.96 4.12 4.28 8.76 4.64 4.72 5.51 11.80

velocity 7.55 9.11 8.75 8.84 8.50 8.18 7.99 7.54 7.42 7.26 8.03 8.90
H1 lead leg L strides 22 14 14 13 13 14 15 15 18 138

Gibson, Jeffery (BAH) (1990) time 6.04 9.88 13.84 17.84 22.00 26.24 35.12 39.76 44.44 49.88 1 / 7
reaction time 0.153 interval 3.84 3.96 4.00 4.16 4.24 8.88 4.64 4.68 5.44 11.80

velocity 7.45 9.11 8.84 8.75 8.41 8.25 7.88 7.54 7.48 7.35 8.02 8.90
H1 lead leg R strides 20 13 13 13 13 14 14 17.7 117.7

McAlister, Chris (GBR) (1995) time 6.28 10.08 14.04 18.00 22.12 26.28 35.04 39.60 44.40 49.93 3 / 8
reaction time 0.179 interval 3.80 3.96 3.96 4.12 4.16 8.76 4.56 4.80 5.53 11.72

velocity 7.17 9.21 8.84 8.84 8.50 8.41 7.99 7.68 7.29 7.23 8.01 8.96
H1 lead leg R strides 22 14 14 14 14 14 15 15 19.2 141.2

McMaster, Kyron (IVB) (1997) time 5.88 dnf 6 / --
reaction time 0.190 interval

velocity 7.65
H1 lead leg L strides 21

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=NVjXZrbKwXc
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2019 Prefontaine Classic (Stanford, CA) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Benjamin, Rai (USA) (1997) time 5.83 9.53 13.33 17.30 21.33 25.33 29.43 33.63 37.85 42.10 47.16 5 / 1

reaction time 0.216 interval 3.70 3.80 3.97 4.03 4.00 4.10 4.20 4.22 4.25 5.06 11.47 12.13 12.67
velocity 7.72 9.46 9.21 8.82 8.68 8.75 8.54 8.33 8.29 8.24 7.91 8.48 9.15 8.66 8.29

H1 lead leg R strides 20 13 13 13 13 13 13 13 13 13 16.2 153.2

McMaster, Kyron (IVB) (1997) time 5.93 9.60 13.50 17.53 21.56 25.70 30.00 34.33 38.86 43.40 48.94 6 / 2
reaction time 0.268 interval 3.67 3.90 4.03 4.03 4.14 4.30 4.33 4.53 4.54 5.54 11.60 12.47 13.40

velocity 7.59 9.54 8.97 8.68 8.68 8.45 8.14 8.08 7.73 7.71 7.22 8.17 9.05 8.42 7.84
H1 lead leg L strides 21 13 13 13 13 13 14 14 14 14 17.5 159.5

Copello, Yasmani (TUR) (1987) time 5.90 9.73 13.63 17.63 21.70 25.86 30.36 34.90 39.46 44.00 49.37 3 / 3
reaction time 0.201 interval 3.83 3.90 4.00 4.07 4.16 4.50 4.54 4.56 4.54 5.37 11.73 12.73 13.64

velocity 7.63 9.14 8.97 8.75 8.60 8.41 7.78 7.71 7.68 7.71 7.45 8.10 8.95 8.25 7.70
H1 lead leg R strides 20 14 13 13 13 13 14 14 14 17.5 145.5

Kendziera, Dave (USA) (1994) time 5.73 9.50 13.43 17.43 21.46 25.70 30.10 34.66 39.30 43.97 49.46 7 / 4
reaction time 0.247 interval 3.77 3.93 4.00 4.03 4.24 4.40 4.56 4.64 4.67 5.49 11.70 12.67 13.87

velocity 7.85 9.28 8.91 8.75 8.68 8.25 7.95 7.68 7.54 7.49 7.29 8.09 8.97 8.29 7.57
H1 lead leg R strides 20 13 13 13 13 13 13 14 15 127

Holmes, TJ (USA) (1995) time 5.90 9.46 13.30 17.13 21.10 25.46 29.86 34.56 39.16 44.03 49.79 8 / 5
reaction time 0.282 interval 3.56 3.84 3.83 3.97 4.36 4.40 4.70 4.60 4.87 5.76 11.23 12.73 14.17

velocity 7.63 9.83 9.11 9.14 8.82 8.03 7.95 7.45 7.61 7.19 6.94 8.03 9.35 8.25 7.41
H1 lead leg L strides 20 13 13 13 14 14 14 15 116

Rosser, Khallifah (USA) (1995) time 5.93 9.53 13.36 17.26 25.43 29.80 34.36 39.10 43.96 49.87 9 / 6
reaction time 0.361 interval 3.60 3.83 3.90 8.17 4.37 4.56 4.74 4.86 5.91 11.33 12.54 14.16

velocity 7.59 9.72 9.14 8.97 8.57 8.01 7.68 7.38 7.20 6.77 8.02 9.27 8.37 7.42
H1 lead leg R strides 21 13 13 14 15 15 91

Lattin, Amere (USA) (1997) time 5.73 9.43 13.33 17.26 21.26 25.50 30.10 34.80 39.53 44.36 50.01 1 / 7
reaction time 0.183 interval 3.70 3.90 3.93 4.00 4.24 4.60 4.70 4.73 4.83 5.65 11.53 12.84 14.26

velocity 7.85 9.46 8.97 8.91 8.75 8.25 7.61 7.45 7.40 7.25 7.08 8.00 9.11 8.18 7.36
H1 lead leg L strides 21 13 13 13 13 15 15 15 118

Valliant, Ludvy (FRA) (1995) time 5.90 9.66 13.50 17.43 21.53 25.76 30.26 34.86 39.63 44.46 50.23 2 / 8
reaction time 0.218 interval 3.76 3.84 3.93 4.10 4.23 4.50 4.60 4.77 4.83 5.77 11.53 12.83 14.20

velocity 7.63 9.31 9.11 8.91 8.54 8.27 7.78 7.61 7.34 7.25 6.93 7.96 9.11 8.18 7.39
H1 lead leg R strides 21 13 13 13 13 14 14 14 115

Mägi, Rasmus (EST) (1992) time 6.06 9.93 13.96 18.03 22.16 26.43 31.00 35.50 40.13 44.80 50.25 4 / 9
reaction time 0.208 interval 3.87 4.03 4.07 4.13 4.27 4.57 4.50 4.63 4.67 5.45 11.97 12.97 13.80

velocity 7.43 9.04 8.68 8.60 8.47 8.20 7.66 7.78 7.56 7.49 7.34 7.96 8.77 8.10 7.61
H1 lead leg L strides 21 13 13 13 13 13 14 14 14 128

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=uNx0-O-FmKM
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2019 Bislett Games (Oslo, NOR) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.58 9.14 12.84 16.64 20.61 24.64 28.88 33.12 37.52 42.03 47.33 7 / 1

reaction time 0.148 interval 3.56 3.70 3.80 3.97 4.03 4.24 4.24 4.40 4.51 5.30 AR  PB 11.06 12.24 13.15
velocity 8.06 9.83 9.46 9.21 8.82 8.68 8.25 8.25 7.95 7.76 7.55 8.45 9.49 8.58 7.98

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 15 18 157

Barr, Thomas (IRL) (1992) time 5.98 9.71 13.53 21.45 25.68 29.99 34.43 39.00 43.73 49.11 3 / 2
reaction time 0.175 interval 3.73 3.82 7.92 4.23 4.31 4.44 4.57 4.73 5.38 13.74

velocity 7.53 9.38 9.16 8.84 8.27 8.12 7.88 7.66 7.40 7.43 8.14 7.64
H1 lead leg L strides 21 13 13 13 14 14 14 15 18 135

McMaster, Kyron (IVB) (1997) time 5.68 9.24 12.88 16.66 20.61 24.74 29.01 33.45 38.03 43.00 49.12 6 / 3
reaction time 0.219 interval 3.56 3.64 3.78 3.95 4.13 4.27 4.44 4.58 4.97 6.12 10.98 12.35 13.99

velocity 7.92 9.83 9.62 9.26 8.86 8.47 8.20 7.88 7.64 7.04 6.54 8.14 9.56 8.50 7.51
H1 lead leg R strides 20 13 12 13 13 13 14 14 14 15 18 159

Kendziera, Dave (USA) (1994) time 5.88 9.68 13.58 21.55 25.69 30.02 34.39 39.04 43.74 49.27 4 / 4
reaction time 0.163 interval 3.80 3.90 7.97 4.14 4.33 4.37 4.65 4.70 5.53 13.72

velocity 7.65 9.21 8.97 8.78 8.45 8.08 8.01 7.53 7.45 7.23 8.12 7.65
H1 lead leg R strides 20 13 13 13 13 13 14 14 18 131

Abe, Takatoshi (JPN) (1991) time 6.02 9.78 13.68 17.58 21.72 25.92 30.29 34.83 39.54 44.31 49.78 8 / 5
reaction time 0.188 interval 3.76 3.90 3.90 4.14 4.20 4.37 4.54 4.71 4.77 5.47 11.56 12.71 14.02

velocity 7.48 9.31 8.97 8.97 8.45 8.33 8.01 7.71 7.43 7.34 7.31 8.04 9.08 8.26 7.49
H1 lead leg R strides 21 13 13 13 13 13 14 14 15 15 17.5 161.5

Dobek, Patryk (POL) (1994) time 5.92 9.62 13.45 21.42 25.55 29.99 34.46 39.30 44.21 49.80 2 / 6
reaction time 0.155 interval 3.70 3.83 7.97 4.13 4.44 4.47 4.84 4.91 5.59 14.22

velocity 7.60 9.46 9.14 8.78 8.47 7.88 7.83 7.23 7.13 7.16 8.03 7.38
H1 lead leg L strides 20 13 13 13 14 14 15 15 18 135

Holmes, TJ (USA) (1995) time 6.05 9.71 13.48 21.35 25.48 29.86 34.26 39.44 44.48 50.60 5 / 7
reaction time 0.292 interval 3.66 3.77 7.87 4.13 4.38 4.40 5.18 5.04 6.12 14.62

velocity 7.44 9.56 9.28 8.89 8.47 7.99 7.95 6.76 6.94 6.54 7.91 7.18
H1 lead leg L strides 19 13 13 13 13 13 15 15 18 132

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=ofNXBfss40s
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2019 NCAA Championships (Austin, TX) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Hall, Quincy (USA) (1998) time 6.06 9.83 13.70 17.56 21.53 25.53 29.70 34.03 38.60 43.40 48.48 5 / 1

reaction time 0.269 interval 3.77 3.87 3.86 3.97 4.00 4.17 4.33 4.57 4.80 5.08 PB 11.50 12.14 13.70
velocity 7.43 9.28 9.04 9.07 8.82 8.75 8.39 8.08 7.66 7.29 7.87 8.25 9.13 8.65 7.66

H1 lead leg R strides 21 13 13 13 13 13 13 13 13 15 16.7 156.7

Grimes, Norman (USA) (1998) time 5.93 9.60 13.30 17.06 20.86 24.80 29.06 33.46 38.16 42.93 48.71 3 / 2
reaction time 0.231 interval 3.67 3.70 3.76 3.80 3.94 4.26 4.40 4.70 4.77 5.78 PB 11.13 12.00 13.87

velocity 7.59 9.54 9.46 9.31 9.21 8.88 8.22 7.95 7.45 7.34 6.92 8.21 9.43 8.75 7.57
H1 lead leg L strides 13 13 13 13 13 14 14 14 14 17.5 138.5

Lattin, Amere (USA) (1997) time 6.00 9.76 13.63 17.50 21.40 25.46 34.20 38.83 43.56 48.72 4 / 3
reaction time 0.212 interval 3.76 3.87 3.87 3.90 4.06 8.74 4.63 4.73 5.16 PB 11.50

velocity 7.50 9.31 9.04 9.04 8.97 8.62 8.01 7.56 7.40 7.75 8.21 9.13
H1 lead leg L strides 21 13 13 13 13 13 15 15 17 133

Grant, Robert (USA) (1996) time 6.00 9.80 13.80 17.83 21.96 26.13 30.36 34.73 43.63 48.83 7 /  4 
reaction time 0.186 interval 3.80 4.00 4.03 4.13 4.17 4.23 4.37 8.90 5.20 DQ 11.83 12.53 13.27

velocity 7.50 9.21 8.75 8.68 8.47 8.39 8.27 8.01 7.87 7.69 8.19 8.88 8.38 7.91
H1 lead leg R strides 14 14 14 14 14 16 15 101

McLaughlin, Taylor (USA) (1997) time 5.96 9.66 13.40 17.23 21.16 25.20 29.46 33.96 38.50 43.33 48.85 6 /  5  4
reaction time 0.199 interval 3.70 3.74 3.83 3.93 4.04 4.26 4.50 4.54 4.83 5.52 PB 11.27 12.23 13.87

velocity 7.55 9.46 9.36 9.14 8.91 8.66 8.22 7.78 7.71 7.25 7.25 8.19 9.32 8.59 7.57
H1 lead leg R strides 13 13 13 13 13 13 14 14 15 18 139

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=pfnm6n4ArIU
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2019 Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Benjamin, Rai (USA) (1997) time 5.66 9.26 12.99 16.91 20.91 24.85 28.91 33.13 37.59 42.26 47.58 6 / 1

reaction time 0.160 interval 3.60 3.73 3.92 4.00 3.94 4.06 4.22 4.46 4.67 5.32 11.25 12.00 13.35
velocity 7.95 9.72 9.38 8.93 8.75 8.88 8.62 8.29 7.85 7.49 7.52 8.41 9.33 8.75 7.87

H1 lead leg R strides 20 13 13 13 13 13 13 13 13 14 17 155

Kendziera, Dave (USA) (1994) time 5.82 9.65 13.49 17.50 21.55 25.76 29.99 34.46 39.01 43.67 48.99 9 / 2
reaction time 0.142 interval 3.83 3.84 4.01 4.05 4.21 4.23 4.47 4.55 4.66 5.32 11.68 12.49 13.68

velocity 7.73 9.14 9.11 8.73 8.64 8.31 8.27 7.83 7.69 7.51 7.52 8.16 8.99 8.41 7.68
H1 lead leg R strides 20 13 13 13 13 13 13 14 14 14 17 157

Abe, Takatoshi (JPN) (1991) time 5.87 9.62 13.49 17.56 21.66 25.88 30.19 34.79 39.40 44.09 49.57 7 / 3
reaction time 0.164 interval 3.75 3.87 4.07 4.10 4.22 4.31 4.60 4.61 4.69 5.48 11.69 12.63 13.90

velocity 7.67 9.33 9.04 8.60 8.54 8.29 8.12 7.61 7.59 7.46 7.30 8.07 8.98 8.31 7.55
H1 lead leg R strides 21 13 13 13 13 13 13 14 14 15 17.5 159.5

Barr, Thomas (IRL) (1992) time 5.93 9.70 13.63 17.68 21.78 25.98 30.28 34.75 39.48 44.28 49.65 5 / 4
reaction time 0.194 interval 3.77 3.93 4.05 4.10 4.20 4.30 4.47 4.73 4.80 5.37 11.75 12.60 14.00

velocity 7.59 9.28 8.91 8.64 8.54 8.33 8.14 7.83 7.40 7.29 7.45 8.06 8.94 8.33 7.50
H1 lead leg L strides 20 13 13 13 13 13 13 14 15 15 18 160

Selmon, Kenny (USA) (1996) time 6.00 9.78 13.63 17.56 21.60 25.72 30.03 34.55 39.37 44.25 49.83 8 / 5
reaction time 0.228 interval 3.78 3.85 3.93 4.04 4.12 4.31 4.52 4.82 4.88 5.58 11.56 12.47 14.22

velocity 7.50 9.26 9.09 8.91 8.66 8.50 8.12 7.74 7.26 7.17 7.17 8.03 9.08 8.42 7.38
H1 lead leg R strides 21 13 13 13 13 13 13 14 15 15 17.7 160.7

Hann, Mamadou Kasse (FRA) (1986) time 5.97 9.87 13.77 17.70 21.77 25.97 30.32 34.85 39.48 44.45 50.00 1 / 6
reaction time 0.157 interval 3.90 3.90 3.93 4.07 4.20 4.35 4.53 4.63 4.97 5.55 11.73 12.62 14.13

velocity 7.54 8.97 8.97 8.91 8.60 8.33 8.05 7.73 7.56 7.04 7.21 8.00 8.95 8.32 7.43
H1 lead leg L strides 21 14 14 13 13 14 14 14 14 15 17.7 163.7

Bencosme, José Reynaldo (ITA) (1992)time 5.97 9.75 13.71 17.71 21.78 25.95 30.40 34.86 39.63 44.52 50.36 2 / 7
reaction time 0.165 interval 3.78 3.96 4.00 4.07 4.17 4.45 4.46 4.77 4.89 5.84 11.74 12.69 14.12

velocity 7.54 9.26 8.84 8.75 8.60 8.39 7.87 7.85 7.34 7.16 6.85 7.94 8.94 8.27 7.44
H1 lead leg L strides 20 13 13 13 13 13 14 14 15 15 18.5 161.5

Dobek, Patryk (POL) (1994) time 5.90 9.66 13.50 17.46 21.56 25.76 30.23 34.88 39.73 44.71 50.38 3 / 8
reaction time 0.153 interval 3.76 3.84 3.96 4.10 4.20 4.47 4.65 4.85 4.98 5.67 11.56 12.77 14.48

velocity 7.63 9.31 9.11 8.84 8.54 8.33 7.83 7.53 7.22 7.03 7.05 7.94 9.08 8.22 7.25
H1 lead leg L strides 20 13 13 13 13 14 14 15 15 15 17.7 162.7

Mägi, Rasmus (EST) (1992) time 6.02 9.86 13.86 17.95 22.11 26.36 30.93 35.45 40.21 45.05 50.52 4 / 9
reaction time 0.150 interval 3.84 4.00 4.09 4.16 4.25 4.57 4.52 4.76 4.84 5.47 11.93 12.98 14.12

velocity 7.48 9.11 8.75 8.56 8.41 8.24 7.66 7.74 7.35 7.23 7.31 7.92 8.80 8.09 7.44
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 15 17.5 161.5

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1920 x 1080 @ 60fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=TfnbrfSQUBo
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2019 Bauhaus Athletics (Stockholm, SWE) (TV Analysis)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Warholm, Karsten (NOR) (1996) time 5.73 9.33 13.10 17.00 20.93 25.00 29.16 33.40 37.86 42.48 47.85 7 / 1

reaction time 0.146 interval 3.60 3.77 3.90 3.93 4.07 4.16 4.24 4.46 4.62 5.37 11.27 12.16 13.32
velocity 7.85 9.72 9.28 8.97 8.91 8.60 8.41 8.25 7.85 7.58 7.45 8.36 9.32 8.63 7.88

H1 lead leg L strides 20 13 13 13 13 13 13 13 13 15 17.7 156.7

Holmes, TJ (USA) (1995) time 5.86 9.52 13.32 17.15 21.11 25.26 29.62 34.06 38.90 43.62 49.25 6 / 2
reaction time 0.156 interval 3.66 3.80 3.83 3.96 4.15 4.36 4.44 4.84 4.72 5.63 11.29 12.47 14.00

velocity 7.68 9.56 9.21 9.14 8.84 8.43 8.03 7.88 7.23 7.42 7.10 8.12 9.30 8.42 7.50
H1 lead leg L strides 20 13 13 13 13 13 13 13 14 14 17.2 156.2

Barr, Thomas (IRL) (1992) time 6.06 9.85 13.96 18.00 22.00 26.36 30.76 35.33 40.26 44.93 50.28 5 / 3
reaction time 0.196 interval 3.79 4.11 4.04 4.00 4.36 4.40 4.57 4.93 4.67 5.35 11.94 12.76 14.17

velocity 7.43 9.23 8.52 8.66 8.75 8.03 7.95 7.66 7.10 7.49 7.48 7.96 8.79 8.23 7.41
H1 lead leg L strides 21 13 13 13 13 14 14 14 16 15 18 164

Rodger, Sebastian (GBR) (1991) time 6.16 10.06 14.13 18.20 22.30 26.63 31.06 35.50 40.13 44.93 50.50 2 / 4
reaction time 0.139 interval 3.90 4.07 4.07 4.10 4.33 4.43 4.44 4.63 4.80 5.57 12.04 12.86 13.87

velocity 7.31 8.97 8.60 8.60 8.54 8.08 7.90 7.88 7.56 7.29 7.18 7.92 8.72 8.16 7.57
H1 lead leg R strides 22 14 14 14 14 14 14 15 15 19 155

Selmon, Kenny (USA) (1996) time 6.13 10.10 14.10 18.06 22.16 26.46 30.90 35.40 40.40 45.43 51.15 4 / 5
reaction time 0.185 interval 3.97 4.00 3.96 4.10 4.30 4.44 4.50 5.00 5.03 5.72 11.93 12.84 14.53

velocity 7.34 8.82 8.75 8.84 8.54 8.14 7.88 7.78 7.00 6.96 6.99 7.82 8.80 8.18 7.23
H1 lead leg R strides 21 13 13 13 13 14 14 14 15 15 145

Paul, Jacob (GBR) (1995) time 6.06 9.96 14.20 18.33 22.56 26.97 31.50 36.10 40.96 45.80 51.29 1 / 6
reaction time 0.185 interval 3.90 4.24 4.13 4.23 4.41 4.53 4.60 4.86 4.84 5.49 12.27 13.17 14.30

velocity 7.43 8.97 8.25 8.47 8.27 7.94 7.73 7.61 7.20 7.23 7.29 7.80 8.56 7.97 7.34
H1 lead leg L strides 21 14 14 14 14 14 15 15 121

Bergström, Carl (SWE) (2000) time 5.93 9.83 14.00 18.13 22.43 26.86 35.96 40.90 45.76 51.35 8 / 7
reaction time 0.190 interval 3.90 4.17 4.13 4.30 4.43 9.10 4.94 4.86 5.59 12.20

velocity 7.59 8.97 8.39 8.47 8.14 7.90 7.69 7.09 7.20 7.16 7.79 8.61
H1 lead leg L strides 22 14 14 14 14 15 15 15 123

Lahoulou, Abdelmalik (ALG) (1992) time 6.06 9.80 13.80 17.93 22.06 26.40 31.00 35.66 40.80 45.86 51.82 3 / 8
reaction time 0.151 interval 3.74 4.00 4.13 4.13 4.34 4.60 4.66 5.14 5.06 5.96 11.87 13.07 14.86

velocity 7.43 9.36 8.75 8.47 8.47 8.06 7.61 7.51 6.81 6.92 6.71 7.72 8.85 8.03 7.07
H1 lead leg L strides 22 13 14 14 14 14 15 15 15 136

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 50fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=kRdiZqCmEUM
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2019 Shanghai Diamond League (Shanghai, CHN)
Men's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Samba, Abderrahmane (QAT) (1995) time 5.80 9.60 13.36 17.20 21.13 25.26 29.40 33.58 37.83 42.13 47.27 4 / 1

reaction time 0.201 interval 3.80 3.76 3.84 3.93 4.13 4.14 4.18 4.25 4.30 5.14 11.40 12.20 12.73
velocity 7.76 9.21 9.31 9.11 8.91 8.47 8.45 8.37 8.24 8.14 7.78 8.46 9.21 8.61 8.25

H1 lead leg R strides 21 13 13 13 13 13 13 13 13 13 17 155

Benjamin, Rai (USA) (1997) time 5.73 9.36 13.16 17.03 21.16 25.26 29.40 33.50 37.73 42.33 47.80 5 / 2
reaction time 0.155 interval 3.63 3.80 3.87 4.13 4.10 4.14 4.10 4.23 4.60 5.47 11.30 12.37 12.93

velocity 7.85 9.64 9.21 9.04 8.47 8.54 8.45 8.54 8.27 7.61 7.31 8.37 9.29 8.49 8.12
H1 lead leg R strides 20 13 13 13 13 13 13 13 13 14 17 155

2019 Asian Athletics Championships (Doha, QAT)
Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Samba, Abderrahmane (QAT) (1995) time 5.82 9.40 13.04 16.80 20.68 24.84 29.09 33.48 37.97 42.40 47.51 5 / 1

reaction time 0.179 interval 3.58 3.64 3.76 3.88 4.16 4.25 4.39 4.49 4.43 5.11 CR 10.98 12.29 13.31
velocity 7.73 9.78 9.62 9.31 9.02 8.41 8.24 7.97 7.80 7.90 7.83 8.42 9.56 8.54 7.89

H1 lead leg R strides 21 13 13 13 13 13 13 14 14 14 17.2 158.2

Chen Chieh (TPE) (1992) time 5.84 9.49 13.19 16.98 20.92 25.00 29.41 33.92 38.57 43.37 48.92 6 / 2
reaction time 0.195 interval 3.65 3.70 3.79 3.94 4.08 4.41 4.51 4.65 4.80 5.55 PB 11.14 12.43 13.96

velocity 7.71 9.59 9.46 9.23 8.88 8.58 7.94 7.76 7.53 7.29 7.21 8.18 9.43 8.45 7.52
H1 lead leg L strides 21 13 13 13 13 13 14 14 15 15 17.5 161.5

Shanghai Diamond League Asian Athletics Championships
Evaluated with: ObjectusVideo Evaluated with: ObjectusVideo

Quality & Frame Rate: 1272 x 720 @ 30fps Quality & Frame Rate: 30fps
Timing From: First Movement Timing From: Gun Flash

Source: https://www.youtube.com/watch?v=UP36_EtrlIY Source: CAA Hurdle Development (2019), CAA Sport Science Video
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2019 Top 10 Times - Women's 400m Hurdles

Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships (Doha, QAT) Sugimoto (2019) world championship competition performance analysis: women's hurdles

date 4-Oct time 6.19 10.11 14.23 18.49 22.86 27.24 31.72 36.39 41.21 46.23 52.16 6 / 1
reaction time 0.200 interval 3.92 4.12 4.26 4.37 4.38 4.48 4.67 4.82 5.02 5.93 WR 12.30 13.23 14.51

velocity 7.27 8.93 8.50 8.22 8.01 7.99 7.81 7.49 7.26 6.97 6.75 7.67 8.54 7.94 7.24
H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 20 180

Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 USATF National Championships (Des Moines, IA) Vazel (2019) - statistical analysis and historical context of the new 400H world record

date 28-Jul time 6.25 10.15 14.27 18.48 22.79 27.19 31.66 36.39 41.26 46.32 52.20 4 / 1
reaction time 0.287 interval 3.90 4.12 4.21 4.31 4.40 4.47 4.73 4.87 5.06 5.88 WR 12.23 13.18 14.66

velocity 7.20 8.97 8.50 8.31 8.12 7.95 7.83 7.40 7.19 6.92 6.80 7.66 8.59 7.97 7.16
H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 20 181

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 IAAF World Championships (Doha, QAT) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 4-Oct time 6.27 10.27 14.38 18.65 22.98 27.42 31.96 36.73 41.57 46.58 52.23 4 / 2
reaction time 0.161 interval 4.00 4.11 4.27 4.33 4.44 4.54 4.77 4.84 5.01 5.65 PB 12.38 13.31 14.62

velocity 7.18 8.75 8.52 8.20 8.08 7.88 7.71 7.34 7.23 6.99 7.08 7.66 8.48 7.89 7.18
H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 19.2 180.2

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Weltklasse (Zürich, SUI) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 29-Aug time 6.32 10.44 19.02 23.56 28.16 32.76 37.40 42.32 47.24 52.85 3 / 1
reaction time 0.147 interval 4.12 8.58 4.54 4.60 4.60 4.64 4.92 4.92 5.61 12.70 13.74 14.48

velocity 7.12 8.50 8.16 7.71 7.61 7.61 7.54 7.11 7.11 7.13 7.57 8.27 7.64 7.25
H1 lead leg R strides 23 15 15 15 15 15 16 16 19 149

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 USATF National Championships (Des Moines, IA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 28-Jul time 6.37 10.54 14.71 18.98 23.32 28.12 32.72 37.52 42.55 47.52 52.88 6 / 2
reaction time 0.198 interval 4.17 4.17 4.27 4.34 4.80 4.60 4.80 5.03 4.97 5.36 12.61 13.74 14.80

velocity 7.06 8.39 8.39 8.20 8.06 7.29 7.61 7.29 6.96 7.04 7.46 7.56 8.33 7.64 7.09
H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 18.5 178.5

Spencer, Ashley (USA) (1993) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 USATF National Championships (Des Moines, IA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 28-Jul time 6.57 10.74 14.98 19.32 23.76 33.13 37.60 42.44 47.34 53.11 3 / 3
reaction time 0.202 interval 4.17 4.24 4.34 4.44 9.37 4.47 4.84 4.90 5.77  =PB 12.75 13.81 14.21

velocity 6.85 8.39 8.25 8.06 7.88 7.47 7.83 7.23 7.14 6.93 7.53 8.24 7.60 7.39
H1 lead leg L strides 22 15 15 15 15 15 15 15 18.2 145.2

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Heculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 12-Jul time 6.26 10.44 14.74 19.08 23.54 28.06 32.68 37.60 42.58 47.68 53.32 4 / 1
reaction time 0.151 interval 4.18 4.30 4.34 4.46 4.52 4.62 4.92 4.98 5.10 5.64 12.82 13.60 15.00

velocity 7.19 8.37 8.14 8.06 7.85 7.74 7.58 7.11 7.03 6.86 7.09 7.50 8.19 7.72 7.00
H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 18.5 179.5

Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Doha Diamond League (Doha, QAT) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 3-May time 6.24 10.31 14.68 19.11 23.59 28.02 32.56 37.23 42.28 47.48 53.61 5 / 1
reaction time 0.147 interval 4.07 4.37 4.43 4.48 4.43 4.54 4.67 5.05 5.20 6.13 12.87 13.45 14.92

velocity 7.21 8.60 8.01 7.90 7.81 7.90 7.71 7.49 6.93 6.73 6.53 7.46 8.16 7.81 7.04
H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 20 180

Muhammad, Dalilah (USA) (1990) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Pietro Mennea Golden Gala (Rome, ITA) (TV Analysis) Henson (2020) - Athlete First: 2019 year end hurdle report

date 6-Jun time 6.24 10.26 14.58 19.10 23.76 28.40 33.00 37.68 42.58 47.70 53.67 5 / 1
reaction time 0.147 interval 4.02 4.32 4.52 4.66 4.64 4.60 4.68 4.90 5.12 5.97 12.86 13.90 14.70

velocity 7.21 8.71 8.10 7.74 7.51 7.54 7.61 7.48 7.14 6.84 6.70 7.45 8.16 7.55 7.14
H1 lead leg R strides 23 15 15 15 15 15 15 15 15 16 19.5 178.5

McLaughlin, Sydney (USA) (1999) H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane/Place H1-H4 H4-H7 H7-H10
FINAL - 2019 Meeting Pro Athlé Tour de Marseille (Marseille, FRA)

date 2-Jul time 53.72  / 1
reaction time interval No Information Available

velocity
H1 lead leg strides
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2019 IAAF World Championships (Doha, QAT)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.19 10.11 14.23 18.49 22.86 27.24 31.72 36.39 41.21 46.23 52.16 6 / 1

reaction time 0.200 interval 3.92 4.12 4.26 4.37 4.38 4.48 4.67 4.82 5.02 5.93 WR 12.30 13.23 14.51
velocity 7.27 8.93 8.50 8.22 8.01 7.99 7.81 7.49 7.26 6.97 6.75 7.67 8.54 7.94 7.24

H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 20 180

McLaughlin, Sydney (USA) (1999) time 6.27 10.27 14.38 18.65 22.98 27.42 31.96 36.73 41.57 46.58 52.23 4 / 2
reaction time 0.161 interval 4.00 4.11 4.27 4.33 4.44 4.54 4.77 4.84 5.01 5.65 PB 12.38 13.31 14.62

velocity 7.18 8.75 8.52 8.20 8.08 7.88 7.71 7.34 7.23 6.99 7.08 7.66 8.48 7.89 7.18
H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 19.2 180.2

Clayton, Rushell (JAM) (1992) time 6.42 10.61 14.87 19.24 23.79 28.38 33.16 38.00 42.91 47.91 53.74 5 / 3
reaction time 0.137 interval 4.19 4.26 4.37 4.55 4.59 4.78 4.84 4.91 5.00 5.83 PB 12.82 13.92 14.75

velocity 7.01 8.35 8.22 8.01 7.69 7.63 7.32 7.23 7.13 7.00 6.86 7.44 8.19 7.54 7.12
H1 lead leg L strides 23 15 15 15 15 15 16 15 16 16 19 180

Sprunger, Leá (SUI) (1990) time 6.28 10.47 14.71 19.00 23.49 28.11 32.93 37.93 42.94 48.08 54.06 9 / 4
reaction time 0.199 interval 4.19 4.24 4.29 4.49 4.62 4.82 5.00 5.01 5.14 5.98 NR PB 12.72 13.93 15.15

velocity 7.17 8.35 8.25 8.16 7.80 7.58 7.26 7.00 6.99 6.81 6.69 7.40 8.25 7.54 6.93
H1 lead leg R strides 23 14 14 14 14 15 15 15 15 15 18.5 172.5

Hejnová, Zuzana (CZE) (1986) time 6.47 10.71 14.98 19.32 23.82 28.36 33.03 37.94 42.91 48.05 54.23 8 / 5
reaction time 0.141 interval 4.24 4.27 4.34 4.50 4.54 4.67 4.91 4.97 5.14 6.18 12.85 13.71 15.02

velocity 6.96 8.25 8.20 8.06 7.78 7.71 7.49 7.13 7.04 6.81 6.47 7.38 8.17 7.66 6.99
H1 lead leg R strides 22 15 15 15 15 15 16 16 20 149

Spencer, Ashley (USA) (1993) time 6.44 10.71 14.98 19.35 23.82 33.03 37.87 42.97 48.08 54.45 2 / 6
reaction time 0.163 interval 4.27 4.27 4.37 4.47 9.21 4.84 5.10 5.11 6.37 12.91 13.68 15.05

velocity 6.99 8.20 8.20 8.01 7.83 7.60 7.23 6.86 6.85 6.28 7.35 8.13 7.68 6.98
H1 lead leg L strides 22 15 15 15 15 16 19 117

Ryzhykova, Anna (UKR) (1989) time 6.40 10.48 14.65 18.98 23.45 28.13 33.00 38.00 43.04 48.35 54.45 3 / 7
reaction time 0.173 interval 4.08 4.17 4.33 4.47 4.68 4.87 5.00 5.04 5.31 6.10 12.58 14.02 15.35

velocity 7.03 8.58 8.39 8.08 7.83 7.48 7.19 7.00 6.94 6.59 6.56 7.35 8.35 7.49 6.84
H1 lead leg R strides 22 14 14 14 15 15 15 16 19.2 144.2

Watson, Sage (CAN) (1994) time 6.27 10.48 14.75 19.12 23.66 28.26 33.06 38.07 43.24 48.61 54.82 7 / 8
reaction time 0.186 interval 4.21 4.27 4.37 4.54 4.60 4.80 5.01 5.17 5.37 6.21 12.85 13.94 15.55

velocity 7.18 8.31 8.20 8.01 7.71 7.61 7.29 6.99 6.77 6.52 6.44 7.30 8.17 7.53 6.75
H1 lead leg R strides 22 15 15 15 15 15 15 16 17 20 165

Dalilah Muhammad
Source:

https://www.jaaf.or.jp/pdf/about/publish/2019/2019_2-4.pdf 

2nd - 8th Places (TV Analysis)
Evaluated with: ObjectusVideo

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

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

2019.10.04

Sugimoto, K. (2019). World championship competition performance analysis: Women's hurdles. Bulletin of Studies in Athletics of JAAF, 15, p 19. 
(in Japanese)
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Biomechanical Analysis

2019 IAAF World Championships (Doha, QAT) (TV Analysis)
Women's 400m Hurdles Date Semi-Final 3

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.30 10.41 14.71 19.00 23.48 27.99 32.69 37.60 42.57 47.74 53.81 5 / 1

reaction time 0.170 interval 4.11 4.30 4.29 4.48 4.51 4.70 4.91 4.97 5.17 6.07 12.70 13.69 15.05
velocity 7.14 8.52 8.14 8.16 7.81 7.76 7.45 7.13 7.04 6.77 6.59 7.43 8.27 7.67 6.98

H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 18.5 178.5

Sprunger, Leá (SUI) (1990) time 6.37 10.47 14.75 23.55 28.25 33.10 38.10 43.21 48.45 54.52 6 / 2
reaction time 0.191 interval 4.10 4.28 8.80 4.70 4.85 5.00 5.11 5.24 6.07 15.35

velocity 7.06 8.54 8.18 7.95 7.45 7.22 7.00 6.85 6.68 6.59 7.34 6.84
H1 lead leg R strides 23 14 14 14 15 15 15 15 15 15 18.5 173.5

Salmon, Shiann (JAM) (1999) time 6.34 10.57 14.95 24.09 28.82 33.73 38.68 43.81 48.98 55.16 7 / 3
reaction time 0.186 interval 4.23 4.38 9.14 4.73 4.91 4.95 5.13 5.17 6.18 PB 15.25

velocity 7.10 8.27 7.99 7.66 7.40 7.13 7.07 6.82 6.77 6.47 7.25 6.89
H1 lead leg R strides 22 15 15 15 16 16 17 20.5 136.5

Pedroso, Yadisleidis (ITA) (1987) time 6.54 10.84 15.18 24.26 28.93 33.76 38.74 43.84 49.15 55.40 8 / 4
reaction time 0.208 interval 4.30 4.34 9.08 4.67 4.83 4.98 5.10 5.31 6.25 15.39

velocity 6.88 8.14 8.06 7.71 7.49 7.25 7.03 6.86 6.59 6.40 7.22 6.82
H1 lead leg R strides 24 16 16 16 16 17 17 21 143

Jamal, Aminat (BRN) (1997) time 6.37 10.54 14.85 23.76 33.43 38.54 43.88 49.28 55.54 4 / 5
reaction time 0.210 interval 4.17 4.31 8.91 9.67 5.11 5.34 5.40 6.26 15.85

velocity 7.06 8.39 8.12 7.86 7.24 6.85 6.55 6.48 6.39 7.20 6.62
H1 lead leg R strides 22 15 15 16 17 19.7 104.7

Woodruff, Gianna (PAN) (1993) time 6.34 10.37 14.61 23.59 33.50 38.57 43.78 49.21 55.61 2 / 6
reaction time 0.223 interval 4.03 4.24 8.98 9.91 5.07 5.21 5.43 6.40 AR 15.71

velocity 7.10 8.68 8.25 7.80 7.06 6.90 6.72 6.45 6.25 7.19 6.68
H1 lead leg L strides 23 15 15 16 17 17 20 123

Turner, Jessica (GBR) (1995) time 6.60 11.08 15.58 24.72 29.46 34.20 39.14 44.34 49.65 55.87 9 / 7
reaction time 0.189 interval 4.48 4.50 9.14 4.74 4.74 4.94 5.20 5.31 6.22 15.45

velocity 6.82 7.81 7.78 7.66 7.38 7.38 7.09 6.73 6.59 6.43 7.16 6.80
H1 lead leg L strides 24 16 16 16 16 17 17 20.7 142.7

Boden, Lauren (AUS) (1988) time 6.47 10.71 15.01 23.86 33.33 38.47 43.78 49.31 55.94 3 / 8
reaction time 0.173 interval 4.24 4.30 8.85 9.47 5.14 5.31 5.53 6.63 15.98

velocity 6.96 8.25 8.14 7.91 7.39 6.81 6.59 6.33 6.03 7.15 6.57
H1 lead leg L strides 22 15 15 16 16 17 20.5 121.5

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=BD2n5bq0-pQ

2019.10.02
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Biomechanical Analysis

2019 IAAF World Championships (Doha, QAT) (TV Analysis)
Women's 400m Hurdles Date Semi-Final 2

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Clayton, Rushell (JAM) (1992) time 6.44 10.64 14.88 19.28 23.84 28.52 33.36 38.32 43.36 48.36 54.17 7 / 1

reaction time 0.148 interval 4.20 4.24 4.40 4.56 4.68 4.84 4.96 5.04 5.00 5.81 12.84 14.08 15.00
velocity 6.99 8.33 8.25 7.95 7.68 7.48 7.23 7.06 6.94 7.00 6.88 7.38 8.18 7.46 7.00

H1 lead leg L strides 23 15 15 15 15 15 16 16 16 16 19 181

Hejnová, Zuzana (CZE) (1986) time 6.64 10.92 15.24 19.64 24.12 28.72 33.40 38.28 43.24 48.36 54.41 5 / 2
reaction time 0.162 interval 4.28 4.32 4.40 4.48 4.60 4.68 4.88 4.96 5.12 6.05 13.00 13.76 14.96

velocity 6.78 8.18 8.10 7.95 7.81 7.61 7.48 7.17 7.06 6.84 6.61 7.35 8.08 7.63 7.02
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 16 19.7 179.7

Spencer, Ashley (USA) (1993) time 6.24 10.40 14.52 18.88 23.32 27.92 32.64 37.76 42.96 48.28 54.42 8 / 3
reaction time 0.171 interval 4.16 4.12 4.36 4.44 4.60 4.72 5.12 5.20 5.32 6.14 12.64 13.76 15.64

velocity 7.21 8.41 8.50 8.03 7.88 7.61 7.42 6.84 6.73 6.58 6.51 7.35 8.31 7.63 6.71
H1 lead leg L strides 22 15 15 15 15 15 15 16 16 16 19.2 179.2

Iuel, Amalie (NOR) (1994) time 6.32 10.52 14.76 19.16 23.68 28.36 33.20 38.28 43.48 48.84 55.03 4 / 4
reaction time 0.151 interval 4.20 4.24 4.40 4.52 4.68 4.84 5.08 5.20 5.36 6.19 12.84 14.04 15.64

velocity 7.12 8.33 8.25 7.95 7.74 7.48 7.23 6.89 6.73 6.53 6.46 7.27 8.18 7.48 6.71
H1 lead leg L strides 23 15 15 15 15 15 15 16 16 19 164

Folorunso, Ayomide (ITA) (1996) time 6.52 10.68 14.92 19.24 23.68 28.40 33.28 38.40 43.52 48.92 55.36 6 / 5
reaction time 0.198 interval 4.16 4.24 4.32 4.44 4.72 4.88 5.12 5.12 5.40 6.44 12.72 14.04 15.64

velocity 6.90 8.41 8.25 8.10 7.88 7.42 7.17 6.84 6.84 6.48 6.21 7.23 8.25 7.48 6.71
H1 lead leg R strides 22 15 15 15 15 16 17 17 17 17 21 187

Linkiewicz, Joanna (POL) (1990) time 6.48 10.72 15.04 19.56 24.24 29.04 33.96 38.92 44.00 49.24 55.38 9 / 6
reaction time 0.166 interval 4.24 4.32 4.52 4.68 4.80 4.92 4.96 5.08 5.24 6.14 13.08 14.40 15.28

velocity 6.94 8.25 8.10 7.74 7.48 7.29 7.11 7.06 6.89 6.68 6.51 7.22 8.03 7.29 6.87
H1 lead leg L strides 24 16 16 16 16 17 17 17 17 20.5 176.5

Carli, Sarah (AUS) (1994) time 6.36 10.52 14.80 19.24 23.88 28.76 33.68 38.72 44.00 49.36 55.43 2 / 7
reaction time 0.167 interval 4.16 4.28 4.44 4.64 4.88 4.92 5.04 5.28 5.36 6.07 PB 12.88 14.44 15.68

velocity 7.08 8.41 8.18 7.88 7.54 7.17 7.11 6.94 6.63 6.53 6.59 7.22 8.15 7.27 6.70
H1 lead leg L strides 23 15 15 15 15 16 16 16 17 20 168

Krafzik, Carolina (GER) (1995) time 6.36 10.44 14.64 19.04 23.60 28.52 33.56 38.80 44.20 49.88 56.41 3 / 8
reaction time 0.191 interval 4.08 4.20 4.40 4.56 4.92 5.04 5.24 5.40 5.68 6.53 12.68 14.52 16.32

velocity 7.08 8.58 8.33 7.95 7.68 7.11 6.94 6.68 6.48 6.16 6.13 7.09 8.28 7.23 6.43
H1 lead leg L strides 23 15 15 15 15 16 17 17 18 151

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=JF-6_POltHs&t=17s

2019.10.02
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Biomechanical Analysis

2019 IAAF World Championships (Doha, QAT) (TV Analysis)
Women's 400m Hurdles Date Semi-Final 1

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.14 10.07 14.25 18.55 23.08 27.63 32.36 37.30 42.37 47.64 53.91 5 / 1

reaction time 0.167 interval 3.93 4.18 4.30 4.53 4.55 4.73 4.94 5.07 5.27 6.27 12.41 13.81 15.28
velocity 7.33 8.91 8.37 8.14 7.73 7.69 7.40 7.09 6.90 6.64 6.38 7.42 8.46 7.60 6.87

H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 19.2 180.2

Watson, Sage (CAN) (1994) time 6.34 10.51 14.71 23.59 28.16 33.03 37.97 43.13 48.35 54.32 4 / 2
reaction time 0.183 interval 4.17 4.20 8.88 4.57 4.87 4.94 5.16 5.22 5.97 NR PB 15.32

velocity 7.10 8.39 8.33 7.88 7.66 7.19 7.09 6.78 6.70 6.70 7.36 6.85
H1 lead leg R strides 22 15 15 15 16 16 16 16 20 151

Ryzhykova, Anna (UKR) (1989) time 6.54 10.67 14.85 19.22 23.75 28.46 33.30 38.24 43.21 48.35 54.45 6 / 3
reaction time 0.171 interval 4.13 4.18 4.37 4.53 4.71 4.84 4.94 4.97 5.14 6.10 12.68 14.08 15.05

velocity 6.88 8.47 8.37 8.01 7.73 7.43 7.23 7.09 7.04 6.81 6.56 7.35 8.28 7.46 6.98
H1 lead leg R strides 22 14 14 14 14 15 15 15 15 15 19.2 172.2

Hechavarria, Zurian (CUB) (1995) time 6.44 10.54 14.75 23.62 28.36 33.20 38.24 43.48 48.85 55.03 7 / 4
reaction time 0.216 interval 4.10 4.21 8.87 4.74 4.84 5.04 5.24 5.37 6.18 15.65

velocity 6.99 8.54 8.31 7.89 7.38 7.23 6.94 6.68 6.52 6.47 7.27 6.71
H1 lead leg L strides 23 15 15 16 16 16 17 17 21.2 156.2

Claes, Hanne (BEL) (1991) time 6.34 10.47 14.71 23.56 33.10 38.10 43.34 48.81 55.25 3 / 5
reaction time 0.159 interval 4.13 4.24 8.85 9.54 5.00 5.24 5.47 6.44 15.71

velocity 7.10 8.47 8.25 7.91 7.34 7.00 6.68 6.40 6.21 7.24 6.68
H1 lead leg R strides 23 15 15 17 17 21 108

Rudakova, Vera (ANA) (1992) time 6.50 10.74 15.05 19.55 24.22 28.99 33.90 38.94 44.14 49.38 55.57 8 / 6
reaction time 0.246 interval 4.24 4.31 4.50 4.67 4.77 4.91 5.04 5.20 5.24 6.19 13.05 14.35 15.48

velocity 6.92 8.25 8.12 7.78 7.49 7.34 7.13 6.94 6.73 6.68 6.46 7.20 8.05 7.32 6.78
H1 lead leg L strides 21 15 15 15 15 15 16 16 16 144

Bol, Femke (NED) (2000) time 6.64 10.88 15.18 19.65 24.26 33.97 39.00 44.48 49.98 56.37 2 / 7
reaction time 0.219 interval 4.24 4.30 4.47 4.61 9.71 5.03 5.48 5.50 6.39 13.01 14.32 16.01

velocity 6.78 8.25 8.14 7.83 7.59 7.21 6.96 6.39 6.36 6.26 7.10 8.07 7.33 6.56
H1 lead leg L strides 22 15 16 16 69

Beesley, Meghan (GBR) (1989) time 6.34 10.54 14.81 23.82 28.59 33.46 38.70 44.28 50.05 56.89 9 / 8
reaction time 0.173 interval 4.20 4.27 9.01 4.77 4.87 5.24 5.58 5.77 6.84 16.59

velocity 7.10 8.33 8.20 7.77 7.34 7.19 6.68 6.27 6.07 5.85 7.03 6.33
H1 lead leg L strides 24 16 16 16 17 19 19 127

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=_yJCe4ANu-0
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2019 The Match - Europe v USA (Minsk, BLR) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Ryzhykova, Anna (UKR) (1989) time 6.54 10.67 14.88 19.18 23.65 28.42 33.40 38.47 43.71 49.01 55.32 6 / 1

reaction time interval 4.13 4.21 4.30 4.47 4.77 4.98 5.07 5.24 5.30 6.31 12.64 14.22 15.61
velocity 6.88 8.47 8.31 8.14 7.83 7.34 7.03 6.90 6.68 6.60 6.34 7.23 8.31 7.38 6.73

H1 lead leg R strides 14 14 14 14 15 15 15 16 16 19.7 152.7

Sprunger, Leá (SUI) (1990) time 6.47 10.71 19.41 23.92 28.69 38.77 44.07 49.45 55.46 4 / 2
reaction time interval 4.24 8.70 4.51 4.77 10.08 5.30 5.38 6.01 12.94

velocity 6.96 8.25 8.05 7.76 7.34 6.94 6.60 6.51 6.66 7.21 8.11
H1 lead leg R strides 14 14 14 15 16 16 18.5 107.5

Beesley, Meghan (GBR) (1989) time 6.34 10.54 19.18 23.72 28.46 38.53 43.84 49.25 55.49 2 / 3
reaction time interval 4.20 8.64 4.54 4.74 10.07 5.31 5.41 6.24 12.84

velocity 7.10 8.33 8.10 7.71 7.38 6.95 6.59 6.47 6.41 7.21 8.18
H1 lead leg L strides 16 16 16 17 18 18 22.2 123.2

Spencer, Ashley (USA) (1993) time 6.47 10.71 15.05 19.48 23.99 28.66 33.43 38.50 43.61 48.88 dnf 5 / --
reaction time interval 4.24 4.34 4.43 4.51 4.67 4.77 5.07 5.11 5.27 13.01 13.95 15.45

velocity 6.96 8.25 8.06 7.90 7.76 7.49 7.34 6.90 6.85 6.64 8.07 7.53 6.80
H1 lead leg L strides 15 15 15 15 15 16 16 16 123

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=wct-dI_tSGc

2019.09.10
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Biomechanical Analysis

2019 Weltklasse (Zürich, SUI) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.32 10.44 19.02 23.56 28.16 32.76 37.40 42.32 47.24 52.85 3 / 1

reaction time 0.147 interval 4.12 8.58 4.54 4.60 4.60 4.64 4.92 4.92 5.61 12.70 13.74 14.48
velocity 7.12 8.50 8.16 7.71 7.61 7.61 7.54 7.11 7.11 7.13 7.57 8.27 7.64 7.25

H1 lead leg R strides 23 15 15 15 15 15 16 16 19 149

Little, Shamier (USA) (1995) time 6.18 10.40 18.96 23.38 27.92 32.68 42.56 47.74 53.86 2 / 2
reaction time 0.202 interval 4.22 8.56 4.42 4.54 4.76 9.88 5.18 6.12 12.78 13.72 15.06

velocity 7.28 8.29 8.18 7.92 7.71 7.35 7.09 6.76 6.54 7.43 8.22 7.65 6.97
H1 lead leg L strides 22 15 15 15 15 16 20 118

Muhammad, Dalilah (USA) (1990) time 6.24 10.20 14.48 19.06 23.64 28.22 32.78 37.54 42.46 47.48 54.13 4 / 3
reaction time 0.193 interval 3.96 4.28 4.58 4.58 4.58 4.56 4.76 4.92 5.02 6.65 12.82 13.72 14.70

velocity 7.21 8.84 8.18 7.64 7.64 7.64 7.68 7.35 7.11 6.97 6.02 7.39 8.19 7.65 7.14
H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 19.5 180.5

Hejnová, Zuzana (CZE) (1986) time 6.64 10.96 15.32 19.76 24.24 28.88 33.56 38.44 43.48 48.64 54.75 6 / 4
reaction time 0.144 interval 4.32 4.36 4.44 4.48 4.64 4.68 4.88 5.04 5.16 6.11 13.12 13.80 15.08

velocity 6.78 8.10 8.03 7.88 7.81 7.54 7.48 7.17 6.94 6.78 6.55 7.31 8.00 7.61 6.96
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 16 20 180

Sprunger, Leá (SUI) (1990) time 6.32 10.48 19.04 23.48 28.16 33.00 38.00 43.12 48.60 55.14 7 / 5
reaction time 0.140 interval 4.16 8.56 4.44 4.68 4.84 5.00 5.12 5.48 6.54 12.72 13.96 15.60

velocity 7.12 8.41 8.18 7.88 7.48 7.23 7.00 6.84 6.39 6.12 7.25 8.25 7.52 6.73
H1 lead leg R strides 21 14 14 15 15 15 16 20 130

Ryzhykova, Anna (UKR) (1989) time 6.48 10.64 19.24 23.88 28.72 33.68 38.72 43.88 49.20 55.28 1 / 6
reaction time 0.149 interval 4.16 8.60 4.64 4.84 4.96 5.04 5.16 5.32 6.08 12.76 14.44 15.52

velocity 6.94 8.41 8.14 7.54 7.23 7.06 6.94 6.78 6.58 6.58 7.24 8.23 7.27 6.77
H1 lead leg R strides 22 14 15 15 15 15 16 19.7 131.7

Russell, Janieve (JAM) (1993) time 6.60 10.92 19.92 24.60 29.40 34.36 39.36 55.87 8 / 7
reaction time 0.144 interval 4.32 9.00 4.68 4.80 4.96 5.00 13.32 14.44

velocity 6.82 8.10 7.78 7.48 7.29 7.06 7.00 7.16 7.88 7.27
H1 lead leg R strides 23 15 15 16 16 16 101

Spencer, Ashley (USA) (1993) time 6.44 10.68 15.00 19.52 24.16 28.96 33.92 39.04 44.48 56.90 5 / 8
reaction time 0.132 interval 4.24 4.32 4.52 4.64 4.80 4.96 5.12 5.44 13.08 14.40

velocity 6.99 8.25 8.10 7.74 7.54 7.29 7.06 6.84 6.43 7.03 8.03 7.29
H1 lead leg L strides 22 15 15 15 15 15 15 16 16 144

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=poeeZDX--3Q
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Biomechanical Analysis

2019 Pan American Games (Lima, PER) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Watson, Sage (CAN) (1994) time 6.34 10.52 14.76 19.10 28.20 33.03 38.13 43.33 48.82 55.16 6 / 1

reaction time 0.220 interval 4.18 4.24 4.34 9.10 4.83 5.10 5.20 5.49 6.34 12.76 13.93 15.79
velocity 7.10 8.37 8.25 8.06 7.69 7.25 6.86 6.73 6.38 6.31 7.25 8.23 7.54 6.65

H1 lead leg R strides 22 15 15 15 15 16 16 17 20 151

Cockrell, Anna (USA) (1997) time 6.34 10.38 14.83 19.38 24.03 28.79 33.72 38.76 43.89 55.50 8 / 2
reaction time 0.247 interval 4.04 4.45 4.55 4.65 4.76 4.93 5.04 5.13 13.04 14.34

velocity 7.10 8.66 7.87 7.69 7.53 7.35 7.10 6.94 6.82 7.21 8.05 7.32
H1 lead leg L strides 22 14 15 15 15 15 15 16 16 143

Clayton, Rushell (JAM) (1992) time 6.38 10.44 14.65 18.96 28.24 33.14 38.27 43.58 49.00 55.53 4 / 3
reaction time 0.188 interval 4.06 4.21 4.31 9.28 4.90 5.13 5.31 5.42 6.53 12.58 14.18 15.86

velocity 7.05 8.62 8.31 8.12 7.54 7.14 6.82 6.59 6.46 6.13 7.20 8.35 7.40 6.62
H1 lead leg L strides 23 15 15 15 16 16 17 17 21.2 155.2

Evaluated with: ObjectusVideo
Quality & Frame Rate: 1280 x 720 @ 29fps

Timing From: First Movement
Source: https://www.youtube.com/watch?v=riZZ0B-s0lg
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2019 USATF National Championships (Des Moines, IA)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.25 10.15 14.27 18.48 22.79 27.19 31.66 36.39 41.26 46.32 52.20 4 / 1

reaction time 0.287 interval 3.90 4.12 4.21 4.31 4.40 4.47 4.73 4.87 5.06 5.88 WR 12.23 13.18 14.66
velocity 7.20 8.97 8.50 8.31 8.12 7.95 7.83 7.40 7.19 6.92 6.80 7.66 8.59 7.97 7.16

H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 20 181

McLaughlin, Sydney (USA) (1999) time 6.37 10.54 14.71 18.98 23.32 28.12 32.72 37.52 42.55 47.52 52.88 6 / 2
reaction time 0.198 interval 4.17 4.17 4.27 4.34 4.80 4.60 4.80 5.03 4.97 5.36 12.61 13.74 14.80

velocity 7.06 8.39 8.39 8.20 8.06 7.29 7.61 7.29 6.96 7.04 7.46 7.56 8.33 7.64 7.09
H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 18.5 178.5

Spencer, Ashley (USA) (1993) time 6.57 10.74 14.98 19.32 23.76 33.13 37.60 42.44 47.34 53.11 3 / 3
reaction time 0.202 interval 4.17 4.24 4.34 4.44 9.37 4.47 4.84 4.90 5.77  =PB 12.75 13.81 14.21

velocity 6.85 8.39 8.25 8.06 7.88 7.47 7.83 7.23 7.14 6.93 7.53 8.24 7.60 7.39
H1 lead leg L strides 22 15 15 15 15 15 15 15 18.2 145.2

Little, Shamier (USA) (1995) time 6.15 10.11 14.28 18.45 22.78 27.36 32.13 37.07 42.10 47.34 53.91 5 / 4
reaction time 0.198 interval 3.96 4.17 4.17 4.33 4.58 4.77 4.94 5.03 5.24 6.57 12.30 13.68 15.21

velocity 7.32 8.84 8.39 8.39 8.08 7.64 7.34 7.09 6.96 6.68 6.09 7.42 8.54 7.68 6.90
H1 lead leg L strides 23 14 14 14 14 15 16 16 16 17 21 180

Daliliah Muhammad
Source: Vazel, PJ. (2019). Statistical analysis and historical context of the new 400H world record. 

https://altis.world/articles/statistical-analysis-and-historical-context-of-the-new-400h-world-record/ 

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=ZdfDJN4sPbI
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2019 Müller Anniversary Games (London, GBR) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Clayton, Rushell (JAM) (1992) time 6.52 10.70 15.00 19.40 23.92 28.64 33.48 38.40 43.36 48.36 54.16 4 / 1

reaction time 0.165 interval 4.18 4.30 4.40 4.52 4.72 4.84 4.92 4.96 5.00 5.80 PB 12.88 14.08 14.88
velocity 6.90 8.37 8.14 7.95 7.74 7.42 7.23 7.11 7.06 7.00 6.90 7.39 8.15 7.46 7.06

H1 lead leg L strides 23 15 15 15 15 15 16 16 16 16 19.5 181.5

Hejnová, Zuzana (CZE) (1986) time 6.60 10.88 15.24 19.68 24.20 28.80 33.48 38.28 43.24 48.28 54.33 5 / 2
reaction time 0.150 interval 4.28 4.36 4.44 4.52 4.60 4.68 4.80 4.96 5.04 6.05 13.08 13.80 14.80

velocity 6.82 8.18 8.03 7.88 7.74 7.61 7.48 7.29 7.06 6.94 6.61 7.36 8.03 7.61 7.09
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 16 20 180

Belle, Tia Adana (BAR) time 6.44 10.64 14.88 19.28 23.84 28.48 33.32 38.28 43.36 48.56 54.54 7 / 3
reaction time 0.152 interval 4.20 4.24 4.40 4.56 4.64 4.84 4.96 5.08 5.20 5.98 12.84 14.04 15.24

velocity 6.99 8.33 8.25 7.95 7.68 7.54 7.23 7.06 6.89 6.73 6.69 7.33 8.18 7.48 6.89
H1 lead leg L strides 23 15 15 15 15 15 16 16 16 16 19.7 181.7

Ryzhykova, Anna (UKR) (1989) time 6.60 10.80 15.04 19.40 23.92 28.60 33.40 38.32 43.40 48.56 54.64 2 / 4
reaction time 0.158 interval 4.20 4.24 4.36 4.52 4.68 4.80 4.92 5.08 5.16 6.08  12.80 14.00 15.16

velocity 6.82 8.33 8.25 8.03 7.74 7.48 7.29 7.11 6.89 6.78 6.58 7.32 8.20 7.50 6.93
H1 lead leg R strides 22 14 14 14 15 15 15 15 15 16 19.5 174.5

Russell, Janieve (JAM) (1993) time 6.52 10.72 15.12 19.64 24.16 28.84 33.52 38.44 43.48 48.76 55.14 6 / 5
reaction time 0.162 interval 4.20 4.40 4.52 4.52 4.68 4.68 4.92 5.04 5.28 6.38 13.12 13.88 15.24

velocity 6.90 8.33 7.95 7.74 7.74 7.48 7.48 7.11 6.94 6.63 6.27 7.25 8.00 7.56 6.89
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 17 20.2 181.2

Beesley, Meghan (GBR) (1989) time 6.44 10.64 15.00 19.40 23.92 28.60 33.44 38.48 43.80 49.12 55.20 8 / 6
reaction time 0.152 interval 4.20 4.36 4.40 4.52 4.68 4.84 5.04 5.32 5.32 6.08 12.96 14.04 15.68

velocity 6.99 8.33 8.03 7.95 7.74 7.48 7.23 6.94 6.58 6.58 6.58 7.25 8.10 7.48 6.70
H1 lead leg R strides 24 16 16 16 16 17 17 18 18 22.5 180.5

Watson, Sage (CAN) (1994) time 6.40 10.56 14.80 19.12 23.52 28.20 33.08 38.20 43.60 49.12 55.32 9 / 7
reaction time 0.180 interval 4.16 4.24 4.32 4.40 4.68 4.88 5.12 5.40 5.52 6.20 12.72 13.96 16.04

velocity 7.03 8.41 8.25 8.10 7.95 7.48 7.17 6.84 6.48 6.34 6.45 7.23 8.25 7.52 6.55
H1 lead leg R strides 22 15 15 15 15 16 16 17 17 20 168

Nel, Wenda (RSA) (1988) time 6.60 10.96 15.44 20.04 24.68 29.36 34.28 39.28 44.48 50.04 56.39 1 / 8
reaction time 0.175 interval 4.36 4.48 4.60 4.64 4.68 4.92 5.00 5.20 5.56 6.35 13.44 14.24 15.76

velocity 6.82 8.03 7.81 7.61 7.54 7.48 7.11 7.00 6.73 6.29 6.30 7.09 7.81 7.37 6.66
H1 lead leg L strides 23 16 16 16 16 17 17 17 18 156

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

Timing From: Gun Flash
Source: https://www.youtube.com/watch?v=WiQayNUvui8
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2019 Herculis Meeting International d'Athletisme (Monaco, MON) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.26 10.44 14.74 19.08 23.54 28.06 32.68 37.60 42.58 47.68 53.32 4 / 1

reaction time 0.151 interval 4.18 4.30 4.34 4.46 4.52 4.62 4.92 4.98 5.10 5.64 12.82 13.60 15.00
velocity 7.19 8.37 8.14 8.06 7.85 7.74 7.58 7.11 7.03 6.86 7.09 7.50 8.19 7.72 7.00

H1 lead leg R strides 23 15 15 15 15 15 15 16 16 16 18.5 179.5

Spencer, Ashley (USA) (1993) time 6.42 10.68 15.06 19.52 24.06 33.32 38.16 43.34 48.50 54.46 3 / 2
reaction time 0.152 interval 4.26 4.38 4.46 4.54 9.26 4.84 5.18 5.16 5.96 13.10 13.80 15.18

velocity 7.01 8.22 7.99 7.85 7.71 7.56 7.23 6.76 6.78 6.71 7.34 8.02 7.61 6.92
H1 lead leg L strides 22 15 15 15 15 15 16 16 18.5 147.5

Hejnová, Zuzana (CZE) (1986) time 6.58 10.86 15.14 19.50 23.98 28.58 33.34 38.28 43.34 48.46 54.55 6 / 3
reaction time 0.162 interval 4.28 4.28 4.36 4.48 4.60 4.76 4.94 5.06 5.12 6.09 12.92 13.84 15.12

velocity 6.84 8.18 8.18 8.03 7.81 7.61 7.35 7.09 6.92 6.84 6.57 7.33 8.13 7.59 6.94
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 16 20.2 180.2

Russell, Janieve (JAM) (1993) time 6.40 10.68 15.08 19.60 24.20 33.54 38.44 43.48 48.64 54.70 5 / 4
reaction time 0.150 interval 4.28 4.40 4.52 4.60 9.34 4.90 5.04 5.16 6.06 13.20 13.94 15.10

velocity 7.03 8.18 7.95 7.74 7.61 7.49 7.14 6.94 6.78 6.60 7.31 7.95 7.53 6.95
H1 lead leg R strides 22 15 15 15 15 16 16 16 20 150

Clayton, Rushell (JAM) (1992) time 6.48 10.56 14.80 19.20 33.24 38.32 43.56 48.84 54.82 1 / 5
reaction time 0.183 interval 4.08 4.24 4.40 14.04 5.08 5.24 5.28 5.98 12.72 14.04 15.60

velocity 6.94 8.58 8.25 7.95 7.48 6.89 6.68 6.63 6.69 7.30 8.25 7.48 6.73
H1 lead leg L strides 22 15 15 15 16 17 17 19.5 136.5

Sprunger, Leá (SUI) (1990) time 6.44 10.72 15.08 19.48 24.04 33.76 38.88 44.24 49.60 55.60 2 / 6
reaction time 0.143 interval 4.28 4.36 4.40 4.56 9.72 5.12 5.36 5.36 6.00 13.04 14.28 15.84

velocity 6.99 8.18 8.03 7.95 7.68 7.20 6.84 6.53 6.53 6.67 7.19 8.05 7.35 6.63
H1 lead leg R strides 21 14 14 14 14 15 16 16 18.7 142.7

Carter, Kori (USA) (1992) time 6.28 10.48 14.80 19.16 23.72 33.44 38.56 43.80 49.20 55.63 7 / 7
reaction time 0.140 interval 4.20 4.32 4.36 4.56 9.72 5.12 5.24 5.40 6.43 12.88 14.28 15.76

velocity 7.17 8.33 8.10 8.03 7.68 7.20 6.84 6.68 6.48 6.22 7.19 8.15 7.35 6.66
H1 lead leg L strides 23 15 15 15 15 17 17 17 20.2 154.2

Ryzhykova, Anna (UKR) (1989) time 6.56 10.80 15.10 19.52 29.04 34.08 39.16 44.36 49.64 55.65 8 / 8
reaction time 0.170 interval 4.24 4.30 4.42 9.52 5.04 5.08 5.20 5.28 6.01 12.96 14.56 15.56

velocity 6.86 8.25 8.14 7.92 7.35 6.94 6.89 6.73 6.63 6.66 7.19 8.10 7.21 6.75
H1 lead leg R strides 22 14 14 14 15 15 15 16 125

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=eSGfOsum-QI
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2019 Athletissima (Lausanne, SUI) (TV Analysis)
Women's 400m Hurdles Date 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 6.12 10.24 14.50 18.88 23.32 27.90 32.74 37.72 42.80 48.00 53.73 5 / 1

reaction time 0.223 interval 4.12 4.26 4.38 4.44 4.58 4.84 4.98 5.08 5.20 5.73 12.76 13.86 15.26
velocity 7.35 8.50 8.22 7.99 7.88 7.64 7.23 7.03 6.89 6.73 6.98 7.44 8.23 7.58 6.88

H1 lead leg L strides 23 15 15 15 15 15 16 16 16 17 19.7 182.7

Hejnová, Zuzana (CZE) (1986) time 6.54 10.88 15.22 24.14 28.74 33.36 38.16 43.10 48.16 54.11 4 / 2
reaction time 0.149 interval 4.34 4.34 8.92 4.60 4.62 4.80 4.94 5.06 5.95 14.80

velocity 6.88 8.06 8.06 7.85 7.61 7.58 7.29 7.09 6.92 6.72 7.39 7.09
H1 lead leg R strides 22 15 15 15 15 16 16 16 19.7 149.7

Spencer, Ashley (USA) (1993) time 6.44 10.62 14.90 23.94 28.60 33.22 38.00 42.96 48.24 54.11 3 / 3
reaction time 0.146 interval 4.18 4.28 9.04 4.66 4.62 4.78 4.96 5.28 5.87 15.02

velocity 6.99 8.37 8.18 7.74 7.51 7.58 7.32 7.06 6.63 6.81 7.39 6.99
H1 lead leg L strides 22 14 14 15 15 15 15 16 19 145

Russell, Janieve (JAM) (1993) time 6.56 10.80 15.20 24.20 28.88 33.60 38.44 43.64 49.04 55.13 2 / 4
reaction time 0.150 interval 4.24 4.40 9.00 4.68 4.72 4.84 5.20 5.40 6.09 15.44

velocity 6.86 8.25 7.95 7.78 7.48 7.42 7.23 6.73 6.48 6.57 7.26 6.80
H1 lead leg R strides 22 15 15 15 15 15 17 17 19.5 150.5

Sprunger, Leá (SUI) (1990) time 6.44 10.64 14.96 19.44 24.00 28.80 33.68 38.68 43.96 49.32 55.24 7 / 5
reaction time 0.125 interval 4.20 4.32 4.48 4.56 4.80 4.88 5.00 5.28 5.36 5.92 13.00 14.24 15.64

velocity 6.99 8.33 8.10 7.81 7.68 7.29 7.17 7.00 6.63 6.53 6.76 7.24 8.08 7.37 6.71
H1 lead leg R strides 21 14 14 14 14 15 15 15 16 16 154

Iuel, Amalie (NOR) (1994) time 6.44 10.64 14.92 19.40 24.04 28.84 33.72 38.72 44.08 49.36 55.48 8 / 6
reaction time 0.156 interval 4.20 4.28 4.48 4.64 4.80 4.88 5.00 5.36 5.28 6.12 12.96 14.32 15.64

velocity 6.99 8.33 8.18 7.81 7.54 7.29 7.17 7.00 6.53 6.63 6.54 7.21 8.10 7.33 6.71
H1 lead leg L strides 23 15 15 15 15 15 15 15 16 16 160

Carter, Kori (USA) (1992) time 6.36 10.56 14.84 19.20 23.72 28.60 33.52 38.68 43.96 49.28 55.55 6 / 7
reaction time 0.129 interval 4.20 4.28 4.36 4.52 4.88 4.92 5.16 5.28 5.32 6.27 12.84 14.32 15.76

velocity 7.08 8.33 8.18 8.03 7.74 7.17 7.11 6.78 6.63 6.58 6.38 7.20 8.18 7.33 6.66
H1 lead leg L strides 23 15 15 15 15 16 16 16 17 17 165

Tate, Cassandra (USA) (1990) time 6.36 10.40 14.76 23.72 28.60 33.56 38.76 44.24 50.00 56.90 1 / 8
reaction time 0.201 interval 4.04 4.36 8.96 4.88 4.96 5.20 5.48 5.76 6.90 16.44

velocity 7.08 8.66 8.03 7.81 7.17 7.06 6.73 6.39 6.08 5.80 7.03 6.39
H1 lead leg R strides 22 14 15 16 15 16 17 17 132

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=5jt2p1UTbrM
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2019 Bislett Games (Oslo, NOR) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
McLaughlin, Sydney (USA) (1999) time 6.36 10.64 14.96 23.76 28.30 33.00 38.02 43.14 48.38 54.16 4 / 1

reaction time 0.213 interval 4.28 4.32 8.80 4.54 4.70 5.02 5.12 5.24 5.78 15.38
velocity 7.08 8.18 8.10 7.95 7.71 7.45 6.97 6.84 6.68 6.92 7.39 6.83

H1 lead leg R strides 23 15 15 15 15 16 16 16 19 150

Muhammad, Dalilah (USA) (1990) time 6.10 10.04 14.20 18.58 23.12 27.72 32.40 37.28 42.44 47.88 54.35 5 / 2
reaction time 0.205 interval 3.94 4.16 4.38 4.54 4.60 4.68 4.88 5.16 5.44 6.47 12.48 13.82 15.48

velocity 7.38 8.88 8.41 7.99 7.71 7.61 7.48 7.17 6.78 6.43 6.18 7.36 8.41 7.60 6.78
H1 lead leg R strides 23 15 15 15 15 15 15 15 16 17 20.5 181.5

Little, Shamier (USA) (1995) time 6.32 10.42 14.62 18.88 23.38 28.06 32.90 37.86 43.10 48.50 54.92 6 / 3
reaction time 0.273 interval 4.10 4.20 4.26 4.50 4.68 4.84 4.96 5.24 5.40 6.42 12.56 14.02 15.60

velocity 7.12 8.54 8.33 8.22 7.78 7.48 7.23 7.06 6.68 6.48 6.23 7.28 8.36 7.49 6.73
H1 lead leg R strides 24 15 15 15 15 16 16 16 17 17 20 186

Carter, Kori (USA) (1992) time 6.24 10.28 14.40 23.08 27.76 32.80 38.00 43.44 49.12 55.67 3 / 4
reaction time 0.137 interval 4.04 4.12 8.68 4.68 5.04 5.20 5.44 5.68 6.55 16.32

velocity 7.21 8.66 8.50 8.06 7.48 6.94 6.73 6.43 6.16 6.11 7.19 6.43
H1 lead leg L strides 23 15 15 16 17 17 18 18 20.7 159.7

Iuel, Amalie (NOR) (1994) time 6.36 10.52 14.84 19.24 23.88 28.68 33.72 38.72 44.04 49.48 55.80 8 / 5
reaction time 0.169 interval 4.16 4.32 4.40 4.64 4.80 5.04 5.00 5.32 5.44 6.32 12.88 14.48 15.76

velocity 7.08 8.41 8.10 7.95 7.54 7.29 6.94 7.00 6.58 6.43 6.33 7.17 8.15 7.25 6.66
H1 lead leg L strides 23 15 15 15 15 15 16 16 16 16 19.2 181.2

Ryzhykova, Anna (UKR) (1989) time 6.52 10.72 14.96 24.20 29.04 34.04 39.04 44.28 49.80 56.26 2 / 6
reaction time 0.178 interval 4.20 4.24 9.24 4.84 5.00 5.00 5.24 5.52 6.46 15.76

velocity 6.90 8.33 8.25 7.58 7.23 7.00 7.00 6.68 6.34 6.19 7.11 6.66
H1 lead leg R strides 22 14 14 15 15 15 15 16 21 147

Sprunger, Leá (SUI) (1990) time 6.40 10.64 15.04 19.44 24.08 28.92 33.96 39.08 44.48 50.16 56.46 7 / 7
reaction time 0.179 interval 4.24 4.40 4.40 4.64 4.84 5.04 5.12 5.40 5.68 6.30 13.04 14.52 16.20

velocity 7.03 8.25 7.95 7.95 7.54 7.23 6.94 6.84 6.48 6.16 6.35 7.08 8.05 7.23 6.48
H1 lead leg R strides 21 14 14 14 14 15 15 15 16 16 19.2 173.2

Beesley, Meghan (GBR) (1989) time 6.40 10.64 15.00 24.16 28.80 33.96 39.12 44.64 50.36 57.13 1 / 8
reaction time 0.166 interval 4.24 4.36 9.16 4.64 5.16 5.16 5.52 5.72 6.77 16.40

velocity 7.03 8.25 8.03 7.64 7.54 6.78 6.78 6.34 6.12 5.91 7.00 6.40
H1 lead leg R strides 24 16 16 16 17 17 18 19 23.5 166.5

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=763wZ-yc8Bk
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2019 Golden Gala Pietro Mennea (Rome, ITA) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.24 10.26 14.58 19.10 23.76 28.40 33.00 37.68 42.58 47.70 53.67 5 / 1

reaction time 0.147 interval 4.02 4.32 4.52 4.66 4.64 4.60 4.68 4.90 5.12 5.97 12.86 13.90 14.70
velocity 7.21 8.71 8.10 7.74 7.51 7.54 7.61 7.48 7.14 6.84 6.70 7.45 8.16 7.55 7.14

H1 lead leg R strides 23 15 15 15 15 15 15 15 15 16 19.5 178.5

Little, Shamier (USA) (1995) time 6.28 10.44 14.72 19.12 23.64 28.32 33.08 38.04 43.12 48.30 54.40 4 / 2
reaction time 0.215 interval 4.16 4.28 4.40 4.52 4.68 4.76 4.96 5.08 5.18 6.10 12.84 13.96 15.22

velocity 7.17 8.41 8.18 7.95 7.74 7.48 7.35 7.06 6.89 6.76 6.56 7.35 8.18 7.52 6.90
H1 lead leg R strides 24 15 15 15 15 16 16 16 16 16 20 184

Hejnová, Zuzana (CZE) (1986) time 6.66 10.96 15.34 19.80 24.40 29.04 33.74 38.58 43.62 48.78 54.82 7 / 3
reaction time 0.162 interval 4.30 4.38 4.46 4.60 4.64 4.70 4.84 5.04 5.16 6.04 13.14 13.94 15.04

velocity 6.76 8.14 7.99 7.85 7.61 7.54 7.45 7.23 6.94 6.78 6.62 7.30 7.99 7.53 6.98
H1 lead leg R strides 22 15 15 15 15 15 15 16 16 16 20 180

Carter, Kori (USA) (1992) time 6.32 10.36 14.60 18.92 23.44 28.12 33.00 38.08 43.20 48.56 55.09 2 / 4
reaction time 0.153 interval 4.04 4.24 4.32 4.52 4.68 4.88 5.08 5.12 5.36 6.53 12.60 14.08 15.56

velocity 7.12 8.66 8.25 8.10 7.74 7.48 7.17 6.89 6.84 6.53 6.13 7.26 8.33 7.46 6.75
H1 lead leg L strides 23 15 16 16 16 16 16 17 17 18 21 191

Russell, Janieve (JAM) (1993) time 6.64 10.88 15.20 19.56 24.08 28.84 33.68 38.68 43.88 49.20 55.42 3 / 5
reaction time 0.173 interval 4.24 4.32 4.36 4.52 4.76 4.84 5.00 5.20 5.32 6.22 12.92 14.12 15.52

velocity 6.78 8.25 8.10 8.03 7.74 7.35 7.23 7.00 6.73 6.58 6.43 7.22 8.13 7.44 6.77
H1 lead leg L strides 23 15 15 15 15 16 16 16 17 17 20 185

Ryzhykova, Anna (UKR) (1989) time 6.44 10.64 14.92 19.40 24.08 28.96 33.84 38.80 44.00 49.40 55.64 8 / 6
reaction time 0.157 interval 4.20 4.28 4.48 4.68 4.88 4.88 4.96 5.20 5.40 6.24 12.96 14.44 15.56

velocity 6.99 8.33 8.18 7.81 7.48 7.17 7.17 7.06 6.73 6.48 6.41 7.19 8.10 7.27 6.75
H1 lead leg R strides 22 14 14 14 15 15 15 15 15 16 19.5 174.5

Watson, Sage (CAN) (1994) time 6.52 10.80 15.20 19.72 24.32 29.00 33.92 38.96 44.20 49.60 55.71 1 / 7
reaction time 0.171 interval 4.28 4.40 4.52 4.60 4.68 4.92 5.04 5.24 5.40 6.11 13.20 14.20 15.68

velocity 6.90 8.18 7.95 7.74 7.61 7.48 7.11 6.94 6.68 6.48 6.55 7.18 7.95 7.39 6.70
H1 lead leg R strides 22 15 15 15 15 15 16 16 16 17 19.7 181.7

Folorunso, Ayomide (IRA) (1996) time 6.56 10.84 15.20 19.68 24.28 29.04 33.88 38.88 44.04 49.60 55.99 9 / 8
reaction time 0.194 interval 4.28 4.36 4.48 4.60 4.76 4.84 5.00 5.16 5.56 6.39 13.12 14.20 15.72

velocity 6.86 8.18 8.03 7.81 7.61 7.35 7.23 7.00 6.78 6.29 6.26 7.14 8.00 7.39 6.68
H1 lead leg R strides 23 16 16 16 16 16 16 17 17 17 21 191

Sprunger, Leá (SUI) (1990) time 6.48 10.80 15.20 19.76 24.44 29.32 34.32 39.34 44.72 50.24 56.36 6 / 9
reaction time 0.143 interval 4.32 4.40 4.56 4.68 4.88 5.00 5.02 5.38 5.52 6.12 13.28 14.56 15.92

velocity 6.94 8.10 7.95 7.68 7.48 7.17 7.00 6.97 6.51 6.34 6.54 7.10 7.91 7.21 6.60
H1 lead leg R strides 21 14 14 14 14 15 15 15 16 16 19 173

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=LzAyiONcl3U
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2019 Seiko Golden Grand Prix (Osaka, JPN)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.21 10.23 14.51 18.94 23.47 28.16 32.75 37.49 42.46 47.80 53.88 5 / 1

reaction time 0.181 interval � 4.02 4.28 4.43 4.53 4.69 4.59 4.74 4.97 5.34 6.08 12.73 13.81 15.05
velocity 7.25 8.71 8.18 7.90 7.73 7.46 7.63 7.38 7.04 6.55 6.58 7.42 8.25 7.60 6.98

H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 20 180

Belle, Tia Adana (BAR) time 6.51 10.64 14.85 19.24 23.77 28.56 33.60 38.66 43.88 49.23 55.42 6 / 2
reaction time 0.177 interval 4.13 4.21 4.39 4.53 4.79 5.04 5.06 5.22 5.35 6.19 12.73 14.36 15.63

velocity 6.91 8.47 8.31 7.97 7.73 7.31 6.94 6.92 6.70 6.54 6.46 7.22 8.25 7.31 6.72
H1 lead leg strides 15 15 15 15 15 16 16 16 16 139

Tate, Cassandra (USA) (1990) time 6.34 10.38 14.58 19.17 23.89 28.65 33.52 38.44 43.66 49.18 55.45 8 / 3
reaction time 0.233 interval 4.04 4.20 4.59 4.72 4.76 4.87 4.92 5.22 5.52 6.27 12.83 14.35 15.66

velocity 7.10 8.66 8.33 7.63 7.42 7.35 7.19 7.11 6.70 6.34 6.38 7.21 8.18 7.32 6.70
H1 lead leg strides 15 15 15 15 15 15 15 16 16 137

Linkiewicz, Joanna (POL) (1993) time 6.56 10.84 15.30 19.81 24.57 29.51 34.52 39.57 44.76 50.07 56.35 7 / 4
reaction time 0.112 interval 4.28 4.46 4.51 4.76 4.94 5.01 5.05 5.19 5.31 6.28 13.25 14.71 15.55

velocity 6.86 8.18 7.85 7.76 7.35 7.09 6.99 6.93 6.74 6.59 6.37 7.10 7.92 7.14 6.75
H1 lead leg strides 16 16 16 16 17 17 17 17 17 149

Utsunomiya, Eri (JPN) (1993) time 6.52 10.82 15.33 19.87 24.56 29.60 34.70 39.96 45.33 50.83 57.31 9 / 5
reaction time 0.167 interval 4.30 4.51 4.54 4.69 5.04 5.10 5.26 5.37 5.50 6.48 13.35 14.83 16.13

velocity 6.90 8.14 7.76 7.71 7.46 6.94 6.86 6.65 6.52 6.36 6.17 6.98 7.87 7.08 6.51
H1 lead leg strides 15 15 15 15 16 16 17 17 17 143

Koyama, Kana (JPN) (1998) time 6.67 10.99 15.53 20.29 25.21 30.18 35.25 40.42 45.85 51.32 57.45 3 / 6
reaction time 0.173 interval 4.32 4.54 4.76 4.92 4.97 5.07 5.17 5.43 5.47 6.13 PB 13.62 14.96 16.07

velocity 6.75 8.10 7.71 7.35 7.11 7.04 6.90 6.77 6.45 6.40 6.53 6.96 7.71 7.02 6.53
H1 lead leg strides 15 15 15 16 16 17 17 17 17 145

Ito, Akiko (JPN) (1995) time 6.49 10.79 15.25 19.95 24.82 29.86 34.87 40.14 45.63 51.16 57.61 2 / 7
reaction time 0.141 interval 4.30 4.46 4.70 4.87 5.04 5.01 5.27 5.49 5.53 6.45 PB 13.46 14.92 16.29

velocity 6.93 8.14 7.85 7.45 7.19 6.94 6.99 6.64 6.38 6.33 6.20 6.94 7.80 7.04 6.45
H1 lead leg strides 15 15 16 16 16 16 17 17 17 145

Seymour, Katrina (BAH) (1993) time 6.72 11.23 15.80 20.59 25.51 30.56 35.52 40.56 45.85 51.42 58.04 4 / 8
reaction time 0.163 interval 4.51 4.57 4.79 4.92 5.05 4.96 5.04 5.29 5.57 6.62 13.87 14.93 15.90

velocity 6.70 7.76 7.66 7.31 7.11 6.93 7.06 6.94 6.62 6.28 6.04 6.89 7.57 7.03 6.60
H1 lead leg strides 15 15 15 15 16 16 16 16 17 141

Aoki, Honoka (JPN) (2001) time 6.74 11.09 15.65 20.35 25.28 30.43 35.62 40.97 46.55 52.17 58.45 1 / 9
reaction time 0.167 interval 4.35 4.56 4.70 4.93 5.15 5.19 5.35 5.58 5.62 6.28 PB 13.61 15.27 16.55

velocity 6.68 8.05 7.68 7.45 7.10 6.80 6.74 6.54 6.27 6.23 6.37 6.84 7.71 6.88 6.34
H1 lead leg strides 16 17 17 17 17 17 18 18 19 156

Source:
https://www.jaaf.or.jp/pdf/about/resist/t-f/2019/07.pdf 

2019.05.19

Hirokawa (2019) - research on athlete performance and technique- 2019 data book. Masaaki, S., & Miura, K. (Eds.). p. 74, 75. (in Japanese)

6.00

6.50

7.00

7.50

8.00

8.50

9.00

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m

Dalilah Muhammad

Tia Adana Bel le

Cassandra Tate

Joanna Linkiewicz

Er i Utsunomiya

Kana Koyama

Akiko Ito

Katrina Seymour

Honoka Aoki

0.00
2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

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

Hurdle PhasesTime Intervals (s)

Velocity (m/s)

Todd Henson
82



www.athletefirst.org Henson (2020) Athlete First: 2019 Year End Hurdle Report 2020.05.20

Biomechanical Analysis

2019 Doha Diamond League (Doha, QAT) (TV Analysis)
Women's 400m Hurdles Date FINAL

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 Run-In 400m Lane / Place H1-H4 H4-H7 H7-H10
Muhammad, Dalilah (USA) (1990) time 6.24 10.31 14.68 19.11 23.59 28.02 32.56 37.23 42.28 47.48 53.61 5 / 1

reaction time 0.179 interval 4.07 4.37 4.43 4.48 4.43 4.54 4.67 5.05 5.20 6.13 12.87 13.45 14.92
velocity 7.21 8.60 8.01 7.90 7.81 7.90 7.71 7.49 6.93 6.73 6.53 7.46 8.16 7.81 7.04

H1 lead leg R strides 23 15 15 15 15 15 15 15 16 16 20 180

Spencer, Ashley (USA) (1993) time 6.47 10.70 15.06 19.55 24.20 28.81 33.56 38.40 43.42 48.64 54.72 2 / 2
reaction time 0.156 interval 4.23 4.36 4.49 4.65 4.61 4.75 4.84 5.02 5.22 6.08 13.08 14.01 15.08

velocity 6.96 8.27 8.03 7.80 7.53 7.59 7.37 7.23 6.97 6.70 6.58 7.31 8.03 7.49 6.96
H1 lead leg L strides 22 15 15 15 15 15 15 15 15 15 19 176

Ryzhykova, Anna (UKR) (1989) time 6.58 10.70 14.91 19.35 23.99 28.73 33.60 38.60 43.64 48.84 54.82 4 / 3
reaction time 0.149 interval 4.12 4.21 4.44 4.64 4.74 4.87 5.00 5.04 5.20 5.98 12.77 14.25 15.24

velocity 6.84 8.50 8.31 7.88 7.54 7.38 7.19 7.00 6.94 6.73 6.69 7.30 8.22 7.37 6.89
H1 lead leg R strides 22 14 14 14 15 15 15 15 15 16 19.2 174.2

Russell, Janieve (JAM) (1993) time 6.60 10.78 15.08 19.52 23.99 28.63 33.46 38.47 43.64 48.92 55.28 6 / 4
reaction time 0.131 interval 4.18 4.30 4.44 4.47 4.64 4.83 5.01 5.17 5.28 6.36 12.92 13.94 15.46

velocity 6.82 8.37 8.14 7.88 7.83 7.54 7.25 6.99 6.77 6.63 6.29 7.24 8.13 7.53 6.79
H1 lead leg L strides 23 15 15 15 15 16 16 16 17 17 20 185

Boden, Lauren (AUS) (1988) time 6.54 10.74 15.05 19.48 23.96 28.56 33.30 38.34 43.54 49.01 55.60 9 / 5
reaction time 0.147 interval 4.20 4.31 4.43 4.48 4.60 4.74 5.04 5.20 5.47 6.59 12.94 13.82 15.71

velocity 6.88 8.33 8.12 7.90 7.81 7.61 7.38 6.94 6.73 6.40 6.07 7.19 8.11 7.60 6.68
H1 lead leg L strides 22 15 15 15 15 15 15 16 16 17 21 182

Beesley, Meghan (GBR) (1989) time 6.34 10.51 14.88 19.18 23.79 28.53 33.50 38.84 44.28 49.75 56.01 3 / 6
reaction time 0.157 interval 4.17 4.37 4.30 4.61 4.74 4.97 5.34 5.44 5.47 6.26 12.84 14.32 16.25

velocity 7.10 8.39 8.01 8.14 7.59 7.38 7.04 6.55 6.43 6.40 6.39 7.14 8.18 7.33 6.46
H1 lead leg L strides 24 16 16 16 16 17 17 18 18 18 22.7 198.7

Nel, Wenda (RSA) (1988) time 6.54 10.88 15.35 19.95 24.62 29.23 34.10 39.10 44.21 49.75 56.16 7 / 7
reaction time 0.206 interval 4.34 4.47 4.60 4.67 4.61 4.87 5.00 5.11 5.54 6.41 13.41 14.15 15.65

velocity 6.88 8.06 7.83 7.61 7.49 7.59 7.19 7.00 6.85 6.32 6.24 7.12 7.83 7.42 6.71
H1 lead leg L strides 23 16 16 16 16 16 17 17 17 18 22 194

van der Walt, Zenéy (RSA) (2000) time 6.54 10.88 24.52 29.36 39.54 44.91 50.35 56.45 1 / 8
reaction time 0.167 interval 4.34 13.64 4.84 10.18 5.37 5.44 6.10

velocity 6.88 8.06 7.70 7.23 6.88 6.52 6.43 6.56 7.09
H1 lead leg L strides 23 15 16 17 17 20.5 108.5

Pedroso, Yadisleidis (ITA) (1987) time 6.71 11.08 15.51 20.12 24.72 29.46 34.37 39.44 44.64 50.38 57.20 8 / 9
reaction time 0.257 interval 4.37 4.43 4.61 4.60 4.74 4.91 5.07 5.20 5.74 6.82 13.41 14.25 16.01

velocity 6.71 8.01 7.90 7.59 7.61 7.38 7.13 6.90 6.73 6.10 5.87 6.99 7.83 7.37 6.56
H1 lead leg R strides 24 16 16 16 16 16 16 17 17 18 22 194

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

Timing From: First Movement
Source: https://www.youtube.com/watch?v=cJPqr53A0v0
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