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Clustering technical approaches of world 

class pole vaulters
Johan Cassirame, Esther Eustache, Hervé Sanchez, Herbert Czingon, Sebastien Homo, Julien Frère

INTRODUCTION
Pole vault performance has been mainly biomechanically investigated to point out performance determinants such as
speed, grip, size of athletes or take-off (TK) angle. From this, ideal technical approaches of pole vaulting for performance
has been described. Today, observations of top vaulters raise questions about this classical technical model. The aim of
this study was to identify potential technical profiles using measurements taken during official competitions and to
examine these profile’s characteristics.
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METHODOLOGY
During competitions occurred in France, biomechanical analysis was performed from run-up to the bar clearance
between 2012 and 2023. Best jump from men over 5.00 meters was extracted from database (n=98), in order to identify
non-overlapping subgroups using the k-means clustering method based on trajectory angle and take-off position.

RESULTS
K-means method pointed out 4 clusters with distinct behaviors and comparison of these clusters highlighted several
differences in mechanical parameters collected.

1,60 1,70 1,80 1,90 2,00 2,10

C
lu

st
e

rs

Size (m)

1

* *

60 70 80 90 100

C
lu

st
e

rs

Weight (kg)

1

4,5 4,7 4,9 5,1 5,3

C
lu

st
e

rs

Grip (m)

1 *

*

10 12 14 16 18 20

C
lu

st
e

rs

Pole index 

1

*
*

*

15% 25% 35% 45%

C
lu

st
e

rs

Pole Reduction at MPB (%)

1

*
*

* *
**

**

0,080 0,090 0,100 0,110 0,120 0,130 0,140

C
lu

st
e

rs

Contact Time(ms)

1

*
*

CONCLUSION
This study pointed out that different pole vault styles can be highlighted at world class level based on technical

parameters. We observed that each cluster produces performances with similar speed and energy net gain level as input

but had various behaviors when interacting with the pole (TK phase, pole bending and trajectory). Therefore, it is of

interest to describe more accurately these technical approaches for teaching this discipline and improving coaching

process.
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