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7.3 Gs

6.1 Gs

+20% overestimation

QUALITY OF RAW DATA IS IMPORTANT

SKIN (BELT)

SHORTS

VERTICAL ACCELERATION (IMPACT)



?

33 minutes of running = 1,98 M data points

RAW DATA 

1 stride

20 running steps

ACTIONABLE
INSIGHTS



MEANINGFUL METRICS AID 
INTERPRETABLITY: 

3 KEY METRICS
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#1 KEY METRIC: 
IMPACT MAGNITUDE
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The peak vertical acceleration reaching the pelvis
Expressed in Gs (gravitational acceleration)

Linked To: Strength Capacity Of The Legs to absorb impacts



#2 KEY METRIC:
IMPACT DURATION
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The timing between foot strike & reaching the impact peak

Linked To: Efficiency of kinetic chain of the legs to slow 
down impacts travelling through the legs



#3 KEY METRIC:
DYNAMIC INSTABILITY

Medio lateral accelerations
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The proportion of medio-lateral movement during stance phase

Linked To: Ability of legs to stabilize hips while landing 
correlated with fatigue and running running efficiency



SOLID METRICS CAN PROVIDE 
INSIGHTS



DID MY TRAINING PROGRAM IMPROVE THE SHOCK 
ABSORPTION OF MY CLIENT?

33% 
HIGHER

5,8
Gs

IMPACT

8,4
Gs

IMPACT



IS MY PLAYER READY TO RETURN TO PLAY

Easy run

Fast run

0,9%
right

IMPACT

13,7%
right

IMPACT

At risk Excellent



PROBLEM SOLVED?



INDIVIDUAL RESPONSES OF CLIENTS MAKE 
INTERPRETATION OFTEN NON-TRIVIAL

• Real-time feedback to experiment with different cues
• Test and re-test efficiently
• Colored benchmarks for absolute and relative values 

to speed up interpretation of the metrics

HOW TO INTERPRET MULTIPLE METRICS TOGETHER?



RUNNING QUALITY VISUALIZATION: 
THE SCORE RUNNERS LOVE TO IMPROVE

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

WEAKEST LINK DETECTION 

To know what to work on first 

with your runner

ONE GLOBAL SCORE

To help your runner’s reach their 

fullest potential. Based on 3 main 

sub-components

INDIVIDUALIZED TRAINING 

RECOMMENDATIONS

To know how to utilize the 

data in re/prehab

BENCHMARK DATA

To be data-informed based on 

healthy norms



PERSONALIZED EXERCISES CAN IMPROVE 
RUNNING QUALITY

Case of 2 months plyometrics & COD training

28/03/22

02/06/22



INDIVIDUALIZED TRAINING 
RECOMMENDATIONS



INDIVIDUALIZED TRAINING 
RECOMMENDATIONS



DATA SCIENCE CHALLENGES

WHEN WORKING WITH ATHLETE

MONITORING DATA



More training? 
More recovery?



Monitoring training load and 
load capacity is key.
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Load 
capacity

LOAD CAPACITY



External load

Time

Weight
Of Bull

External Load 
Indicator



Internal load 

Heart Rate

Rating of Perceived Exertion
(RPE)

Wellness Questionnaires

1 2 3 4 5



Individual characteristics 
complicate things...



... and evolve over time





Typical Challenges

• Sport science challenges

• Many External Load Indicators (ELIs)

• Multi-collinearity and Non-linear relationships

• No Normative data

• Data science challenges

• Limited individual data

• Noisy data

• Individual characteristics



Approach: Machine Learning

1. Define features

2. Collect data

3. Learn model

4. Make predictions



Features: Describe problem

1. Define features
2. Collect data
3. Learn model
4. Make predictions

Player Date Distance
> 20 km/h

… Total 
Distance

NB of accelerations RPE

? ? ? … ? ? ?
? ? ? … ? ? ?
? ? ? … ? ? ?
? ? ? … ? ? ?



Collect data

1. Define features
2. Collect data
3. Learn model
4. Make predictions

Player Date Distance
> 20 km/h

… Total 
Distance

NB of 
accelerations

RPE

1 02/01 0.5 … 3.23 10 4
1 03/01 1.2 … 7.50 54 7

... ... ... …

… … …

21 04/03 1.3 … 6.78 23 5











Key Insights

•Group models can be used for individual 
monitoring of players

•Decelerations are perceived as exerting by 
players







DATA CHALLENGES AT 
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RUNEASI



KEY INSIGHTS

• Simple features of 1 IMU Sensor (attached to the wrist) are 
sufficient (

• No prior labeled data of  the runner is needed

• Our methodology could account for variable running speeds, intra 
and inter individual differences, and subjectivity of target label



DATA CHALLENGES 

AT

RUNEASI



DATA AGGREGATION IS EASY

• =AVERAGE()

• pandas.groupBy(by=‘x’).mean()



SOME CONSTRAINTS WHEN 
AGGREGATING DATA

• Consistency

• Sensitivity 

• Interpretability

• Transparency 



THE DEVIL IS IN THE DETAILS

• Session averages: step based vs window based 

• Quality score calculations

segment NB quality DS IL SYM
1 85 89 94 73
2 87 90 96 75
3 87 89 96 76
4 79 88 94 56
5 81 89 95 59
6 85 88 95 70
7 92 92 94 89
8 83 89 94 66
9 72 84 94 38

AVERAGE OF SEGMENTS 83,44444 88,66667 94,66667 66,88889

Based on average metrics 90 89 95 87



How you aggregate can affect outcome

Left vs Right differences 
SEGMENT DS LEFT DS RIGHT LEG L-R-%

1 19,7 18,6L 2,9
2 18,8 19R 0,5
3 19,8 18,5L 3,4
4 20,3 18,7L 4,1
5 20 18,4L 4,2
6 19,7 18,9L 2,1
7 18,4 18,7R 0,8
8 19,7 18,7R 2,6
9 19 21,2 5,5

19,49 18,97

2,89 %1,36 %



COMPUTING BENCHMARKS



Benchmarks V1

Assumption: 
Injured people are expected here



Problem 1



Benchmarks V2



Benchmarks V2 – problem 2

Make sure every runner in the data set contributes equally to the benchmarks



Benchmarks V2 – problem 2

Make sure every runner in the data set contributes equally to the benchmarks



Benchmarks V2 – simulating 1000 outcomes 



Conclusion

Data science techniques allow us to leverage the data of other athletes:

1. The pipeline should start from high quality data

2. Proper data contextualization is necessary to make data actionable

3. Correct methodology is key to ensure generalizability to the real-world 



Any questions?

Benedicte Jesse Kurt Tim Philip Timothée
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