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Introduction
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https://images.app.goo.gl/PcA6neMBwpYwQ1aw8

https://images.app.goo.gl/PcA6neMBwpYwQ1aw8
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Datasets
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Event Data:

• On-ball actions

• ~2000 events per match

• Easy to query:

• All the final third passes by Karimi

• Without context
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https://www.youtube.com/watch?v=Z52mmpF2wLg

https://www.youtube.com/watch?v=Z52mmpF2wLg
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https://www.youtube.com/watch?v=Z52mmpF2wLg

https://www.youtube.com/watch?v=Z52mmpF2wLg


9http://openfootball.club
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https://www.youtube.com/watch?v=Z52mmpF2wLg

https://www.youtube.com/watch?v=Z52mmpF2wLg
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Event Data Example:
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tinyurl.com/ty6op7q

Assignment 1

France Ligue 1, 2016 – 2017, first half of the season:
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•Optical tracking cameras:

Tracking Data:
https://images.app.goo.gl/mM3o5nA2VVnRWwrv6 

•90 minutes

•90*60 = 5400 seconds

•22 players + ball

•23 objects

•10 frames per second

•=~ (5400*23*10 = 1,242,000) rows

•25 frames per second

•=~ (5400*23*25= 3,105,000) rows

https://images.app.goo.gl/zPm3298W6PcxCCpC6
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•GPS:

Tracking Data:

https://images.app.goo.gl/hkxWjWz8gUuixqEm9 
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SportVU Cameras

• Missile tracking

https://en.wikipedia.org/wiki/SportVU

• 2010-2011 in NBA

• 2016-2017 in Ligue de Football Professional (France)
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• Two types:
• Data
• Video and Data

SportVU Cameras

• 30,000 USD per camera

• 3 cameras per stadium
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1. Tag the objects in the beginning to track:
• Kernelized Correlation Filters (KCF)

How do they work?

2. Detect the jersey numbers and the ball in each frame:
• YOLO: You Only Look Once



18https://arxiv.org/pdf/1506.02640v5.pdf
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https://www.kdnuggets.com/2018/07/analyze-soccer-game-using-tensorflow-object-detection-opencv.html 



20https://twitter.com/HeraclesAlmelo/status/1194254478842769409
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Tracking Data Example

Lyon v PSG
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tinyurl.com/yx4vuznb

Assignment 2

France Ligue 1, 2016 – 2017, 17 matches:



Applications
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“There are rich teams

There are poor teams

Then there's 50 feet of crap

And then there's us

It's an unfair game.”

Scouting

https://images.app.goo.gl/Gc3uTGYJFZq6yvbDA 



25https://arxiv.org/pdf/1802.07127.pdf



26https://arxiv.org/pdf/1802.07127.pdf

A game is a sequence of on-the-ball actions 
where m is the total number of actions



27https://arxiv.org/pdf/1802.07127.pdf
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Binary classification:
• Any machine learning algorithm that predicts a probability:

• Logistic Regression, Random Forest, or Neural Network

https://arxiv.org/pdf/1802.07127.pdf

• The probability estimates should be well-calibrated
• https://scikit-learn.org/stable/modules/calibration.html

https://scikit-learn.org/stable/modules/calibration.html


29https://arxiv.org/pdf/1802.07127.pdf
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• Two catboost models (scoring and conceding probabilities)

Experiments

https://arxiv.org/pdf/1802.07127.pdf

• Train the first model on:
• the 2012/2013 through 2015/2016 seasons
• produce the outcomes for the 2016/2017 season
• ROC AUC : 0.76

• Train the second model on:
• the 2012/2013 through 2016/2017 seasons
• produce the outcomes for the 2017/2018 season
• ROC AUC: 0.73
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Barcelona’s goal against Real Madrid on December 23, 2017

https://arxiv.org/pdf/1802.07127.pdf



32https://arxiv.org/pdf/1802.07127.pdf

VAEP (Valuing Actions by Estimating Probabilities)
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Results
At least 900 mins in the 2017/2018 English Premier League Season

https://arxiv.org/pdf/1802.07127.pdf
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Born after 1/1/1997

2017/2018 season

Results

https://arxiv.org/pdf/1802.07127.pdf



35https://arxiv.org/pdf/1802.07127.pdf

Results



36https://arxiv.org/pdf/1802.07127.pdf

Players in the 2017/2018 season who played at least 900 mins
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https://www.scisports.com/services/platform 
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Assignment 3
Find 3 suitable candidates for the Right Back (RB) position at 
your team (counter-attack based team)

Conditions:

tinyurl.com/u7ybrqg

• Under 25 (Young)

• Up to 750,000 Euro (Cheap enough!)

• Asian or African (Open new markets)

• Brilliant Future (Transfer and make a profit)
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Players.csv

KPIs.csv

tinyurl.com/u7ybrqg



41https://www.transfermarkt.com 
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External Datasets
https://sofifa.com



43https://content.sciendo.com/view/journals/ijcss/18/3/article-p125.xml
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Pre-Match Analysis
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• Search in videos:

Pre-Match Analysis

• Find all moments that:

• Central defenders were 30+ meters apart

https://twitter.com/KubaMichalczyk/status/1211291230140796928
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Coding Data:
https://images.app.goo.gl/MovFXrnSDbcvyUKj9
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Half-Time Break!
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Challenges

1. Having a high data quality:

https://www.americansocceranalysis.com/home/2019/9/30/shots-in-the-dark-how-data-providers-tell-us-
different-versions-of-what-happened
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2. Merging event data with tracking data

Challenges

3. Adding context to event data:

• Is a pass under pressure?

• What are the pass options?

4. Writing queries for tracking datasets

5. Finding public work
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Challenges
6. Creating new metrics



Case Study 1
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How does a football team possess the ball?

Question

https://theprideoflondon.com/2018/12/12/chelsea-maurizio-sarri-eden-hazard-false-nine 
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Event Data:
https://github.com/statsbomb/open-data 

Iran - Portugal

https://scroll.in/field/884104/fifa-world-cup-iran-hold-portugal-to-1-1-
draw-as-cristiano-ronaldo-misses-penalty 
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Ball possession process
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57https://cdn.dnaindia.com/sites/default/files/styles/full/public/2018/07/07/701969-belgium-afp-national-team-2.jpg

Belgium

7 matches
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Disco
• Activities: 100%
• Paths: 0%
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Statistics
• 594 cases
• 295 variants
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Set Pieces (sub-processes)
• Action + Type
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Undesired cases
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Undesired cases
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Undesired cases
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Undesired cases
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Next Steps
• Redefine the process
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Case Study 2
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69https://secure.i.telegraph.co.uk/multimedia/archive/02186/mourinho_lampard_2186242b.jpg

15 years ago
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https://twitter.com/AnalysisLab1/status/1106722625470889984

15 years ago
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Pressing

OLEGUER and EDMILSON 

can be the ideal targets for high pressure 
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•Challenge:
• To identify pressing patterns in the last 3rd of the field

•Goal:
• To develop automatic, scalable, and objective tool
• To provide feedback to the coaching staff

•Approach:
• To employ Machine Learning algorithms
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Assumptions
Pressing

https://en.wikipedia.org/wiki/Penalty_area#/media/File:Soccer_field_-_empty.svg

Y

Y

Y

Y
Y

Y
Y

Y

Y

Y

Team A Team B

≤3 meters
Success

win the ball within 5s

https://en.wikipedia.org/wiki/Penalty_area#/media/File:Soccer_field_-_empty.svg
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Approach
Machine Learning:

= Pressing start moment
= Successful or Unsuccessful

1)

2)
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Pattern Extraction

Fixed

Increase/decrease

Fixed

1)

2)

Increase/decrease
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Attributes

= Pressing start moment

Y

Y

Y

Y
Y

Y
Y

Y

Y

Y

Team A Team B

Speed

https://en.wikipedia.org/wiki/Penalty_area#/media/File:Soccer_field_-_empty.svg

https://en.wikipedia.org/wiki/Penalty_area#/media/File:Soccer_field_-_empty.svg
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2. Algorithms
• Logistic Regression
•Decision Tree
•Random Forest
•Naïve Bayes
• Light Gradient Boosting

Accuracy

1. Train/Test
• First 80% matches
• Last 20% matches

2. Baseline
•Majority Class : 55%

1. Accuracy
• Training: 81%
• Test: 71%

Per Team:

Lyon:
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How to prepare for a new match?

https://www.oddsfan.com/board/match-preview-psg-vs-lyon/

https://www.oddsfan.com/board/match-preview-psg-vs-lyon/
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Thank you for your attention

h.sotudeh@tue.nl

https://www.linkedin.com/in/hadisotudeh

mailto:h.sotudeh@
https://www.linkedin.com/in/hadisotudeh

