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Counter-Strike as Graph
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From Game to Graph G = (𝑉, 𝐸, 𝑈)

Complete Digraph
1-5: Players
6:    Bomb
7-8: Bombsites A & B
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Counter-Strike as Graph
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Counter-Strike as Graph
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Data in the Graph

G = (𝑉, 𝐸, 𝑈) mapping.
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Name: m0NESY
Health: 100
Money: 2700
Weapon: Knife

Score: 12:5
RoundWin: false
Time: 1:03

Distance: 1520 units
Visible: false
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Graph Neural Networks
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Sanchez-Lengeling et al. (2021)

Summary:
Just like CNNs with
- Pooling
- Message Passing
1. collect neighbor embeddings
2. aggregate with focal element
3. transform
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Graph Neural Networks
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Sanchez-Lengeling et al. (2021)

https://distill.pub/2021/gnn-
intro/#node-step

https://distill.pub/2021/gnn-intro/#node-step
https://distill.pub/2021/gnn-intro/#node-step
https://distill.pub/2021/gnn-intro/#node-step
https://distill.pub/2021/gnn-intro/#node-step
https://distill.pub/2021/gnn-intro/#node-step
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• PyTorch Geometric

• Awpy 1.3.1

• ESTA dataset

• Python 3.12

Technology Stack
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42 3 51

Team Theory Data Preparation Modelling Evaluation Deployment
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Possession Value and 
Expected Threat (xT)
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• Focus on teams and individuals.

• Positions and space control are
important.

• Estimate tactics and when they
are successful.

• Theory instead of data.

Pollard & Reep (1997), Graham (2024)

Image: pinnacle.com
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Demo
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Demo-Time
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Tactics
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Example of player positioning during a “A short execute” tactic: 4 players are advancing on 
short; 1 is catching up from the middle.

Slide by Kirna, Vlad, & Szabolcs
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Annotated Tactics
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Out of >1000 
games

Only de_dust2

Slide by Kirna, Vlad, & Szabolcs
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Data Preprocessing
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• Convert demo data to graph data

• Estimate spatio-temporal features per frame errechnen

Slide by Kirna, Vlad, & Szabolcs
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Results

03.12.2025GNNs in Esports by Dr. Joschka Hüllmann 31

Slide by Kirna, Vlad, & Szabolcs
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03.12.2025GNNs in Esports by Dr. Joschka Hüllmann 32
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Results
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Slide by Kirna, Vlad, & Szabolcs
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Results
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Slide by Kirna, Vlad, & Szabolcs



Next Steps

1. Regression of tactics

2. Increase annotations

3. Improve predictions
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Reading Materials
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• Sanchez-Lengeling, B., Reif, E., Pearce, A., 
& Wiltschko, A. B. (2021). A gentle 
introduction to graph neural networks. 
Distill, 6(9), e33.

• Pollard, R., & Reep, C. (1997). Measuring 
the effectiveness of playing strategies at 
soccer. Journal of the Royal Statistical 
Society Series D: The Statistician, 46(4), 
541-550.

• Graham, I. (2024). How to Win the Premier 
League: The Sunday Times Bestselling 
Inside Story of Football's Data Revolution. 
Random House.

Image: wikipedia.org
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