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Goal

1. Deep learning for video games
2. GAN-like architecture
3. Predict/update pipeline
4. What’s next?

Realistic simulations in racing games

○ AI for physics engine optimization
○ Assisting gamedev for realism of drifting
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Deep learning for realistic animations and physics

Higher detail and 
performance for ray-tracing 
on GPUs.
Used in Cyberpunk 2077.

DLSS 2.0 by Nvidia (2020)

Agents searching for 
simulator and 
environment exploits.

Emergent Tool Use by 
OpenAI (2019)

Faster smoke, flame 
and water simulation.

tempoGAN by You Xie 
et al. (2018)

https://www.nvidia.com/en-us/geforce/news/nvidia-dlss-2-0-a-big-leap-in-ai-rendering/
https://openai.com/blog/emergent-tool-use/
https://openai.com/blog/emergent-tool-use/
https://arxiv.org/pdf/1801.09710.pdf
https://arxiv.org/pdf/1801.09710.pdf


Data source: measured & generated time series

Real race car telemetry
(experiments in Gdańsk)

Computer simulations
(in Unity3d and Unreal Engine)

(



Why not (self)superivsed anomaly detection?



Supervised methods promote ‘averaged’ guess

supervised

ground truth

GAN

In the case of super 
resolution GAN 
supervised technique 
gives blurry result.

SRGAN Ledig et al. 
(2016)

https://arxiv.org/abs/1609.04802
https://arxiv.org/abs/1609.04802


Simulating a race car

Does it simulate REALISTIC physics of the SELECTED car?

INPUT SEQUENCE
OUTPUT SEQUENCE

Black box
game engine

(no assumptions on 
differentiability)

(HYPER)PARAMETERS



Discriminator for real vs simulated
(a GAN-like approach)

72% REAL

28% SIMULATED

INPUT + OUTPUT 
SEQUENCE

Discriminator
(neural network)



A better approach: Fully Convolutional NN,
so we get “realism” for each timeframe

INPUT + OUTPUT 
SEQUENCE

Discriminator
(Fully-CNN neural 

network)

REAL/SIMULATED

CAR TYPE



An iterative approach to improve simulation

“IS IT REAL?”
SCORE

TEST DRIVE

automatic or manual

ENGINE
PARAMETER

UPDATE

automatic or manual



Experiments management and visualization

livelossplot and neptune.ml

https://github.com/stared/livelossplot
http://neptune.ml


Challenges: not all artifacts are equal

● CNNs are oversensitive to local patterns
● Some local patterns (e.g. noise) are easy for discrimination, but do not change 

the long-term car behavior oraz general experience



Further use cases

Testing realism of car physics.

not realistic

time

car sensor

Testing realism of 
medical simulations 
(e.g. ECG, heart blood 
flow).

Testing realism of body 
movement and crowd 
behavior (for animations, 
games, simulations in 
sociology.)
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Thank you for your 
attention!

If you have a question please contact me at:

bolechno@eccgames.com
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