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Cloud Gaming Method: decomposed motion compensation

Motivation
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 Modern video games require powerful hardware to render frames in high quality
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e Cloud gaming is a type of online gaming that aims to address this issue
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Challenges of video codecs in the cloud gaming setting

e Requires high quality frames under extremely low-latency constraints
* Rich textures and visual effect

 Extreme camera and object motions

Camera motion in cloud gaming setting
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* In natural videos or animations:

e content creator controls the camera movement, not the viewer

e predictable camera movements to allow the viewer to follow and understand the content
* In cloud gaming videos:

e player controls the camera movement — higher tolerance for abrupt camera motion

* motion compensation becomes more challenging

* video codecs likely rely more on residual coding, increasing rate consumption

Our solution: GameCodec

* First end-to-end neural video codec designed for cloud gaming applications
* Proposed motion compensation method addressing abrupt motion typical in gaming
* Proposed complete pipeline from data collection to development and evaluation of neural

video codecs on rendered content videos with auxiliary rendering information.
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Camera Motion Compensation

* Leverage camera pose and depth to enable egomotion compensation
e Use 3D projection to estimate pixel correspondence of the camera planes

* Use a separated Camera Motion AE to encode and transfer the camera motion
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