
What if data generation, manipulation, and training 
could all happen entirely on the GPU, without ever 
touching the RAM or the CPU? In this work, we 
present a novel pipeline based on Unreal Engine 5, 
which allows us to generate, render, and process 
graphics data entirely on the GPU. By keeping the data 
stored in GPU memory throughout all the steps, we 
bypass the traditional bottlenecks related to CPU-GPU 
transfers, significantly accelerating data manipulation 
and enabling fast training of deep learning algorithms.

Abstract

Use Cases

The typical workflow—(1) build 3D scenes in a game 
engine, (2) render and write its data to disk, and finally 
(3) use that static data as input to an algorithm or neural 
network—suffers from repeated CPU–GPU round-trips 
and I/O stalls.

The main bottleneck of this approach is usually the 
storage, which can contain a finite amount of static data, 
with a reduced access speed from the graphics 
hardware. 

Our contribution is twofold: (i) generating an infinite 
amount of data in real-time on the GPU, and (ii) 
consuming it without storing it anywhere, bypassing the 
delays due to storage access.

Multi-camera sharing of images and character rig

Real-time rendering and sharing of a complex scenario

Motivation

Experiments and Results

Pipeline

Overview of a typical synthetic data generation pipeline (a) and data processing via an algorithm 
or neural network (b), versus our fast unified synthetic data generation and processing pipeline (c).
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