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Abstract. The task of generating natural images from 3D scenes has
been a long standing goal in computer graphics. On the other hand,
recent developments in deep neural networks allow for trainable models that can produce natural-looking images with little or no knowledge about the scene structure. While the generated images often consist of realistic looking local patterns, the overall structure of the generated images is often inconsistent. In this work we propose a trainable,
geometry-aware image generation method that leverages various types
of scene information, including geometry and segmentation, to create
realistic looking natural images that match the desired scene structure.
Our geometrically-consistent image synthesis method is a deep neural
network, called Geometry to Image Synthesis (GIS) framework, which
retains the advantages of a trainable method, e.g., differentiability and
adaptiveness, but, at the same time, makes a step towards the generalizability, control and quality output of modern graphics rendering engines.
We utilize the GIS framework to insert vehicles in outdoor driving scenes,
as well as to generate novel views of objects from the Linemod dataset.
We qualitatively show that our network is able to generalize beyond the
training set to novel scene geometries, object shapes and segmentations.
Furthermore, we quantitatively show that the GIS framework can be used
to synthesize large amounts of training data which proves beneficial for
training instance segmentation models.
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Introduction

Methods for generating natural images from noise or sparse input have gained
significant interest in recent years with the developments in Generative Deep
Neural Networks. Specifically, Generative Adversarial Networks (GANs)[13], allowed for trainable models that can produce natural-looking images with little
or no prior knowledge input just by learning to imitate the distribution in a target image set. While the generated images often consist of realistic looking local
patterns, the overall structure of the images can be inconsistent. Using more
sparse cues, like edge maps or semantic segmentation[18], introduces some local
control over the output but doesn’t address the global structure. Further, recent
works have addressed the problem of global consistency by generating the image

