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Abstract

Indoor rooms are among the most common use cases in 3D scene understanding.
Current state-of-the-art methods for this task are driven by large annotated datasets.
Room layouts are especially important, consisting of structural elements in 3D,
such as wall, floor, and ceiling. However, they are difficult to annotate, especially on
pure RGB video. We propose a novel method to produce generic 3D room layouts
just from 2D segmentation masks, which are easy to annotate for humans. Based
on these 2D annotations, we automatically reconstruct 3D plane equations for
the structural elements and their spatial extent in the scene, and connect adjacent
elements at the appropriate contact edges. We annotate and publicly release
2246 3D room layouts on the RealEstate10k dataset, containing YouTube videos.
We demonstrate the high quality of these 3D layouts annotations with extensive
experiments.

1 Introduction

Estimating 3D structures from video is one of the key tasks in computer vision. Many methods have
been proposed, including Structure-from-Motion [49] and Multi-View Stereo [50, [15] pipelines. In
particular, indoor room furniture [36} |43]] and layout [4} 41} 165} 156] estimation is becoming more
important in recent years.

The key ingredient of state-of-the-art methods are large annotated datasets for training. A variety
of real [[7 157, 13]] and synthetic [72}[16,27] datasets with annotated 3D objects are available. Some
datasets even offer 3D room layout, which is defined as a set of 3D structural elements such as wall,
floor, and ceiling. Synthetic datasets [72} 16} 27] typically provide 3D room layouts along with 3D
objects. In contrast, most real datasets focus only on 3D object annotations [7, 155, 157, 44, 2} |62]].
There are just a few real datasets with annotated 3D room layouts. However, they require the
images/videos to be acquired with special devices or sensors such as RGB-D cameras or panoramic
captures [4} 155, [77, 76k 10,70, 165]]. This limits the range of scenes they can cover. Moreover, these
datasets often offer only simple room structures such as Cuboid [70, 76} 19} 166l or Manhattan [65|[77]].

In this paper we propose a method for annotating generic 3D room layouts on commonly-available
RGB videos. A naive system for annotating such 3D room layouts would ask human annotators to
draw layouts in 3D. However, this is an extremely hard task, which would require very high abstraction
and 3D representation abilities from the annotators, as well as a very advanced user interface. Instead,
we propose a method to annotate 3D room layouts that is much easier for human annotators: draw an
amodal segmentation mask for each structural element in 2D, and also approximately mark its visible
parts in 2D (Fig.[I)). This reduces the sophisticated target 3D task to simply drawing segmentation
masks in 2D, which is a common annotation process used to create 2D datasets [39}1321[74]]. Moreover,
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