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Abstract. Transparent objects are ubiquitous in household settings and
pose distinct challenges for visual sensing and perception systems. The
optical properties of transparent objects leave conventional 3D sensors
alone unreliable for object depth and pose estimation. These challenges
are highlighted by the shortage of large-scale RGB-Depth datasets focus-
ing on transparent objects in real-world settings. In this work, we con-
tribute a large-scale real-world RGB-Depth transparent object dataset
named ClearPose to serve as a benchmark dataset for segmentation,
scene-level depth completion and object-centric pose estimation tasks.
The ClearPose dataset contains over 350K labeled real-world RGB-Depth
frames and 5M instance annotations covering 63 household objects. The
dataset includes object categories commonly used in daily life under vari-
ous lighting and occluding conditions as well as challenging test scenarios
such as cases of occlusion by opaque or translucent objects, non-planar
orientations, presence of liquids, etc. We benchmark several state-of-the-
art depth completion and object pose estimation deep neural networks
on ClearPose. The dataset and benchmarking source code is available at
https://github.com/opipari/ClearPose.
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1 Introduction

Transparent and translucent objects are prevalent in daily life and household
settings. When compared with opaque and Lambertian objects, they present
additional challenges to visual perception systems. The first challenge is that
transparent objects do not exhibit consistent RGB color features across varying
scenes. Since the visual appearance of these objects depends on a given scene’s
background, lighting, and organization, their visual features can drastically differ
between scenes thereby confounding feature-based perception systems. The sec-
ond challenge is the inaccurate depth measurements among RGB-Depth (RGB-
D) cameras on transparent or translucent materials due to the lack of reliable
reflections. This challenge is especially meaningful for state-of-the-art pose esti-
mation approaches that require accurate depth measurements as input. To over-
come these challenges, computational perception algorithms have been proposed
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for a variety of visual tasks, including image segmentation, depth completion,
and object pose estimation. In this paper, our aim is to complement recent work
in transparent object perception by providing a large-scale, real-world RGB-D
transparent object dataset. Furthermore, we use the new large-scale dataset to
perform benchmark analysis of state-of-the-art perception algorithms on trans-
parent object depth completion and pose estimation tasks.
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Fig. 1. Sample images from existing transparent datasets. TOD and StereOBJ-1M are
collected using stereo RGB cameras, and other datasets used RGB-D cameras (except
for Omniverse which is completely synthetic).

Table 1. Comparison between existing transparent object datasets and ClearPose.
*Trans10K is a transparent segmentation dataset and has no object-centric pose labels.
*StereObj1M is not publicly available at the time of submission so the #frame and
#pose annotation are estimated based on the published ratio of transparent objects in
the entire object set [12]

dataset | modality |#obj| F#frame |#pose annotation
TOD [13) RGBD | 15 48K (real) ~0.1M
ClearGrasp [15] RGB-D | 10 [50K(syn)+286(real) ~0.2M
TODD 2] RGBD | 6 15K (real) ~0.1M
Omniverse [26] RGB-D 9 60K (syn) ~0.2M
TransCG [7] RGB-D | 51 58K (real) ~0.2M
Trans10K* [20] RGB 10K 15K (real) seg only
ProLIT [25] Light-Field| 5 |75K(syn)+300(real) ~0.1M
StereObj1M* [12] Stereo 7 ~150K (real) ~0.6M
ClearPose (ours)| RGB-D | 63 350K (real) ~5M
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