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Abstract. The estimation of the camera poses associated with a set
of images commonly relies on feature matches between the images. In
contrast, we are the first to address this challenge by using objectness
regions to guide the pose estimation problem rather than explicit se-
mantic object detections. We propose Pose Refiner Network (PoserNet)
a light-weight Graph Neural Network to refine the approximate pair-
wise relative camera poses. PoserNet exploits associations between the
objectness regions - concisely expressed as bounding boxes - across multi-
ple views to globally refine sparsely connected view graphs. We evaluate
on the 7-Scenes dataset across varied sizes of graphs and show how this
process can be beneficial to optimisation-based Motion Averaging algo-
rithms improving the median error on the rotation by 62◦with respect to
the initial estimates obtained based on bounding boxes. Code and data
are available at github.com/IIT-PAVIS/PoserNet.

1 Introduction

A common problem in computer vision is the recovery of multiple camera poses
in a common reference frame starting from a set of images, with applications
in tasks such as Structure from Motion (SfM), Simultaneous Localisation And
Mapping (SLAM) or visual odometry. Traditionally, most solutions rely on the
extraction and matching of keypoint features from the images [31]. Those ap-
proaches are vulnerable to many factors, such as: changes in viewpoint, illumi-
nation, repeated patterns that can lead to mismatches; and the presence of fea-
tureless, transparent or reflective surfaces which can result in a scarcity of useful
keypoints. Since all these factors commonly occur in real-world scenes, feature-
based approaches often rely on extensive refinement steps of the matches, and
on outlier rejection methods like RANSAC [8].

We propose an alternative approach, instead of focusing on keypoints, we
leverage on the continuous improvements in object detectors [15, 27] to extract
the location of potential objects in the images as the basis of our approach. This
presents multiple advantages: i) detections matching is more reliable; ii) working
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