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Abstract
We address the problem of 3D human pose estimation from 2D input images using
only weakly supervised training data. Despite showing considerable success for 2D pose
estimation, the application of supervised machine learning to 3D pose estimation in real
world images is currently hampered by the lack of varied training images with corresponding 3D poses. Most existing 3D pose estimation algorithms train on data that has
either been collected in carefully controlled studio settings or has been generated synthetically. Instead, we take a different approach, and propose a 3D human pose estimation
algorithm that only requires relative estimates of depth at training time. Such training
signal, although noisy, can be easily collected from crowd annotators, and is of sufficient
quality for enabling successful training and evaluation of 3D pose algorithms. Our results
are competitive with fully supervised regression based approaches on the Human3.6M
dataset, despite using significantly weaker training data. Our proposed algorithm opens
the door to using existing widespread 2D datasets for 3D pose estimation by allowing
fine-tuning with noisy relative constraints, resulting in more accurate 3D poses.
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Introduction

Reasoning about the pose of humans in images and videos is a fundamental problem in
computer vision and robotics. To ensure that future autonomous systems are safe to interact
with, they need to be able to understand not only the positions but also the poses of the
people around them. Recent success in 2D pose estimation has been driven by larger, more
varied, labeled datasets. While laborious, it is possible for human annotators to click on the
2D locations of different body parts to generate such training data. Unfortunately, in the case
of 3D pose estimation, it is much more challenging to acquire large amounts of training data
containing people in real world settings with their corresponding 3D poses. This lack of large
scale training data makes it difficult to both train deep models for 3D pose estimation and to
evaluate the performance of existing methods in situations where there are large variations in
scene types and poses. As a result, researchers have resorted to various alternative methods
for collecting 3D pose training data - including motion capture, synthetic datasets, video,
and multi-camera setups. In this work, we argue that instead of using additional hardware to
acquire full 3D ground truth training data in controlled settings, Fig. 1 (b), we can make use
of human annotated relative depth information from images in the wild, Fig. 1 (c).
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