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Figure 1: Given a point, viewed from different angles and/or points in time, the predicted label for given
point should be consistent. If this is not the case, clearly the model is uncertain about it and should
receive more information, in form of new labeled data.

Use-Case in Delta Learning
Acquiring labelled data is a tedious and 
expensive task, especially in the case of 3D 
data. Active learning researches how to 
reduce the amount of labeled data needed 
for training while achieving similar results to
models trained on the full dataset. By 
requesting to label only data points where 
a model shows high uncertainty, labeling 
amounts can be highly reduced while 
preserving performance. Improvements in 
Active Learning can lead to more cost-
efficient deep learning pipelines and open 
new research opportunities in areas where 
large labeled datasets are not common or 
unfeasible to create.

Technical Problem
Current research on active learning applied 
on 3D data showed large potential regarding 
dataset sizes, but concentrated on static 
indoor scenes. To best of our knowledge, 
there is no research of active learning on 
dynamic 3D outdoor data, which is used in 
many different areas e.g., automotive driving. 
Considering the large amount of data 
required for autonomous driving, it will be 
beneficial to reduce the labelling work by 

only concentrating on the hard cases. We 
propose an approach based on Multi View 
Consistency for 3D dynamic outdoor scenes. 

Technical Solution
Considering the fact that predicted point 
label need to be consistent over multiple 
views i.e., different camera perspectives or 
different point of time,  we can construct an 
uncertainty measure of the trained model. 
Our method consists of training a 
segmentation model on a small training set 
and evaluating the model performance on an 
unlabeled set, measuring the uncertainty by 
transforming the predicted points over 
multiple view into a single global space and 
comparing predictions of similar points.

Evaluation
We evaluate our method on the nuScenes
dataset using a state-of-the-art 3D 
segmentation network, namely Cylinder3D. 
We compare our method against Cylinder3D 
trained on the full nuScenes dataset as well 
as different active learning strategies like 
random sampling or Monte Carlo Dropout 
Entropy.
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