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Deep Learning: Extension of Semi-Supervised Online
HD Map Construction Method MapGCLR

Current state-of-the-art map construction methods leverage sensor data (e.g.,
360° surround-view cameras) and encoder-decoder architectures to generate
high-definition (HD) maps. However, these fully supervised approaches rely
heavily on large-scale labeled datasets, which are costly and time-consuming to
annotate for map elements. To address this limitation, Semi-Supervised Learning
(SSL) frameworks like MapGCLR exploit unlabeled data by combining supervised
learning with self-supervised contrastive objectives.

While MapGCLR effectively utilizes spatial relationships (e.g., adjacent vehicle
poses), it does not yet fully exploit the available unlabeled data. In particular,
temporal context and advanced data augmentations remain underutilized. In-
corporating temporal sequences enables learning temporally consistent and
geometrically stable Bird’s Eye View (BEV) representations. Additionally, strong
image- and feature-level augmentations are key to improving robustness and
invariance in contrastive learning.

The goal of this thesis is to extend the MapGCLR framework by integrating tem-
poral sequences and advanced augmentation strategies into its self-supervised
pipeline. The impact of these extensions will be evaluated in terms of represen-
tation quality and map prediction performance on partially labeled datasets.
Experiments will be conducted on the Argoverse 2 dataset.

The thesis includes the following tasks:

+ Literature review on Semi-Supervised Learning, temporal representation learn-
ing, and BEV/HD map perception

+ Implementation and Evaluation of temporal modeling and advanced data
augmentation strategies
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