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Abstract

Depth Aware Panoptic Segmentation addresses the limitations of conventional panoptic
segmentation by incorporating depth information to better distinguish between wvisually
similar but spatially separated instances. This thesis investigates novel strategies for ef-
fectively integrating depth information into panoptic segmentation frameworks, focusing
on enhancing the Feature Pyramid Network (FPN) backbone and exploring various fusion
mechanisms. Building upon the Depth aware PanopticFCN as our baseline architecture,
we introduce a Feature Aligned Pyramid Network (FaPN) that improves multi-scale feature
extraction through better alignment of features in the top-down pathway. This enhance-
ment leads to more refined segmentation outputs, with particularly notable improvements
i stuff classes. Additionally, we implement a depth-aware version of coordinate convo-
lutions (CoordConv) that encodes both spatial and depth information, providing a more
comprehensive representation of object positioning in three dimensional space. We further
explore different fusion strategies, comparing mid-fusion approaches in the bottom-up path-
way with fusion in the top-down pathway. Our experiments reveal that while mid-fusion in
the bottom-up pathway led to misalignments, fusion in the top-down pathway after proper
independent feature alignment yielded better results. In particular, the integration of Adap-
tive Channel Weighting (ACW) for dynamic feature fusion proved effective in enhancing
segmentation accuracy. Fxperiments conducted on the Clityscapes dataset demonstrate that
our proposed enhancements improve panoptic segmentation quality, particularly for stuff
classes, while the original Depth-aware PanopticFCN showed stronger improvements for
thing classes. The findings contribute to advancing depth-aware segmentation techniques,

providing valuable insights for future research in three dimensional scene understanding.
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