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Introduction

• Monocular Depth Estimation:
• A continuous geometric regression task
• Infers depth information from a single image

• Occlusion Boundary (OB) Estimation:
• A sparse structural prediction task
• Identifies boundaries caused by inter-object occlusions and self-occlusions

• The challenge - inherent ill-posedness of both tasks due to single-view ambiguity
• The opportunity - mutual benefits between the two tasks:

• Critical geometric cues from OBs for resolving depth ambiguities
• Depth information for refining occlusion reasoning



Introduction

Joint estimation → more accurate & structurally consistent depth maps, especially around OBs

Parameters → only 11M additional (4% of single-task depth baseline)

Zero-shot results on iBims-1 



Our Contributions

• MoDOT: the first multi-task framework that simultaneously optimizes depth and OBs, 
achieving significantly better performance than competitors

• OBDCL loss & CASM module: effectively capture geometric correlations between OBs 
and depth discontinuities

• OB-Hypersim: a photorealistic dataset with pixel-perfect annotations for both tasks 
across diverse indoor scenes



MoDOT Pipeline



Qualitative Examples

Qualitative results on OB-Hypersim (synthetic) and NYUD-v2 (real) 



Quantitative Results

Quantitative results on two synthetic datasets



Quantitative Results

Quantitative comparisons on real-world NYUD-v2 
            



Comparison with Depth Anything

Comparison with depth-only methods on OB-Hypersim (metrics depth)

Ablation on Canny thresholds for extracting coarse OBs from depth maps for OB evaluation



Method Analysis

(Self-occlusion-aware) OBs → the most significant depth estimation improvements

Depth performance with different auxiliary tasks (Bold: best performance)



Method Analysis

Component-wise ablation study of MoDOT on OB-FUTURE



More Zero-Shot Examples

Evaluation on IBims-1 and DIODE, where both single-task baselines and MoDOT are trained 
exclusively on the proposed synthetic OB-Hypersim dataset.

Zero-shot Generalization to Real Scenes      



Future Work

• A module that consistently improves performance across all OB metrics

• Incorporating more tasks (i.e., surface normals, segmentation) into MoDOT 

• Extending occlusion–depth modeling to outdoor and in-the-wild scenes 



Paper and Code
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