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LiDAR DepthFrame

LiDAR:

• Sparse

• Incomplete

• Scanline Artifacts
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Problem Setting
Task: Event-based Monocular Depth Estimation

Monocular
Depth

Event 
Camera

Network

Events

Synthetic Depth

Constraints: Low quality LiDAR supervision

Scanline 
Artifacts

Incomplete 
Coverage

LiDAR Synthetic 
Depth

Dense ✗ ✓

Complete Coverage ✗ ✓

No Scanline Artifacts ✗ ✓

Metric Scale ✓ ✗

Idea: Use daytime event + image datasets, 
generate synthetic depths from images using 
foundational depth models
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Solution

Hybrid
Event 

Camera

Network
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• NDC maps relative depths to metric depth with MLP
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DepthAnything 
V2

Synthetic Depth 𝒚𝒕
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Predicted Depth 𝒅𝒕
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)

• ACE downweighs depths with high deviation from LiDAR

• Generate synthetic (relative) depths with foundational depth model

𝑳𝒄𝒂𝒍(෥𝒚𝒕
𝒔𝒚𝒏
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Calibrated Depth ෥𝒚𝒕
𝒔𝒚𝒏

෥𝒚𝒕
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𝒔𝒚𝒏

)

Nonlinear Depth 
Calibration 

(NDC)

• Predicted depth supervised by confidence weighted calibrated depths 𝑾𝒕
𝒅 = 𝑭𝒄𝒐𝒏𝒇(𝒆𝒙𝒑 − 𝒍𝒐𝒈 ෥𝒚𝒕

𝒔𝒚𝒏
− 𝒍𝒐𝒈 𝒚𝒕

𝒈𝒕
, 𝒚𝒕

𝒔𝒚𝒏
, 𝒎𝒕

𝒈𝒕
)

Alignment-Aware Confidence Estimator (ACE)

𝑾𝒕
𝒅
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Solution

• Dual Decoder Training: Employs separate metric and relative depth decoders to specialize learning and jointly regularize the 
encoder for sharper, more robust depth maps.

• Context Transformer: Incorporates temporal and semantic cues by attending to past depth and event features for consistent 
depth prediction.
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Quantitative Results
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Qualitative Results (MVSEC)

Frame Distil-E2D (E) (Ours) Distil-E2D (E+I) (Ours)EvT+ (E) GT DepthEvT+ (E+I)Events
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Qualitative Results (DSEC)

Frame Events Distil-E2D (E) (Ours) GT Depth
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