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Problem Setting

Task: Event-based Monocular Depth Estimation

Constraints: Low quality LIDAR supervision

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

Alignment-Aware Confidence Estimator (ACE)

 Generate synthetic (relative) depths with foundational depth model

NDC maps relative depths to metric depth with MLP

ACE downweighs depths with high deviation from LiDAR

Predicted depth supervised by confidence weighted calibrated depths ( W¢ = Foonp(exp(—|log(7") — log(y?)|), ¥;
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Solution

* Context Transformer: Incorporates temporal and semantic cues by attending to past depth and event features for consistent
depth prediction.

* Dual Decoder Training: Employs separate metric and relative depth decoders to specialize learning and jointly regularize the
encoder for sharper, more robust depth maps.
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Distil-E2D (Event)
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Quantitative Results

Table 1: Quantitative results on MVSEC Dataset.

dayl nightl night2 night3
I0Om| 20m{ 30mJ| 10m] 20mJ|] 30m| 10m| 20m| 30m| 10m] 20m| 30m] runtime(ms)

Event-only (E)

ULODE[37] 272 384 440 313 402 489 219 315 392 286 446 505 25.0
MDDE+8] 185 264 313 338 382 446 167 263 358 142 233 3.8 24.2
EMDI[30] 140 207 265 218 270 364 206 276 342 209 282 352 5.3
ERE[11] 144 223 275 185 245 324 166 253 315 149 237 297 35.0
EvT+ (E)[12] 131 192 232 154 231 296 147 222 292 136 213 284 35.0
Ours (E) 114 156 181 141 216 275 133 206 270 113 204 279 10.5
Event+Image (E+I)

RAMNet[9] 139 217 276 250 319 382 121 231 328 101 234 343 6.2
EvT+ (E+D[12] 124 191 236 145 210 288 148 213 290 138 203 277 52.0
Ours (E+]) 1.04 144 175 135 202 279 120 204 262 099 196 271 475
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Qualitative Results (MVSEC)
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ualitative Results (DSEC)
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