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LED: Light Enhanced Depth Estimation at Night
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Main Takeaways

Depth Anything V2 on 
NSDD

● Light Enhanced Depth (LED) is a 
cost-effective method that harnesses 
high-definition headlights’ pattern to 
enhance nighttime depth estimation 
from RGB images.

● LED demonstrates great performances 
improvements on our real-world 
car-mounted prototype.

● We release the Nighttime Synthetic Drive 
Dataset (NSDD), comprising 49,995 
comprehensively annotated nighttime images

● Nighttime camera-based depth 
estimation is a highly challenging 
task. 

● Current solutions rely on expensive 
sensors (e.g., LiDAR).

● Vision foundation models are 
unreliable in low-light conditions.

Nighttime Synthetic 
Drive Dataset

● Projected pattern deformations provide 
guidance to the network and cues about the 
scale and geometry of the scene.

● The reference pattern is implicitly learned by 
the network during training. 

● Checkerboard pattern contains features 
easily learnable by CNN architectures.

High beamLED Pattern

R
G

B
D

ep
th

Se
m

an
tic

………

Ground Truth High Beam LED

Lo
w

 b
ea

m
LE

D
 0

.5
°

LE
D

 0
.2

5°
LE

D
 0

.12
5°

RGB Depth Prediction Ground Truth

Studies

● LED improves nighttime performances 
of any depth estimation architecture.


