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3DGS on dash cam videos is untapped.

Ø The advance of neural rendering techniques 
openes up new possibilities in autonomous driving.

Ø Existing methods are primarily designed for videos 
collected by autonomous cars.

Ø Dash cam videos deeply reflect the diversity and 
complexity of real-world traffic scenarios.



Applying 3DGS on dash cam videos is challenging.

Ø Existing obstruction removal 
methods fall short on the complex 
obstructions on windshield.

Ø Naively training 3DGS on dash cam 
videos faces strong ambiguity
between obstructions and driving 
scenes.

Ø Varying illumination in real world 
makes this task even more 
challenging.



Our Task: Novel View Synthesis and 
Obstruction Removal

Ø Novel view synthesis: 
synthesizing images at novel 
view perspectives.

Ø Obstruction removal: removing 
obstructions by decomposing the 
images.



Observations

Ø Observation 1 Reflections are from 
objects inside the car. Reflections 
and occlusions are both relatively 
stationary with the car.

Ø Observation 2 The strength of 
reflections are conditioned on the 
incident light, which is changing as 
cars move along the road.



Pipeline

Ø Global-shared Hash 
Encoding utilizes the 
static motion prior of 
obstructions.

Ø Latent Intensity 
Modulation grasps the 
intensity changes of 
reflections.

Ø MVS priors is leveraged 
to enhance the geometry 
of 3D Gaussians.



Qualitative Results

Ø Our method 
surpasses 3DGS in 
both rendering quality 
and geometry.

Ø Our method achieves 
significantly better 
results in obstruction 
removal.



Quantitative Results


