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Experiments: How Hard is Snow?

• First multi-modal paired domain adaptation dataset in 
clear and snowy weather
• 74 sequence pairs recorded in the same season, on 

similar roads, using the same vehicle platform
• 3D bounding box annotations for 3D object detection

• Underexplored impact of snow on 3D object detections
• Lack of existing paired weather datasets
• Synthetic datasets (e.g., created using de-snowing) 

often lack realism and introduce confounding factors 
that hinder accurate evaluation

• Sequences are ≥ 100 frames
• 53 / 74 sequence pairs 

overlap spatially
• Training sequences are 

labelled on every 10th frame, 
but the validation set is 
fully labelled to ensure 
accurate evaluation

1. Downsample CADC labels to 
match CADC-clear

2. Create data mixtures of varying 
amount of snowy data

3. Train Base and SSL models 
using sparse and pseudo labels1

• Snowy objects are more difficult to detect 
• Snowy objects are a distinct domain
• Training with balanced snowy and clear 

data performs best

• Low quality de-snowing is more 
detrimental than helpful
• De-snowing is not a realistic way of 

generating clear weather data

Goal: minimize spatial and temporal 
differences between two sequences

Matching preferences:
1. Same lane
2. Different lane but same direction
3. Any lane on the same road 
4. Roads with partial coverage
5. Similar road type and traffic density

1. Interpolate spatial models 2. Compute coverage ratios

3. Choose sampling frequency and endpoints

Examples
Equitemporal

Equidistant
interp.
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Data Paired

Model A Model B

Evaluate

+ snow

TrainTrain

(CADC-clear or 
de-snowed) (CADC)
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∆% indicates the difference w.r.t. the clear model. Evaluation results show Waymo OD’s L2 AP3D (%) metric.
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1 Models use the VoxelNeXt architecture. The Base model trains only 
on sparse labels. The SSL model trains using high quality pseudo 
labels that Base model produces, via semi-supervised learning.
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