
Video Ground Truth Adapted Not Adapted

Results without Adaptation

Testing on data 23 minutes after 
training on the original sequence

Shadow segmentation fails without 
adaptation of the shadow model 

Adapted Not Adapted
total back. shadow vehicle back. shadow vehicle
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shadow 385305 35.53% 62.35% 2.12% 38.19% 4.74% 57.07%
vehicle 464896 15.87% 31.37% 52.76% 13.04% 18.49% 68.47%
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Experimental Results
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A frame from the input video sequence
Ground truth from manual segmentation
Uniform transition probabilities (GMMs only) 
trained with ground truth

Full HMM with learned transition probabilities
trained with ground truth

Uniform transition probabilities (GMMs only)
trained with 3-d models

Full HMM with learned transition probabilities
trained with 3-d models

Test video contained 4000 manually segmented 352×240 
frames with 14 vehicles appearing in 560 of the frames

The first 3000 frames were 
used for training, the last 
1000 frames for testing

Appearance models trained 
with 3-d alignment perform 
nearly as well as those 
trained on ground truth

Using state transition 
probabilities also provides a 
slight improvement
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