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Vision system for self-driving car
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Stereo Disparity Map
• We Use Semi Global Block Matching (SGBM) to compute the 

disparity map. Higher value means closer to the camera.
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Stereo Disparity Map
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Ground Segmentation
V disparity map 
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• Fit a line or plane in V-diaprity map.



Occupancy Grid Computation
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Topological Persistence
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Persistence Diagram

10

Noise 
• Apply a threshold to persistence diagram to avoid noise



Persistence Diagram
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Noise 
• Regions with high enough persistence are the result regions.



Robust Segmentation
• Segmentation by threshold method
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Occupancy Grid Alignment
• Compute the rotation (R) and translation (T) motion between 

successive images using SIFT 

• Use the homograph information to accumulate the occupancy map 
by a Bayesian filter approach
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Motion Segmentation
• In the accumulated occupancy grid, the regions with higher 

probability represent the static object  

•  The region with low probability are the objects in motion
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Robust Tracking
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Robust Tracking
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• Solve a maximize a posteriori probability problem



Robust Tracking
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Robust Tracking
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Experiment
• Implemented in MATLAB  

• Use KITTI dataset  

 - A: 200 frames represent inner city 

 - B: 120 frames represent residential traffic
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Experiment
• Tracking results over 10 consecutive frames
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Evaluation
• Motion segmentation
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Evaluation
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Evaluation
• Tracking
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Thanks !
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