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Goal: Fast and accurate 4D sensing

of vehicles from multiple cameras.
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Insight

Structured point: accurate 

matching but imprecise tracking

Unstructured point: precise 

tracking but inaccurate matching 

1. The distances between the structured points and unstructured 

points are constant over time for rigid deformation

2. No cross-view matching of the unstructured points are needed
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Fifth Ave. &Craig St. : reconstruction of 32/45 cars from 9 cameras @60fps for 3 minutes

1 2

3 4

5 6

7 8

Butler St. &40th St.: reconstruction of 29/33 cars from 12 cameras @60fps for 3 minutes

cRANSAC: Whole car multiview association

Time alignment: Motion coherency

Rigidity Link: Length preservation

Formulation

Challenge

Noisy and incomplete keypoint detection (structured point) prohibits 

accurate multiview car association and reconstruction by ray triangulation.
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The car motion is computed from the unstructured points

Application:

1. Traffic behavior understanding

2. Autonomous driving

3. Pollution analysis City of the Future


