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Challenge

Classic solvers like the 5-point or 8-point 
algorithm require point track from 
synchronized views

This assumption breaks down for rolling shutter and 
event cameras, which produce asynchronous data
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Our Goal

• A novel linear N-Point solver that uses an arbitrary number of 
asynchronous point feature tracks

• A general formulation that handles various sensors like global shutter, 
rolling shutter, and event cameras – and can even combine them

• A highly efficient method that employs Schur complement to reduce 
time complexity.

Develop a unified solver to estimate 3D structure and velocity directly 
from these asynchronous point tracks

Contributions



From Geometry to Linear System
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From Geometry to Linear System

2. Multiple observations from a single 3D point

Different timestamps to avoid degeneracy



From Geometry to Linear System

3. Multiple 3D points

Stacking constraints from multiple tracks



From Geometry to Linear System

Only solve for velocity via SVD on B

4. Schur Complement



Key Results: Robustness

Impacts of Spatial-temporal observations

Noise Resilience



Key Results: Real Performance
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Error metric

• Note: results are mean/median 
velocity error in degrees

• Ours* indicates results on subset 
with track inlier ratio > 0.9



Thanks for watching

 Date: Tuesday, October 21st

Time: 11:45 a.m. — 1:45 p.m. HST

 Location: Poster #407

Join me at my ICCV Poster Session!
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