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This talk

Å continuous trajectories

Å rolling shutter

Å dense tracking



ContinuousTrajectoryRepresentation

ÅTrajectoryfunction

18.12.2015 Christian Kerl - kerl@in.tum.de 3



ContinuousTrajectoryRepresentation

ÅTrajectoryfunction

ÅCumulative B-Splines for SE3 (Lovegrove et al. BMVC2013)

ÅFew other representations in literature
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Advantages

ÅCombine multiple sensors
ÅDifferent measurementrates

ÅUnsynchronized

ÅFewervariables than measurements

ÅConstrainsmotion (no jumping)

ÅDifferentiable
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Rolling ShutterProjection

ÅPixel     capturedat

ÅProjection constraint

ÅSolve numerically
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Rolling ShutterRGB-D Cameras

ÅTwoindependentRS cameras
ÅUnsynchronized

ÅDifferent readout times

ÅAssumptions
ÅCalibratedintrinsics/ extrinsics/ readout times

ÅRGB + depthnot registered
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DenseTracking andMapping

ÅGoal: Estimate to build a mapwithout RS artifacts

ÅMinimizepixel-wiseerror w.r.t. control poses
ÅGeometricerror

ÅPhotometricerror

ÅUpdate mapwith rectified imagesonce converged

18.12.2015 Christian Kerl - kerl@in.tum.de 11



current /reference / 

DenseImage Alignment
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GeometricError
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Optimization

ÅNon-linear least squaresoptimizedwith Gauss-Newton

ÅCoarse-to-fine + robust weights
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