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This talk

A continuous trajectories
A rolling shutter

A dense tracking
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ContinuouslrajectoryRepresentation

ATrajectoryfunction
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ContinuouslrajectoryRepresentation

ATrajectoryfunction

ACumulative BSplines for SE3 (Lovegrove et al. BMVC2013)
AFew other representations in literature
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Advantages

ACombine multiplesensors
ADifferentmeasurementates
AUnsynchronized

AFewervariableshan measurements
AConstrainsnotion (no jumping)
ADifferentiable
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CumulativeSplinedor SE3
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CumulativeSplinedor SE3
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CumulativeSplinedor SE3
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CumulativeSplinedor SE3
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CumulativeSplinedor SE3
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CumulativeSplinedor SE3
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Higher Orde6plines
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RollingShutterCameras
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RollingShutterProjection

APixelx capturedat

tr +ty =17 + tr/h[m]y
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RollingShutterProjection

APixelx capturedat

tr +ty =17 + tr/h[m]y

AProjection constraint

b [ (T(tz i) p))y =[]

ASolve numerically
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RollingShutterRGED Cameras

ATwoindependentRScameras
AUnsynchronized
ADifferentread out times

AAssumptions
A Calibratedntrinsics/ extrinsicd readout times
ARGB -epth not registered
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DenselrackingandMapping

AGoal:EstimateT’(¢) to build amapwithout RSartifacts

AMinimize pixekwiseerror w.r.t. control poses
A Geometricerror
A Photometricerror

AUpdatemapwith rectifiedimagesonce T'(t) converged
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DensdmageAlignment

reference Z.../ Z.. current 7./ Z..
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Geometricerror

reference Z.; @tz . current 2., @tz .y
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Geometricerror

reference Z.; @tz . current 2., @tz .y

p=T(lzcu+ t?ﬂ/h z],) W_l(m; Zow(T))
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Geometricerror

reference Z.; @tz . current 2., @tz .y

rz = Zref(W(T_l(tZ,ref) p))_[T_l(tZ,ref) p]Z
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PhotometricError

reference Zys @tz vt current Z.,, @tzcm
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PhotometricError

reference Zys @tz vt current Z.,, @tzcm

rT = Icur (71' (Tcam T'_1 (tI,mlr—'_tcur,.’I:) p)) —Imf(a’:)

18.12.2015 Christian Ked kerl@in.tum.de 14



Optimization

ANontlinear leastsquaresoptimizedwith GaussNewton
ACoarseto-fine + robustweights
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