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Whatare Hyperparameter3

A Thoseparametersthat we are notdirectly
Interestingbut needto be computed

A Numberof drivingfeatures
A Costfunction weights

A Warp model

A M-estimatorthreshold

A X



_'_~ TheNeedfor SpecificApproaches

The originatostfunction cannotbe directlyused

I&iilc‘:d(U') +A&(U) = A=0

min&y (V) + AE(U) = 1o



_ '~ Approachego HyperparameteSelection

A Informationtheoretico . L/ X ! L/ I ¢

A Crossvalidationlike (OCV, GV®;fold CV,
t wo9{ { % XU

AOthers(L-curvee [ ¢ b X XU



Fe LandmarkBasedCostFunction

o Smoothingweight
Numberaof warp drivingfeatures
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WithsuchW O f S | y Qclassicdknericritethod¥¢anbe used



.~ CrossvalidationLikeSelection

A Foreverypossible values of theyperparameters

i Foreverypoint match’Q ph8 hi
A Holdout point match’Q
A Computethe warp
A Test thewarp with point match’Q

I Addthe testresultfor all point matches
A Keepthe hyperparameterswith best total testresult

A Thisis generallyveryexpensive

A Closedform solutionsexistfor Linear Least Squares
[Wahb& Qvy ddhlinéasl éast Squaresfrenzana
etal 9/ / xQny®o6



Numberof DrivingFeatures

Numberof drivingfeaturesselectedby minimizingthe PRES®(edictionSumof Squares)

Example estimation of an RAVarpfrom 70 point matches
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RMSR / PRESS (pixels)

Numberof drivingfeatures | © | 16 | 25 |

Colordiscrepancy 67.02 59.90 63.84 w. F NI2fAZ




SmoothingParameter

Regularizationweightselectedby minimizing
the OCVQrdinaryCrossValidation) score

Videa warpand OCV for a
varyingsmoothingparameter
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Smoothing parameter
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Data courtesy of de Bruijne et al.
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Warp Computed from the Point Landmarks

Under-smoothed LOOCV-optimal Over-smoothed



Andwith AutomaticPoint Matches?
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e RobustCostFunction

‘ . Smoothingweight
Numberaof warp drivingfeatures

M-estimatortheshold X

Response

\/

Error




Number of
control points




M-estimator
threshold




Smoothing
parameter

Too high



AnAd HocApproach

A Selectioralgorithmssplit the point matches
Into a training and a test set

A Butthey do not use all the datave alsohave
pixelcolors

A Proposedapproach use point matches as
Wi NI AYAY3@losiSa Wiy &a ir
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Point correspondences

Source image

Our criterion (threshold = 25%)

VFold CV (threshold = 20%)






