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System Overview

» Object coordinate system: describes object surface S
Surface S given by CAD model

» Camera coordinate system: describes 3D points P,
P, obtained by triangulating corresponding feature points in the images

» Calibration 7., : P; — S
Tcalibtp;/:R°p;’—|—C_; ,P;ES

Minimize robust cost function: S d,.(P/, P,) — min

» Goal: increase accuracy of state-of-the-art techniques left right

camera cenire camera cenire

CAD model of calibration object Left and right image of stereo camera, | X 5| = 250.33 mm

Contributions

» Use Gaussian approximation of image gradients for the localization of a feature point instead of a parabolic function

Eliminate systematic error (0.025 pel) in parabolic subpel interpolation
» Use uncertainty of an image feature to calculate the accuracy of the triangulated 3D feature point P,
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3D-CAD-model

» Evaluate error variance of 1000 stereo image pairs = o% of 1000 calibrations

2 o2 for natural scene

» Combine translational / rotational values to get error variance o .. 60 maz
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» Scheme [A]: Robust Estimation (RE)
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» Scheme [B]: RE + Gaussian Approximation (GA) § ok
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» Scheme [C]: RE + GA + Feature Uncertainties 207
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= Error variance o2 _ decreases by a factor of 80
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