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Tangential (Decentering) Distortion
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cx, cy are the x and y coordinates of the optical center in the image plane. Using the center

of the image is usually a good enough approximation.
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Fitting in with our previous camera model, we can formulate this in terms of the collinearity
relationship (assuming Brown-Conrady distortions):
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or, with Kannala Brandt distortions:
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WEe'll use this term to model the effects of radial and tangential distortion on our light rays, and solve

for where those distorted rays intersect the image plane:
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Using this ; term, we can now model the correction of our distorted points.

|:$i:| _f |:Xc/Zc:| x; (kl'-"? 4F k2’f;-1 1 ka'f'?) j (rf aF 2:::?) + 2paz;y;
vil 7 IYe/Ze] i (kar? + Rar? +Rarl) | | p2 (7} + 290) + 2piziys

The inverse model therefore places our image-space coordinates on both sides of the equation!

Optimizing across a non-parametric equation like the inverse model is more difficult than optimizing
a forward model; some of the cost functions are more difficult to implement. The benefit to the
inverse approach is that, once calibrated, one could formulate the problem as follows:
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