Overlaps-based normalization
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This is based on paper: Brown, M., & Lowe, D. G. (2007). Automatic panoramic image stitching using
invariant features. International journal of computer vision, 74, 59-73.

In particular, we are interested in section 6 regarding gain compensation. Paper describes a method to
optimize gains (so multiplicative normalization) on N images using the “intensity” on their overlap regions.

In Siril, we also want to introduce:

- Additive normalization
- Normalization wrt. reference image.

The equations are therefore adapted to suit those needs. In the subsequent sections, we will consider we
have N+1 images, image #0 is the ref image and we have N images to normalize.

1. Multiplicative normalization

e is the error to be minimized on all the overlap areas (eqs 27 and 28) to compute the gains g.
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So that the partial derivative wrt. to each gain is:
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0 is the ref image, we set go=1 to force the normalization relative to the ref image. We write the linear
system, setting all the remaining partial derivatives for i=1..N to 0. This also allows to avoid introducing the
2 coefficients oy and .
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And we solve
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For multiplicative normalization, m is the location (or median).
For additive or multiplicative scaling, m is the scale (or MAD).

Once we have the g; gains, they are used directly as the coefficients pscale/pmul in Siril. If scaling is
required, it is computed first and the Aij matrices for multiplicative normalization are multiplied by the
gains found at this first step.

2. Additive normalization

We modify the error equation to compute additive offsets o.

(0 + L) — 0 — ()’

®
I

N =

[\42

j=0 Ryj

M= IV
Mz

N; (0 + 20; (ml] 0j — mji) + (mij Y mji)z)

®
Il
N =

~
Il
=]

j=0

So that the partial derivative wrt. to each offset is:
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0 is the ref image, we set 00=0 to force the normalization relative to the ref image. We write the linear
system, setting all the remaining partial derivatives for i=1..N to 0.
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And we solve
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For additive normalization, m is the location (or median).

Once we have the o; offsets, they are used directly as the coefficients poffset in Siril. If scaling is required,
it is computed first and the Aij matrices are multiplied by the gains found at this first step.






