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Neural Cortical (NC) Maps

P3

meesssssss—) [ (p)
Barycentric
Interpolation

Discrete
Representation

Cortical Feature Map

‘ % S4(P) . Contlnuous.
Representation
Forward pass through

(encoding + MLP)

‘ﬁ % IEEE
April 11, 2026 Ines VATI \/A/Jl_@ ISB' 2026

\E



Neural Cortical (NC) Maps
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NC-Reg with Simulated Annealing (SA)

AL <0 OR U([0,1]) < exp(——)
2

Local minimum

AL =L(F,M,R,,nq) — Lt

< ' Feature difference

)
>/A

N
%

Bl 2026 .

April 11, 2026

Ines VATI




Experimental Setup

Task: Register
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NC-Reg : Relevance of SA

Same solution for different initialisation ?
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NC-Reg : Integration in NRR workflows

NRR on the perturbed dataset

Method LI RECICAG Dice (1) | Time (s) | Worst Dice
sulc sulc
SD 0.057 0.912 0.812 35.55 0.0%
NC-Reg + SD 0.056 0.914 0.821 30.26 0.0%
SUGAR 0.167 0.731 0.412 1.46 7.7%
NC-Reg + SUGAR || 0.063 0.903 | 0.822 2.13 0.0%
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Key Takeaways
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Thank You'!
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Spherical Pre-Alignment

Current approaches
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Neural Cortical Maps (NC) - Definition
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Simulated Annealing (SA) reset strategy.
A temperature parameter T; is decreased every time a local minimum is
identified until a temperature minimum T,,;, IS reached. When close to the
end of the optimization, the probability of accepting a worse candidate is
smaller.
1: for k € [[LNT,iter]] do
2:  Rypanga ~U(SO(3))
AL = L{pi}1,F, M, Reana) — L
if AL <0 OR (AE > 0 and U([0,1]) < exp(=2L ) then

3

4 T,
5 Rt—|— 1 < Rrand

6: break
7

3

9

end if
. end for
. 1if 1T} > T, then

10: Tt_|_1 % &TT-[; @ IEEE
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Neural Cortical (NC) Maps - Memory

Compression for large meshes Reconstruction at any resolution
_ # of vertices 136,804
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® | Hash # layers: 16
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