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Background
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Neural Cortical (NC) Maps
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Neural Cortical (NC) Maps

Original 
feature map
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NC-Reg with Simulated Annealing (SA)

Δℒ < 0 𝒰([0,1]) < exp(
−Δℒ

𝑇𝑡
) OR

Δℒ = ℒ 𝐹, 𝑀, 𝑅𝑟𝑎𝑛𝑑 − ℒ𝑡 

Local minimum

Feature difference



Experimental Setup
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SD
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SUGAR
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(Yeo et al., 2010)

(Ren et al., 2024)

(Lyu et al., 2019)



NC-Reg : Relevance of SA

Same solution for different initialisation ?

Quaternions 
error (°)
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(Huynh, 2009)



NC-Reg : Integration in NRR workflows

NRR on the perturbed dataset 
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Key Takeaways
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Robust, Consistent and 
Accurate

Runtimes

Integrate NC maps into an 
end-to-end neuroimaging 
pipeline
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Thank You !
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Spherical Pre-Alignment

Current approaches
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GeoMorph

DDR
continuous 6D
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Neural Cortical Maps (NC) - Definition

𝒮𝜑: 𝕊2 → ℝ𝑛𝐟
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NC-Reg
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Simulated Annealing (SA) reset strategy. 
A temperature parameter Tt is decreased every time a local minimum is 
identified until a temperature minimum Tmin is reached. When close to the 
end of the optimization, the probability of accepting a worse candidate is 
smaller.
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Neural Cortical (NC) Maps - Memory

Compression for large meshes

N
C

 m
ap

s Cartesian inputs
Hash # layers: 16
width: 32 neurons
# hidden layers: 5

# parameters (MB) Median CUDA time (ms)

955904 3.65 0.18

Su
bj

ec
t f

ile
 (M

B
) # of vertices 136,804

.sphere 4.57

.curv 0.51

.sulc 0.51

Total 4.59

Reconstruction at any resolution
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