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Nonlinear KCCA

Design signal

fMRI data

Activation pattern

 Data processing pipeline

 Kernel selection
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Self-supervised learning
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data
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data

 Similarity comparison [11]  Voxel shuffling
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Self-supervised learning

 Objective function

 Testing (Simulated fMRI)  Testing (Task fMRI)

FPR: Activated voxel not on ground truth
TPR: Activated voxel on ground truth

FPR: Activated voxel not on gray matter
TPR: Activated voxel on gray matter

 Assumption

High shuffling 
robustness

Accurate 
activation pattern



Results (simulated-fMRI)

Simulation (a):
Number of subjects: 20
Activated regions: Anterior cingulate, 
precentral gyrus, inferior frontal, insula, 
mid frontal and mid temporal

Simulation (b):
Number of subjects: 20
Activated regions: voxels with the top 10% 
highest correlations to the design signal



Results (task-fMRI)

Task fMRI (a):
Name: HCP
Number of subjects: 87
Contrasts: Targets minus non-targets

Task fMRI (b):
Name: In-house scans
Number of subjects: 64
Contrasts: Encoding minus control/ 
Recognition minus control



Summary

 Self-supervised learning framework to optimize hyperparameters in nonlinear KCCA

Thanks for your attention !

 Resting state (Linear KCCA)

 Activation overlays on gray matter (Deep CCA)

Previously hyperparameter optimization algorithm

Our results


