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fMRI
Dimension Brain
reduction Connectivity '/ w"
Dynamic Fast state transition Classification
Correlation based [1] No No No
Sliding Window (SW) Yes [2] No Additional classifier [3]
Hidden Markov Model (HMM) [4] Yes Yes No
Ours Yes Yes Yes

[1] Biswal, B., et al., Magnetic resonance in medicine, 1995

[2] Allen, E.A., et al., Cerebral cortex, 2004

[3] Ji,J., etal, IEEE Journal of Biomedical and Health Informatics, 2021
[4] Zhang, G., et al., IEEE transactions on medical imaging, 2019



E: Cleveland Clinic Step 1: Dimensionality reduction

> ADNI dataset Number of subjects (AV45>1.1)
Normal Control (NC) 74
Mild Cognitive Impairment (MCI) 119
Alzheimer’s (AD) 99
Total 292

» Independent component analysis [5] 54 Components corresponding to 9 different regions
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Cognitive control (CCN) T = 135 Number of time points
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Frontal (FN) K j
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Cerebellar (CB) [5] McKeown, M.J., et al., Human brain mapping, 1998



[3 Cleveland Clinic Step 2: Hidden Markov Model
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E: Cleveland Clinic Step 3: Supervised learning

» Hidden conditional random fields [6]
Gradient descent
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Normalized probability: p(c|X) = ) 8 . . .
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Optimizer: Adam
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[6] Quattoni, A., et al., IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2007
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* Classification accuracy (100 cross-fold validation)
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E} Cleveland Clinic Summary

Previously Sliding Window Methods Previous HMM-based Methods
» Require fixed window size » Unsupervised; trained separately for each class
» Not adaptive to fast transitions » Ignored inter-class information — lower accuracy

» Need separate classifier

Our results

» Supervised HMM framework — improved prediction accuracy

» Joint connectivity estimation and classification — Faster, cleaner, and adaptive to rapid state changes

Thanks for your attention !



