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• Early detection of Alzheimer’s Disease (AD) and Frontotemporal Dementia (FTD) is crucial for effective treatment and disease management.

• Diffusion MRI provides valuable insights into white-matter microstructural changes.

• Traditional methods struggle to capture complex brain connectivity patterns.

• We propose ARMARecon, a graph neural network framework integrating ARMA graph convolution and reconstruction regularization.

• The proposed method learns robust connectivity representations and improves dementia classification across multi-site datasets.

RESULTS

CONTRIBUTIONS
1.Compact histogram-based FA features are used to represent diffusion MRI data, reducing dimensionality while preserving important white-matter 

microstructural information.

2.Subject-level graphs are constructed using 20-bin FA histogram features from 9 clinically relevant white-matter regions.

3.We propose ARMARecon, which combines ARMA graph filtering with reconstruction regularization to improve feature learning and connectivity modeling.

4.Extensive experiments on ADNI and NIFD datasets demonstrate that ARMARecon outperforms traditional machine learning and existing GNN methods 

across multiple train–test splits.
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ARCHITECTURE

Performance comparison (mean ± standard deviation) for (A) 90–10, (B) 70–30, and (C) 50–50 train–test splits with 20-fold cross-validation. The selected ADNI cohorts acquired using 

Siemens scanners include 133 CN, 167 MCI, and 88 AD subjects, while the NIFD dataset includes 98 FTD patients and 48 healthy controls. The highest values are shown in bold.
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INTRODUCTION

LOSS FUNCTION

1.Cross-Entropy Loss: supervises dementia 

classification.

2.Reconstruction Loss (MSE): reconstructs the 

original FA histogram features from the decoder.

3.λ: balances classification accuracy and 

reconstruction regularization.
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