
A highly effective module to 
integrate tabular and
3D image information for 
dementia diagnosis and
time-to-dementia prediction.

Combining 3D Image and Tabular Data via the 

Dynamic Affine Feature Map Transform

Sebastian Pölsterl, Tom Nuno Wolf, and Christian Wachinger

Background
• CNNs have been shown to be effective for diagnosing 

Alzheimer’s disease from MRI.
• Tabular biomarkers are often required for a holistic 

view of the patient’s health: demographics, laboratory 
measurements, genetics, …

• How to integrate such data is not well studied.
• Goal: Effective integration of all sources of 

information to improve Alzheimer’s disease diagnosis
and time-to-dementia prediction.

DAFT: Dynamic Affine Feature Map Transform
• Idea: establish a two-way exchange of information between

high-level concepts learned from the MRI and the tabular
biomarkers.

• Solution: an auxiliary neural network dynamically incites
or represses feature maps of a convolutional layer cond-
itional on both image and tabular information.

• Computationally efficient, because it does not depend on the
num. of samples, nor the spatial resolution of feature maps.

• Can be integrated into any type of CNN.

Ablation Study
• DAFT is relatively robust to choice of location.
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Experiment: Time-to-Dementia Prediction
• 755 subjects from ADNI:

Progressor (37.4%), median follow-up time 2.01 years.
• 643 ROI around left hippocampus; 9 tabular biomarkers
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Experiment: Diagnosis
• 1341 subjects from ADNI:

Dementia (19.6%), MCI (40.1%), CN (40.3%).
• 643 ROI around left hippocampus; 9 tabular biomarkers.
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DAFT vs FiLM
• Effectiveness of DAFT 

mostly due to shifting 
feature maps (!).

• DAFT is more robust to 
inaccurate ! and !.

I: Uses images. T: Uses tabular data. L: Linear model. NL: Non-linear model. I: Uses images. T: Uses tabular data. L: Linear model. NL: Non-linear model.
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