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Clinical Focus: Building AI systems that 
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Technical Background: Self-taught in AI and 

ML.

Honored to be  recognized and supported by 
the Pytorch and Linux Foundation to share this 
cross-disciplinary work today.
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What I will talk about today

• The Clinical Dilemma: Why the EU AI Act makes "Black Box" medical AI un-

deployable.
• The Architecture: A brief look at NeuroBOLT (translating 1D EEG to 4D fMRI).
• The Glass Box Engine: Using PyTorch and Captum (IntegratedGradients) to audit 

the model.
• The Clinical Proof: Mapping mathematical feature attribution back to human anatomy.

• The Next Step: Engineering actionable dashboards for "Human-in-the-Loop" 
compliance.



A Quick Question about our users first
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1 Don’t know 

what a 
GPU is or 
what GPU 
drivers are?

L
e
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l 
2 Know what 

they are but 
don’t really 
understand 
AI.

L
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3 Understand 

what AI is 
and at least 
know what 
it is and 
isn’t useful 
for.

L
e
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l 
4 Can write 

simple AI 
applications 
(with the 
use of AI) 
for their 
own needs.

L
e

v
e
l 
5 Can write 

complex 
applications 
and 
understand 
research 
papers.
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The Results do not look good.



The BlackBox problem in Healthcare

State-of-the-art models now achieve mathematical excellence.

The problem is that they are clinical black boxes.

- EU AI Act
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The Pytorch Glassbox Solution

• The Goal: Clinically-explainable, 

auditable AI ("Glass Boxes").
• The Engine: PyTorch’s Captum

(IntegratedGradients).

• The Output: Mapping deep learning 
math back to physical human anatomy.
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Model Predictions IntegratedGradientsEEG Signals

First off, Our Model: NeuroBOLT

https://soupeeli.github.io/NeuroBOLT/ 7

Electrodes on a subject 

and the EEG readings

https://soupeeli.github.io/NeuroBOLT/


Predictions

Model Predictions IntegratedGradientsEEG Signals
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IntegratedGradients

Model Predictions IntegratedGradientsEEG Signals
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What can we infer?

Model PredictionsEEG Signals

The Expected: High attention on the occipital 

electrodes (aligning with Cuneus anatomy).

The Unexpected: Significant focus on temporal and 

frontal regions.
Hypothesis A (Biology): The model is successfully 

tracking connected visual and attention neural 
networks.
Hypothesis B (Artifact): The model is "cheating" by 

using frontal eye blinks as a proxy for visual activity.

The Verdict: This ambiguity is exactly why clinical 
"Glass Boxes" and human oversight are mandatory.

IntegratedGradients
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What is missing?

1. Clinician-in-the-Loop: Active clinical 

validation by neurologists, not just 

engineers/researchers.

2. Data Transparency: Clear clinician 

visibility into training data distributions and 

biases.

3. Actionable Clinical UI: Translating 

backend math (Integrated Gradients) into 

intuitive, visual dashboards, for example 

with streamlit.
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Thank you!

The code is available at:

https://github.com/clinexplain/MVP

The code for NeuroBOLT is available at

https://soupeeli.github.io/NeuroBOLT/

GITHUB

FEEDBACK
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https://github.com/clinexplain/MVP
https://soupeeli.github.io/NeuroBOLT/
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