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Artifical Intelligence solving a new problem
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Capture Electric Biosignals
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epileptic seizure: 

time: < 3 minutes to

ensure life support 

deep sleep, all well eyes closed. OK focal seizure:

time: < 3 min. for neuro tests

medication or brain surgery

lateral focal spike

medication or

sugical intervetion

eating. OK wake up: OK status epilepticus:

Zeit: < 2 h to avoid irreversible

brain damange

Interpretation of Electroencephalogram (EEG)
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Goal: AI helps to diagnose

ECG

EEG

10 sec – 5 days

Visual patterns

milliseconds to years

Non-visual patterns: Biomarker, HFO, FC, SD

AI

Ultra long term with implants



Projects at AIT



ECG Atrial Fibrilation Detection EEG Spike Detection

Sequence classification Object detection

EEG Neonatal Age Estimation

Deep regression

(1) Source: www.getemed.de, CM 100

(2) Source: www.cephalon.eu/products/eeg-erp/neon-cap

www.encevis.com

EEG Sleep Staging

Sequence classification

EEG Generation

Multiscale GAN

(1)
(2)

Deep Learning Projects

EEG Diagnosis

Biomarker development

Epilepsy risk ############         :0.640 

Dementia risk ##                           :0.01 
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Automatic ECG Analysis Server (AIT)

modified Pan-Tompkins

New ways in Cardiology: Outpatient monitoring using DL

ECG Recording (Getemed)

CardioDSS Project: https://www.eurostars-eureka.eu/project/id/11301



ECG Atrial Fibrilation Detection EEG Spike Detection

Sequence classification Object detection

EEG Neonatal Age Estimation

Deep regression

(1) Source: www.getemed.de, CM 100

(2) Source: www.cephalon.eu/products/eeg-erp/neon-cap

www.encevis.com

EEG Sleep Staging

Sequence classification

EEG Generation

Multiscale GAN

(1)
(2)

Deep Learning Projects

EEG Diagnosis

Biomarker development

Epilepsy risk ############         :0.640 

Dementia risk ##                           :0.01 



1311/03/2021

DeepSpike to Diagnose Epilepsy

Source: https://arxiv.org/pdf/1506.01497.pdf

https://arxiv.org/pdf/1504.08083.pdf
https://arxiv.org/pdf/1506.01497.pdf


External Validation: DD

Differential diagnosis data

n=100 patients, 15 sec

Daenisch Epilepsy Center

https://doi.org/10.1016/j.clinph.2020.02.032

DeepSpike: Clinical Validation

!! Don‘t rely on n-fold cross validation !!

External Validation: LTM

long term monitoring data

n=76 patients, 6770 hours

Neurology Department Hiezing

https://doi.org/10.1016/j.clinph.2020.02.032
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Handcrafted

GPU (GeForce)

CPU (i7) TF C-API

CPU (i7) TF C-API (AVX)

CPU (i7) TF C-API (AVX2)

CPU (i7) TF C-API Pruned

CPU (i7) TF Lite

MINUTES CALCULATION TIME FOR 24 H EEG

Spike detection calculation test, faster is better
N1.edf (30min)

Encevis Spike Detection: Performance

DeepSpike
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Spike Activation Patterns: DeepSpike
Circadian – Sleep – Seizure relation of spikes
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EEG GANs: Multiscale GAN
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Artificial Data

Source: mostly.ai

EEG



Neurophysiology Devices & Software 



2211/03/2021

Royal Phillips aquired Electrical Geostatics Inc (EGI) for € 32 M 

Alan Musk raised $27 M for Neuralink (neuralink.com)

Electrodiagnostic market is growing

32

2017

27

2019
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Fast setup, dry, cloud computing High spatial resolution Ultra long-term subcutaneos implant

Seizure counting

New ways to do EEG

Sources: zeto-inc.com; magstimegi.com; uneeg.com



artifact reduction

24
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source localization EEG trending

Spike/seizure detection

AIT‘s Medical Software for EEG Analysis 

Source: www.uneeg.com/en/products/software; www.encevis.com

www.encevis.com
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Neuralink: Brain Computer Interface

Source: neuralink.com/approach
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Fast setup, Disposable Cap Fast setup, AI Algorithm, ICU

New ways to do EEG

www.brainscientific.com/memorymd/ https://ceribell.com/product.html

Ultra-long + treatment

Sources: brainscientific.com; ceribell.com; neuropace.com;

~ 2500 patients wordwide

~ 1900 patient years recorded

AI used to

• find similar patient

• find next parameter to try

https://www.brainscientific.com/memorymd/
https://ceribell.com/product.html


28Source: www.apple.com/at/watch/

Measures

• heart rate (sine rhythm)

• warns about atrial fibrillation

• tachycardia

• FDA approved for SW only

Apple Watch: ECG
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accuracy = 83%

Source: https://www.nature.com/articles/s41598-018-21495-7.pdf

Things that were impossible before DL



• New needs for neuro-diagnostic

• encevis AI-based solutions for biosignal analysis

• AI increases flexibility of medical device design

Conclusion
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THANK YOU!

Dr. Franz Fürbass

franz.fuerbass@ait.ac.at

https://open.spotify.com/episode/5OcfEziPxpXWPXslKyRmlK

https://www.linkedin.com/in/franz-f%C3%BCrbass-a519b713


