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Covid-19 Chen+, Seizure (Oct. 2020)
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a. Initial rapid-EEG on the first patient
showing 2-3 Hz bifrontal predominant
spike and wave discharges.
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b. Conventional EEG showing improvement
after starting on anti-seizure medications,
with generalized rhythmic delta activity
(GRDA) and occasional generalized periodic
discharges (GPDs) at mostly 0.5-1 Hz.
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. Company FDA Approval Indication
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. J& ,% *ll- : E{% (L_ CJ: 5 J& ,% j:)\ /\Jd)*ﬁtj Apple September 2018  Atrial fibrillation detection
Aidoc August 2018 CT brain bleed diagnosis
N L E e Y P iCAD August 2018 Breast density via
| EE%“ . HE}E%,—\ ('%EJHEJ' ') mammography
Zebra Medical July 2018 Coronary calcium scoring
™\ A N EE > Bay Labs June 2018 Echocardiogram EF
Vet \ \ — y g
. IL‘ ,EJ(' ﬁ . IL‘ =" >< / IL‘ determination
o Neural Analytics  May 2018 Device for paramedic stroke
\§ 114 Oz . =z diagnosis
m L2 AfREREEESR ORU—7, | gnosis o
IDx April 2018 Diabetic retinopathy diagnosis
HE;"E_) lcometrix April 2018 MRI brain interpretation
7 Imagen March 2018 X-ray wrist fracture diagnosis
+ ~ Viz.ai February 2018 CT stroke diagnosis
1\ \ ~xr 7] — — \
N ot ' .
. *ﬁ*$*‘|’ . Ygﬁq:*ﬁ (L_ CJ: 5 D ) ﬁ , ﬁ,‘,} L Arterys February 2018 L|‘ver anfj lung cancer (MRI, CT)
diagnosis
AgE EJI-H'—'E MaxQ-Al January 2018 CT brain bleed diagnosis
— /715 Alivecor November 2017 Atrial fibrillation detection via
Apple Watch
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Michael D. Abramoff, et al : Pivotal trial of an autonomous Al-
based diagnostic system for detection of diabetic retinopathy

in primary care offices, Digital Medicine 39, 2018 ® s(\j'% . Hﬁrﬁtfg%
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Proximal discharge detection r

The automatic detection of the Fukumori, et al. IEEE ICASSP 2019 / Submitted 2020

abnormal waveforms caused b)’ . 300ms 700 ms . 300ms 700 ms
Benign Epilepsy with Centro-

«—Peak point
Temporal Spikes (BECTS) .
Collected about 5,000 samples
from multiple patients.

A medical doctor labels each peak 50 v o
points as a proximal discharge or 500 s 500 ms
an artifact.

(a) A paroximal discharge (b) An artifact

@ Labeled as a proximal discharge

Target: FJ963019, PreProc: DWT, Model: CNN
A |abeled as an artifact 1.0 - o pi
//
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Supervised data are increasing. The dataset e e

includes samples until now. False Positive Rate
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w Fukumori, et al. IEEE ICASSP 2019 / Submitted 2020
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Detecting Abnormal Section ©

Juvenile/Childhood absence epilepsy (JAE/CAE) patients Sakai+, submitted, 2019
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20 40 60 0 0.5 1
Segment index Scores

BAEARGLIL/IZES ID

Pt2 Pt3 Pt4 Pt5 Pt6 Pt7
AUC | 0.792 | 0.958 | 0.695 | 0.540 | 0.670 | 0.960 | 0.930 | 0.884

Entropies +

SVM F{E | 0.200 | 0.791 | 0.393 | 0.160 | 0.206 | 0.729 | 0.452 | 0.375
**CNN AUC | 0.642 | 0.999 | 0.939 | 0.860 | 0.987 | 0.998 | 0.983 | 0.999
GHRERT) | @ 10.0200] 0.964 | 0.707 | 0.348 | 0.558 | 0.962 | 0.999 | 0.958
**LightGBM+| AUC | 1.00 | 1.00 | 0.97 | 0.98 | 1.00 | 1.00 | 0.99 | 1.00

Data
Augmentatio | F {8 0.86 0.98 0.60 0.64 0.88 0.95 0.88 0.99

* Aktar et al., Scientific Reports, 2020 Bzh/QxT > bOE—EBRBRSGE=REAE
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In order to use multiple features of the EEG signal at the
same time, we extract the features separately and fusion.

Feature
Matrix

Spectrogram Phase-Amplltude Coupling Bandpass & Entropy

! '

EZNN modeﬂ [CNN modeﬂ
Flatten

...... Classifier model
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