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> ECG12NET: 1684 CNN&E#H 1 4
> 1284 A FHRERBEFEEIR

A ECG Lead block

dense unit (DU) B ECG12Net Attention block
BN + ||BN¢|| ||BN+||
RelU H conv RelU conv RelU conv |

1,024x11 1x1x864 attention-1

Lead |

1,028x1x1 dense block ECG Lead block-1

weighted
output-1

output

attention-2

kernel size: 7x1
stride: 1

Lead Il ECG Lead block-2

weighted
output-2 Linear

output
16x1x864 1x1x864 (ECG12Net-1)

kermel size: 16x1
stride: 16x1

For attention ...

output

Output
(ECG12Net-2)

S12X132 oncaunit: 3 256x1x160 denscunit 6 64x1x512 densenit; 3 OX1XB64

I pooling H dense H pooling | I dense H pooling | I dense H BN |
256x1x64 64x1x320 16x1x768 16x1864 1024x00 Dt
ket she: 24 12831192 32x1x544 6 ECG Lead block-12

dense H pooling | I dense H pooling

denseunit: 3 128x1x288 denseunit: &  32x1x736

EMPNet (MLP)

attention-12

weighted ECG morphology
output-12 parameters (EMP)
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NECK : |supple.no 1ymphadenopathy L
CHEST : [crackles, bil

HEART : lre*u'ax heart beat.no murmur.no thrills

ABDOMEN : I soft.no tenderness.no palpable mass

GENITALIA : [No examination this time &7 TR
MUSCULOSKELETAL ?ino deformity or joint swelling.no pitting edema
NEUROLOGICAL * |normal deep tendon reflexes.no babinski sign
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¥ i 3 (n = 86): STEMI (n =73) NSTEMI (n = 1) non-MI (n = 12)
]‘% 1438 e = 84.9%
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0.8
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Precision
Sensitivity

0.4
0.4

-4 precision = 84.9%

recall = 82.0% SenSitiVity = 82.0%
81 F-measure = 0.834 54 specificity = 99.6%
AUC = 0.8628 AUC =0.9912
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S 2 precision = 50.0% 85 2 o
recall = 80.0% sensitivity = 80.0%
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Model Validation
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Detection Sensitivity Specificity
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Total | 1,351 1,323 28 0 22

Number of Confirmed Cases of COVID-19 in TSGH - By Date of Diagnosis
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FEDERATED LEARNING

Collaborative Distributed Learning Nvidia Clara + EGX
private data

r

CLARA FEDERATED LEARNING
Addressing Data Diversity & Privacy

-—
-—

A Global Model
I
I
Distributed Collaborative Learning
Build a common, robust Al model without sharing data
Using NVIDIA Clara and EGX to:
Authenticate and deliver Clara FL to participating hospitals ‘ 21 i ‘ ) i i ‘ i i
. . I’ I
Locally train on private data v

A i <
H I 1 < l ™~ . l
Share partial-model weights w l “ﬁ l 0 I

Apply Federated Averaging creating a new global model
Nvidia Clara + EGX Nvidia Clara + EGX Nvidia Clara + EGX

private data private data private data
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CORISK Score Blood C-Reactive Protein Concentration
T Blood Absolute Neutrophils
Blood White Blood Cell Count

Blood D-Dimer Concentration

Blood Lactate Concentration

Blood Lactate Dehydrogenase Concentration

Blood Creatinine Concentration

| | Blood Procalcitonin Concentration
Estimated Glomerular Filtration Rate

| CXR Features | | EHR Features ‘ Blood Troponin Concentration
Blood AST Concentration
. _ Blood Glucose Concentration
Pretrained Pretrained on >200,000 images Oxygen Saturation
from CheXpert dataset Systolic Blood Pressure
ResNet-34 [1] (pneumonia vs. rest) & Diastolic Blood Pressure
: : fine-tuned on ~500 images from Respiratory Rate
with Sp?tlal MGB to predict RALE [3] score to Patient Age
Attention evaluate lung edema on CXR. [PCR for RNA; not used as input]

f

‘ CXR Image | AP or PA Portable Chest X-ray

[1] He. Kaiming, et al. "Deep residual leaming for image recognition." Proceedings of the IEEE conference on computer vision and pattern recognition. 2016.

2] Wang, Ruoxi, et al. "Deep & cross network for ad click predictions.” Proceedings of the ADKDD'17. 2017 1 7
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Generalizability

B Local (others) [ FL (gl. best)
1.000

0.800
0.600
0.400 I | I

20 Avg.

Avg. AUC
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24h avg. AUC: 0.942
72h avg. AUC: 0.909

o EFIHIMNF Y LR AN EIR R AT
16% performance improvement
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