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Developing ResNet based DL Model on wearable device for diagnosing

Acute Coronary Syndrome

ECG Challenge Team 3
ChangDae Lee(CTM 17), Youngjun Na(MED 18), Hyerim Kim(MED 20), Jungwoo Kim(SIT 22)



Task: Wearable device for Acute Coronary Syndrome
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clinical practice. Vessel Plus 2022;6:62. http://dx.doi.org/10.20517/2574-1209.2022.17




Acute Coronary Syndrome on ECG
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Selected Lead: Il

Wearable, one—lead device

Diagnosis _subclass Lead /

Left coronary arery

umfiex anery

@ IMI
P I, 1Il, aVF

Left antericr descending artery

Right coronary a

® AMI
® ISCA V3, V4 IMI (40~50%) > AMI (33%)

Inferior MI

@ STTC a” « Pathologic Q waves and evolving ST-T changes in leads I, lll, aVF

ext largest in lead aVF, and smallest in lead I

Aguiar Rosa S, Timdteo AT, Ferreira L, Carvalho R, Oliveira M, Cunha P, Viveiros Monteiro A, Portugal G, Almeida Morais L, Daniel B, Cruz Ferreira R.
Complete atrioventricular block in acute coronary sy

Care. 2018 Apr;7(3):218-223. [PubMed]
Newman JD, Shimbo D, Baggett C, Liu X, Crow R, Abraham JM, Loehr LR, Wruck LM, Folsom AR, Rosamond WD., ARIC Study Investigators. Trends in
myocardial infarction rates and case fatality by anatomical location in four United States communities, 1987 to 2008 (from the Atherosclerosis Risk in

Communities Study). Am J Cardiol. 2013 Dec 01;112(11):1714-9. [PMC free article] [PubMed]
https://ecg.utah.edu/lesson/9

: P characterisation and implication on outcome. Eur Heart J Acute Cardiovasc




Data Processing Outline
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Data Pre-processing
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Multi-Labeling

diagnostic_subclass

['NORM'] 7274
['sTTC) 1519

['mry] 993

['LVH'] 793

['AMI'] 587

['AMI', ‘IMI") 409

o - Non acute | 8679
['CLBBB"] 288

['IRBBB'] 264 IMl 2623a
['NORM', ‘IRBBB'] 197

['LAFB/LPFB', 'AMI'] 192 A M I 2471 a
['ISCA'] 168

[LVH, ‘TMI] 143 STTC 2230 a
['AME, 'LVH') 137

['STTC', 'LVH'] 123 3 |SCA

['ISCA', ‘TMI"] 116 758 a
['STTC', 'IMI'] 100

o = —¥% 15CI 318
['ISCI', 'ISCA'] %0

['CRBBB'] 78

['NORM', 'IVCD'] 77

['IMT', "IVCD) 74

['AMI', ‘ISCA"] 72

['IveD'] 71

['LAFB/LPFB', 'IMI'] 70




Model Architecture

Input —Conv —~Conv — ReLU —~ Conv —{ +)--ReLU — Pool —~ FC — ReLU —~ ReLU — Sigmoid

N Residual block ____________________. ;




Result
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Result - Binary Classification

Predicted
accute not_accute
Actual accute 1856 598 2454
not_accute 736 1111 1847
2592 1709 4301

Accuracy 0.690
Precision(2 40| &%) 0.716
Recall(2! 2 &) 0.756

f1 Score 0.735
S0l& 0.602
SdUsX 0.650




Result - Multi-labeled Classification

Precision(2 4 0l £ %) 0.560
Recall(2! &2 &) 0.811

F1 Score 0.663
Hamming loss 0.140

*Threshold 0.2




Implications

@ Apply in 24h wearable ECG device

ECG RECORDER WITH Al ANALYSIS
Guard Your Heart All Day Long

® Strengthening of Disease
Response and Recovery




|
y = ReLU() (y)

Recommendations

@ Additional lead, V3

Late Fusion Early Fusion
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Thank You for Listening!




