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Introduction (1/2) Introduction (2/2)
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Data (1/2) Data (2/2)
* MIT-BIH Arrhythmia open database * Raw data size - 47 x 650000 R
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Denoising (1/3) Denoising (2/3)
* # i baseline * * powerline :
- % — 18 median filter : - 3% 3 — 18 FIR filter (Finite impulse response)
= JE4F Pk~ QRS & - 35Hz
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Denoising (3/3) Peak Detection

riginat Signat * PTF (Pan Tompkins Filter)
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Signal Segmentation (1/2) Signal Segmentation (2/2)
* Segment B Mo 2t B * Normal Sinus Rhythm * 6540
*» Mean sample : 281 " " k. * Atrial Premature @ 1326 ?": ;—g‘.'ll,,‘___.,-f‘ EE _.,_,,‘"I‘;,/‘-,__I
* Resample : 281 /\J\,f\, /\‘\/\(‘k AJ\A * Premature ventricular contraction © 2040 Ve 7 M.t ™
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Continuous Wavelet Transform (1/2) Continuous Wavelet Transform (2/2)
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Training and Testing (1/3) Training and Testing (2/3)
* Total - 13905 * Layers :
- Training : 11125 (80%) - 1 Input 2242243
L - 2. Convolution 3x3 8
* Testing * 2780(20%) - 3. Batch Normalization
- 4. ReLU
- 5. Max Pooling 2x2
- 6. Convolution 3x3 16

- 7. Batch Normalization



Training and Testing (3/3)

- 8. RelLU

- 9. Max Pooling 2x2

- 10. Convolution 3x3 32
- 11. Batch Normalization

- 12. ReLU

- 13. Max Pooling 2x2

- 14. Fully Connected 5

- 15. Softmax

- 16. Qutput

Results (2/3)

« Sensitivity % o P R
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Ten-fold Cross Validation
« Total : 13905

* Training : 12476 (90%)

« Testing * 1429 (10%)

* Mean Accuracy : 99.927 %
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Reference (2/2)

« Application of deep convolutional neural network for

* A Survey on various Machine Learning Approaches for

* A novel wavelet sequences based on deep bidirectional LSTM
network

* A novel application of deep learning for single-lead ECG
classification

+ A deep learning approach for ECG-based heartbeat classification for

Results (1/3)

* Accuracy : RS B DO B O
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- Testing Accuracy : 99.964 % § ™™™ et ot el o .
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Results (3/3)
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* Specificity : Py sarumsns| 2 | ob o | s | abs | 57
- Class (0) : 0.9996 N A
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Reference (1/2)

» Towards End-to-End ECG Classification with Raw

* Deep learning for healthcare applications based on physiological
* Deep Learning for ECG Classification
* Deep Convolution Neural Networks and Leamning

= Arrhythmia detection using deep convolutional neural network with
long duration ECG

= Application of stacked convolutional and long short-term memory
network for accurate
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