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Holter ™
monitor

242 HIO|E| 7[& | 82F~112H60bpm~80bpm)

http://cardiacmonitoring.com/holter-monitoring/24-hour-14-day-continuous-ecg-monitoring/ 6/26
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https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-
intelligence-machine-learning-deep-learning-ai/

ARTIFICIAL

NTELLIGENCE
Early artificial intelligence
stirs excitement.
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< & 8  https://www.physionet.org/lightwave

Choose input Settings Help

Database: | --Choose one--
--Choose one--
|| . . . ANSI/AAMI EC13 Test Waveforms (aami-ec13)
g Abdominal and Direct Fetal ECG Database (adfecgdb)
f | MIT-BIH Atrial Fibrillation Database (afdb)
WJ- 1i|J UW k/"“‘w\._,}f w,l ‘ PAF Prediction Challenge Database (afpdb)
1 {\If I AF Termination Challenge Database (aftdb)
I I ini AHA Database [sample excluded record] (ahadb)
Apnea-ECG Database (apnea-ecq)
Blood Pressure in Salt-Sensitive Dahl Rats (bpssrat)
I I I I I CAP Sleep Database (capslpdb)
e - ! I | A MIT-BIH ECG Compression Test Database (cdb)
’V\!W]/ 4W‘fww| WL mefMU Combined measurement of ECG, Breathing and Seismocardiograms (cebsdb)
[ [ [ [ [ Challenge 2009 Test Set A (.../test-set-a)
| | [ [ [ Challenge 2009 Test Set B (.../test-set-b)
Challenge 2010 Training Set A (.../set-a)
Challenge 2010 Test Set B (.../set-b)
Challenge 2010 Test Set C (.../set-c)
Challenge 2011 Training Set A (.../set-a)
Challenge 2011 Test Set B (.../set-b)
Challenge 2011 Pilot Set (.../sim)

——

<
(:E_“

physionetA] MIT-BIH, AHA, CU S open datag 3#& £ U8
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Hx2| - &= H|0|E| Segmentation

PR Interval

QT Interval
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https://upload.wikimedia.org/wikipedia/commons/0/09/ECG-PQRST%2Bpopis.svg



Mx{2] — Labeling

C[O|E] ek5= ol Labeling It
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[ Spectogram ]

Lookahead
Convolution

Vanilla or GRU
Uni or Bi
directional
RNN

1Dor2D
Invariant
Convolution

Deep Speech 2

https://arxiv.org/abs/1512.02595 : deep speech 2, figure 1

samsungsds-rnd / deepspeech.mxnet @ Watch~ 4

¢>» Code lssues 2 Pull requests 0 Projects 0 Wiki Insights Settings

A MXNet implementation of Baidu's DeepSpeech architecture

rnxnet warp-cte speech baidu deepspeech arch stt speech-recognition speech-to-text  Manage topics

P 78 commits ¥ 2 branches 5 0 releases 28 ? contributors

Eranch: master = Mew pull request Create new file | Upload files

Soonhwan-Kwon fix duplicated drop out layer
BB Libri_sample first commit

layer fix duplicated drop out layer

incubator-mxnet / example / speech_recognition /
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https://arxiv.org/abs/1512.02595

INPUT
DATA

Output softmax

RNN

CNN
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CNN ML - Feature Extraction (1)

freq.

time
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Input signal

&op

NPonms samples

T é: Time Bt -

NPoints samples

NPoints samples
|

/|
Owerap 4&5

There are 3 segments here,ie, NS= 3 tobe usad
in aweraging the spectrum.

http://edadocs.software.keysight.com/display/ads2009U1/FFTAnalyzer



CNN ML - Feature Extraction (2)
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CNN result

RNN Input
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https://www:.altoros.com/blog/the—-magic-behind—google—translate-sequence-to—sequence-models—and-tensorflow/






Initial State

13 1.1

CHAFEHH| @ 8 core CPU 125 oo
1.2
15 0.8
CHAG|O|E| @ 24A]|7t ECG data | 0.7
1.1 0.6
= . = 1.05
SHAESIE @ |nit CHH| 26%0|4 &EHQ 1 08
0.4
. 0.95 03
ZHA0 0 |nit CHH| 8% & QR - .
0.85 0.1
0.8 0
minit " 2H minit " 2 H
SEl= 2
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Matrix GAF ZEA (via Intel MKL)

https://www.altoros.com/blog/the-magic-behind—google-translate-sequence-to-sequence-models—and-tensorflow/

- =
S mEme
INTEL™ MATH KERNEL LIBRARY
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https://software.intel.com/en—-us/mkl?_ga=2.62858031.2040802081.1541643500-2104086487.1541643474
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https://www.altoros.com/blog/the-magic-behind-google-translate-sequence-to-sequence-models-and-tensorflow/

1.4 1
0.9
L& 2| - 8 core CPU 1.3 08
0.7
CHAYHIO[E] : 24A]7t ECG data 06
1.1 0.5
Fete  Init THH| 29.3% &5 0.4
1 0.3
£ :nit CiH] 5% =& g 02
0.1
0.8 0
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2t A|11'2 442 one-hot encoding 5}7|
Inverse Data = st5ol/|

Hyper Parameter

CNN, RNN Hidden Unit = HHL7|
CNN, RNN Layer == HHL7|
Output Class 7H%= Ht3L7|

https://www.machinelearningplus.com/machine-learning/caret-package/attachment/one-hot-encoding/
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color color_red | color_blue |color_green
red 0 0
0 0
blue 0 1 0
red 0 0
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