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ABSTRACT

Deep Learning, an advanced technology for machine learning, is currently being applied to various
industrial fields and is being actively applied and developed in the fields of finance, e-commerce, and
Internet of Thing, which require prediction. In particular, this study will be applied to the prediction of
heart disease in the medical field, and it will provide the advantage of early detection of heart disease
or saving medical treatment cost such as angiography for non-heart disease patient. To apply the
Multilayer Perceptron machine learning technique for Deep Learning, 2 Hidden Layers and 10
Perceptons can be constructed to improve learning accuracy. By using Back Propagation during learning,
it is reversed from the Output Layer to the Hidden Layer so as to reduce the error. The error is
reduced by using ReLU or Sigmoid function, and the generated prediction model optimizes the model
through the Adam optimization function. In a case study, heart disease data is learned using heart
disease diagnosis and presence or absence of heart disease provided by the Machine Learning &
Artificial Intelligence System Center at the University of California, Irvine. The Deep Learning module
is developed using a Python-based TensorFlow and validated using randomly extracted data samples
from heart disease data after learning.
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Table 1. Attribute of Heart Disease Data

No. Attribute
age

1
2 sex
3 chest pain type(4 values)
4 resting blood pressure
5
6

serum cholestoral in mg/dl

fasting blood sugar > 120 mg/dl

resting electrocardiographic

results (values 0,1,2)

maximum heart rate achieved

9 exercise induced angina

oldpeak= ST depression induced by

10 . .
exercise relative to rest
the slope of the peak exercise
11
ST segment
12 number of major vessels(0-3)
colored by flourosopy
13 | thal
- osex - AELEA, 294)
- chest pain typed values) : 7}& &5 QL
AA dAd=, 2 oA gAs, 3 HdY

AE 1%, 4 34 89
+ resting blood pressure : g Al &<t
- serum cholestoral in mg/dl : 8% F#H 2 E
- fasting blood sugar > 120 mg/dl : &5 K
1: true, 2: false)
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resting electrocardiographic results (values
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- maximum heart rate achieved : o} 4Ju
exercise induced angina : 502 <% ¢
AELs, 2819)
oldpeak= ST depression induced by exercise
relative to rest : FA3 BlgshA SFoE
sk ST AAFAAHE A2 2:3E, 3o}
HE AAD

- the slope of the peak exercise ST segment :
Ao ST AIIME AA
number of major vessels(0-3) colored by
flourosopy : 8 ko]

- thal : 2% A=G: AA, 648 14, 7.4

)

A%y HolE) &40 BE AAY §%E U

Bl = A3gh <& D9 2

X 2 A%Y dolHY AFY2x)
Table 2. Result(Class) of Heart Disease Data

No. Class

1 heart disease

- heart disease : AAH AL, 2:92)

3 3 AW HlolHY &£43 22 HolH
Table 3. Attribute and Class Data of Heart Disease

No| 1 (2| 3| 4|56 7| 8] 9|10[11|12| 13|14
66 0.0 4.0| 178 228| 1.0| 0.0 165| 1.0 1.0 | 2.0| 2.0| 7.0

621 0.0] 4.0 150 244| 0.0] 0.0 | 154 1.0| 1.4 2.0| 0.0 3.0

2
38| 1.0 1.0 | 120| 231| 0.0| 0.0 182| 1.0| 3.8 2.0| 0.0| 7.0 2
2
1

e |w| o=
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269| 57 | 1.0| 4.0 | 140 192] 0.0 0.0 | 148| 0.0| 0.4 | 2.0| 0.0| 6.0| 1

270| 67 | 1.0| 4.0| 160| 286| 0.0 2.0| 108| 1.0| 1.5| 2.0| 3.0| 3.0| 2
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Figure 2. Multilayer Perceptron for Heart Disease Prediction
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Table 4. Preprocesswng of Learning Data

L1 = tfnn.sigmoid(L1)

W2 = tfVariable(tfrandom_uniform([10,
b2 = tfVariable(tfrandom_uniform([10],

L2 = tfadd(tfmatmul(L1, W2), b2)
L2 = tfhn.sigmoid(L2)

10], -1.0, 1.0))
-1.0, 1.0))

No| 1| 2| 3| 4| 5| 6| 7| 8| 9]10]11| 12| 13| 14
Tl 66| o 4 |178]228] 1 o 165 1 110l 2] 2] 711 W3 = tf.Variable(tf.random_urlnform(['l0, 1], -1.0, 1.0))
- — b3 = tfVariable(tfrandom_uniform([1], -1.0, 1.0))
2|38 1| 1 |1200231 0| o |182) 1|38 2] of 7|1 13 = tfadd(tEmatmul(L2, W3), b3)
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cost = tfreduce_mean(tfsquare(model - Y))
optimizer =
tf.train. AdamOptimizer(learningRate). minimize(cost)
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Table 5. Evaluation Data for Heart Disease Prediction

sess = tfSession()
sess.run(tf.global_variables_initializer())
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print('learningStep : ', step+1, '/ loss - ', e2 | 68| 0 | 3 [ 120|211} O | 2 [115| O | 15| 2 | O | 3 | O

sess.run(cost,feed_dict={Xx_data, Y:y_data})) e3l 54| o 2 |132]288] 1 2 1159] 1 |00 1 1 310
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Figure 6. Run and Optimize Code of Model
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Figure 7. Loss Results by Deep Learning
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Factors Number of Accuracy
Studies Learning (%)
Research [6] 10 90.97
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