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¥ Deep learning

3 Convolutional Neural Network (CNN)
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\ transformations temperature (TT)

Y Phase transition

¥ Selective Laser Melting (SLM)

¢ laser engineered net shaping (LENS)
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Y Human mesenchymal stem cells
Y biocompatibility
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\ Attention

Y ElectroEncephaloGraphy (EEG)
Y ElectroMyoGraphy(EMG)
¢fMRI

o Cognitive ability

1 Cocktail party effect

Y Voluntarily filter
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\ Working memory

Y Competitive selection
Y Neglect

¢ Basic sensory
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\ Machine Learning
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import numpy as np

from scipy import stats

25, 92, 42, 88, 25, 48, 34,

print(stats.mode(data))

print(np.var(data))

print(np.std(data))

43.1

38.0

ModeResult (mode=array([25]), count=array([2]))
725.2900000000001

26.93120866207085

\v Semi-supervised Learning
v¢ Reinforcement Learning
vo Outliners
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¥ prototyping

¢ Supervised Learning

o Training data

1 Classification

v Regression

A Unsupervised Learning

4 Clustering

V- Association

vy Dimensionality Reduction
\¥ Anomaly Detection
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import numpy as np

import pandas as pd

from sklearn import preprocessing

heart = pd.read_csv('heart.csv")

array_s = heart.values

Data_normalizer preprocessing.Normalizer(norm="11").fit(

array_s)

Data_normalized

Data_normalizer.transform(array_s)

np.set_printoptions(precision=2)

print ("\nNormalized data:\n",Data_normalized[©:3])
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\v Linear Regression
\A Hypothesis
va Cost function
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import numpy as np
import pandas as pd

from sklearn import preprocessing

heart = pd.read_csv('heart.csv')

array_s = heart.values

data_scaler = preprocessing.MinMaxScaler(feature_range=(0,

1))

data_rescaled = data_scaler.fit_transform(array_s)

np.set_printoptions(precision=1)

print ("\nScaled data:\n", data_rescaled[0:10])
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[[6.7 1. 1. ©.50.2 1. ©. ©0.60. ©0.40. 0. 0.3 1. ]
[e.2 1. ©.7 0.3 8.3 8. ©.50.90. 0.6 0. 0. 0.7 1. ]

[0.2 6. ©.3 0.3 0.2 0. ©. ©.80. ©.21. 0. 0.7 1. ]

[e.6 6. ©. ©.2 0.50. ©.50.7 1. ©0.11. 0. 0.7 1. ]

[6.6 1. ©. ©.4 0.2 0. ©.50.60. ©0.10.50. 0.3 1. ]

[0.6 6. ©.3 0.4 0.4 0 2] 0.6 0 9.2 0.5 0 0.7 1. ]
[6.3 1. ©.3 0.2 0.3 0. ©.50.80. 0. 1. ©. 1. 1. ]
[0.5 1 9.7 0.7 0.2 1. ©.50.7 0. ©.11. . 1. 1. ]
[6.6 1. ©.7 ©.5 0.1 ©. ©.50.80. ©.31. 0. 0.7 1. ]]

V1 Preparing Data
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import pandas as pd

import matplotlib.pyplot as plt
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heart = pd.read_csv('heart.csv')

age = heart['age']

trestbps = heart['trestbps’]

Y=mX+b

ﬂ&l)olﬁ)lemuwlélwlwﬁmY °

trestbps . S

np.size(age) oola il O')' ] 6|ﬁdw‘sl£““)—“mx ®
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mean_x, mean_y = np.mean(x), np.mean(y)
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asl oY ablis fow lgscvasowlebSb o
np.sum(y * x) - n * mean_y * mean_x Y = b ol x=- )_ﬂ QHG‘Q
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mean_y - (b_1 * mean_x) L§b> QWJS) 85“

print("Estimated coefficients:\nb_© = {} \nb_1 OQLM,GIQ_'}QW}S) °
t(b_@, b_1))
Wbz bt g, @

ie23lop o0 ool (o o Sy gy ar il jo

SSIxy /[ SS| XX

plt.scatter(x, y, color = "m", marker = "o" Eg— Wf6|“b ‘Qﬁ_w)f) )l Eg— O—3| Doolw Lrla’ O?‘f.—"";)
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y_pred = b_©® + b_1 * x

plt.plot(x, y_pred, color = "g")
plt.xlabel('x / age')

plt.ylabel('y / trestbps’')

plt.show() —
v+ Simple Linear Regression
v\ feature
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vy Gradient descent
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Estimated coefficients:
b_0 = 102.296101185083
b_1 = 0.5394452340751444
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import matplotlib.pyplot as plt

import numpy as np

from sklearn.cluster import KMeans

from sklearn import datasets
iris = datasets.load_iris()

k_means = KMeans(n_clusters= 3)

k_means.fit(iris.data)

y_kmeans = k_means.predict(iris.data)

plt.scatter(iris.data[:, @], iris.data[:, 1], c=y_kmeans,

s=28, cmap="summer')

centers = k_means.cluster_centers_

plt.scatter(centers[:, ©],
alpha=e.9)

plt.show()

centers[:, 1], c='blue', s=100,
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y Ultrasound
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y Viscoelastic

v Non_newtonian

v Non-invasive

¢ Non-ionizing

o Time shifting

1 Mechanosensitive voltage-gated ion channels
v Bilayer sonophore model
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v Morphology

¢ Functional magnetic resonance imaging
o Neuronavigation

1 Pathology

v Deep Brain Stimulation (DBS)

A Transcranial Pulse Stimulation
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\ Blood Brain Barrier
v High-Intensity Focused Ultrasound (HIFU)
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\ Conformity European

v Brain-Derived Neurotrophic Factor
v Neurotrophic factors

¢ Electroencephalography
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\ Brain-Computer Interface (BCI)
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