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HenpoceTtn BOKpYr HacC

https://colab.research.google.com/
github/tensorflow/docs/blob/master/site/
en/tutorials/quickstart/beginner.ipynb




[lInarHocTuKa 3abosieBaHUIA

TpaguuuoHHbIe: KOMMboTepHas

Tomorpadomsa (KT), marHUTHO-

pe3oHaHcHaa Tomorpagua (MPT),

MNO3UTPOHHO-3MUCCUOHHAS JIEMOTECT
Tomorpadumsa (M3T) n ogHoPoTOHHASA

SMUCCUOHHAsA KOMIMbIOTEPHAaSA

Tomorpadusa (OP3IKT)

C vcnonb3oBaHNeM HelpoceTen, aaet
NPenMyLLEecTBO: B CKOPOCTH, B
CTOMMOCTU, B AOCTYMNHOCTU
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Habop AaHHbIX

 PamaHOBCKUI CMEKTPOMETP
 KomMbuHaUMOHHOE paccesHune

PamaHoBCcKMW cnekTpomerp LabRAM HR Evolution - HaWTe...
nytek.ru
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LLlarn co3paHnsa cetu

Ha OC Anbt ctaButcsa Docker

import pandas as pd
I/I DOCker_Compose import matplotlib.pyplot as plt
import numpy as np
import os
from keras.models import Sequential
3an VI BaeTCﬂ Cpepla from keras.layers import Flatten, Dense, Lambda
e from keras.layers import Convolution2D
— Jupyter from keras.layers.pooling import MaxPooling2D

pa3pa6OTKM : \] upyter from keras.layers import Cropping2D

E . from keras.layers.core import Dense, Dropout, Activation
iles Running Clusters

N t b k from keras.layers import Dense, ConvlD, Flatten, MaxPoolinglD
O e OO Select items to perform actions on them. from tensorflow.keras import regularizers
docker-compose.yml Dockerfile from keras.layers import BatchNormalization
Oo |~ |mi from keras.utils import np_utils
ml= from tensorflow.keras.utils import plot_model
O © books import graphviz, pydot, pydotplus
O [ data_input
) docker 0 © sunie
COmpOSG [0 [ data_inputd
[0 [ data_input5
Il= O O pictl
BEEEE pe
O & newTestBook.ipynb
[0 & tf task_dataprep.ipynb

docker



BbinonHeHne 0by4YeHusi CETU

Ncnonb3yem Keras mogesnb ¢ TensorFlow . W
NumPy on | Y

0000000

3arpy>xartotcs B NUTOH gaHHble n3 OC | b
measurements.append(df[['Intensity']].to_nt ....| /

mpy() -/

0000000

if str(sample) == 'abouttumoral’: e

classifications.append([1,0,0])

if str(sample) == 'healthy":
classifications.append([0,1,0])
if str(sample) == 'sick":

classifications.append([0,0,1])

zzzzzz

000000




Bbi6bop TeCcToB 1 anroputma

BbliaeneHne TeCToBOW BbIOOPKM U3 NMpeacTaB/I€HHbIX
gatacetoB 85 Ha 15 %

Beop [7]1: xtrain, xtest, ytrain, ytest=train_test split(X_train, Y_train, test_size=0.15)
print(f'Total amount of train measurements: {xtrain.shape}')
print(f'Total amount of train labels: {ytrain.shape}')
print(f'Total amount of test measurements: {xtest.shape}')
print(f'Total amount of test labels: {ytest.shape}')

Total amount of train measurements: (482, 1815)
Total amount of train labels: (482, 3)

Total amount of test measurements: (86, 1815}
Total amount of test labels: (86, 3)

Error

CToXacTUYeCKunii rpagNeHTHbIN CNYCK —
camblil CNOJIb3yeMbI aNropuTM 00yYeHns




MHorocnonvHasa Moaenb CeTu

 Cnoun Ha Bxoae 1014

Beon [8]: # Model 1, updated some layers
modell = Sequential()
v modell.add(ConvlD(512, 2, activation='relu', input_shape=(1615,1)))
® C modell.add(Dense (256, activation = 'relu'))
n O M H a B b I Xop'e modell.add (MaxPoolinglD())
modell.add(Flatten())

modell.add(Dense(128, activation = 'relu'))
modell.add(Dropout(0.2))

modell.add(Dense(3, activation = 'softmax'))
° POMEXYTOYHbIE CJ/10U wodet . summary )

modell.compile(loss='categorical_crossentropy', optimizer='adam', metrics=['accuracy'l)
modell.fit(xtrain, ytrain ,batch size=128, epochs=64, verbose=1)

Model: "sequential"

* KO/MIM4YeCTBO 3Mnox, —— N .
Da3 M e p rl aKeTa convld (ConviD) (None, 1014, 512) 1536

dense (Dense) (None, 1014, 256) 131328

max_poolingld (MaxPoolinglD (None, 587, 256) 2]
)

* (O-I-I M LIeCTBO I-IapaIVI eTpOB ] flatten (Flatten) (None, 129792) 0
KOTO p bl e yLI aCT By I-OT B dense_1 (Dense) (None, 128) 16613504

dropout (Dropout) (None, 128) 2]

HaCTpOM Ke CeTM dense_2 (Dense) (None, 3) 387




O0by4yeHue ceTin

Beop [9]: # Model 2, updated some layers
# This model is showing better results
model2 = Sequential()
model2.add(ConviD(64, 2, activation='relu', input_shape=(1015,1)}))
model2.add(Conv1D(128, 2, activation='relu'))
model2.add(ConvlD(256, 2, activation='relu’))
model2.add(ConvlD(512, 2, activation='relu'})
model2.add (MaxPoolinglD())
model2.add(Flatten())

model2.add(Dense(256, activation = 'relu'))

model2.add(Dense(128, activation = 'relu’)) model 2 - accuracy from epoch
model2.add (Dense(3, activation = 'softmax')) 1.09 —— training
model2.summary()

model2.compile{loss='categorical crossentropy', optimizer='adam', metrics=['accuracy'
model2.fit(xtrain, ytrain ,batch_size=128, epochs=64, verbose=1) 0.9 -
CpuLIT Jo7 0%

4/4 | 1 - 8s 2s/step - loss: 0.0377 - accuracy: 9.9938

Epoch 57/64

4/4 [ 1 - 85 2s/step - loss: 0.0716 - accuracy: 8.9772 >\Q8'
Epoch 58/64 g

4/4 [ 1 - 85 2s/step - loss: 0.0512 - accuracy: 0.9938 é
Epoch 59/64 2 0.7
4/4 [ ] - 8s 2s/step - loss: 0.8341 - accuracy: ©.9876

Epoch 68/64

4/4 | 1 - 8s 2s/step - loss: 0.0239 - accuracy: 9.9938 0.6 4
Epoch 61/64 ’
4/4 [ 1 - 85 2s/step - loss: 0.0157 - accuracy: ©.9979

Epoch 62/64

4/4 [ 1 - 85 2s/step - loss: 0.0144 - accuracy: 8.9979 0.5+
Feach A3 05A

T T T T
0.0 2.5 5.0 1.5 10.0 125 15.0 17.5
epoch



TpeHnpoBKa Ha pe3ynbrar

Beop [11]: acc = model2.evaluate(X_train, Y_train)
print("Loss:", accl[@], " Accuracy:", accll])
pred = model2.predict(xtest)
print(np.round(pred,2))

18/18 [ 1 - 3s 136ms/step - loss: 0.0489 - accuracy: 0.9842

Loss: 0.04887872189283371 Accuracy: 0.9841549396514893
[[@. 0.2 0.8 1
[06.5 ©.35 0.16]
[0.39 0.43 0.18]
[0.03 0.76 0.21]
[6. ©0.83 0.97]
[@. 0.05 0.95]
[@. 0.47 0.53]
[6. 0. 1. 1
[@. 0.21 8.79]
[0.47 0.36 0.17]
[0.47 0.36 0.17]
[@. 0.65 0.35]
[0.55 0.26 0.19]
[0.03 0.82 0.16]
[6. 0.9 0.11]
[@. 0. 1. 1
[0.01 0.63 0.35]
[6. 0.39 0.61]
[0.42 ©.39 0.19]
[6. 0. 1. 1
[@. 0.14 0.86]
[0.02 0.64 0.34]
[0.47 0.36 0.17]
[@. 0.2 0.8 1
[6. 0.26 0.74]
[@. 0.64 0.36]
[@. 0.36 0.64]
[6. ©0.15 0.85]
[@. 0.65 0.35]
[6.47 0.36 0.17]
[@. 0. 1. 1
[1. 0. 8. 1
[0.47 0.36 0.17]

e



AHa/IN3 apXUTEKTYPbI N TOYHOCTb

medel 1 - accuracy from epoch

0.65 -

input: (None, 1015, 1)
output: | (None, 1012, 128)

convld 1 | ConvlD | float32

o

o
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e

v

v}
L

l

input: | (None, 1012, 128)
output: | (None, 1009, 128)

e

i

o
|

convld 2 | ConvlD | float32

accuracy

e

s

o
L

<

I

o
|

A J

input: | (None, 1009, 128)
batch normalization | BatchNormalization | float32 035 1
- output: | (None, 1009, 128)

T T T T T
0 5 10 15 20

L J model 2 - accuracy from epoch
input: | (None, 1009, 128) 101 — training
output: | (None, 1009, 128)

activation | Activation | float32

:

max_poolingld 1 | MaxPoolinglD | float32

0.9 1

o
=
L

input: | (None, 1009, 128)
output: | (None, 504, 128)

accuracy

o
~
|

‘r 0.6 -
input: | (None, 504, 128)
float32 05
output: | (None, 504, 128) :

dropout_1 | Dropout

T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
epoch



ITOrn n BbIBOAbI

* 3agada pellaetca B cpene
OC ALT p10

* AnnapaTHble cpeacTsa:
MOrYT ObITb UCMNOJIb30BaHbI
ARM npoueccopbl

* Orange Pi

 O6pa3zoBare/ibHblii NPOEKT Q '
YMKM aal:
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