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ARecurrent Network D At

ALSTMRecurrent Neural Network
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Import tensorflowastf

Import keras

from keras.modelsmport Sequential
m = Sequential()

from keras.layersmport Dense, Activation

Import keras.optimizers 4

m.addDense(unitsé4, input_dine4)) 64

m.addActivation(relu")) 3

m.add Dense(units3))

m.addActivation(5oftmax)) softmax

m.compilglosskeras.lossesategorical crossentropy
optimizer=keras.optimizers.SGID=0.01, momentum=0.9,

nesterov=True))

https:// www.kkaneko.jpdblak' kerag keras.html 1 5



https://www.kkaneko.jp/dblab/keras/kerasi.html
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ssh-Xpi@raspberrypi.local

LU LF-U0- L5 . .-
[user .DESKTOP-IFJ]226B] » ssh -X pi@raspberrypl. local

€MD& & raspberry
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ssh-X pi@ IP


mailto:pi@raspberrypi.local

AWeb & {

chromium-browser & Do Ao
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https:// www.kkaneko.jp/ a/ai.html
m[52] O&ECHAROIOVS5 L%, AE—, MDA s

In [j@]: import tensorflow as tf
5 @ : import keras
bE .M. : from keras.models import Seguential
;. m = Sequential()

5-2. Z1—3SIRY b D—0%EZTOIS A .
. : from keras.layers import Dense, Activation
. : import keras.optimizers
: m.add(Dense(units=64, input_dim=4))
.add({Activation('relu'))
.add(Dense(units=3))
.add({Activation('softmax'))
.compile(loss=keras.losses.categorical crossentropy,
optimizer=keras.optimizers.s6D(1r=0.01, momentum=g.9, nesterov=True))

import tensorflow as tf
import ras
from keras.models import Sequential

m = Sequential()

from keras.layers import Dense, Activation .

import keras.optimizers /usr] B i i -

.add (Dense (units=64, input dim=4)) module 'tensortlow.python.framework.tast tensor_util' does not match runtime version 3.5
. .jui(AcLivaLi\;n('relu')} . TEtuTn f(*args, 'f’kwds) . . . I .

s Jusr/lib/python3.5/importlib/_bootstrap.py:222: Runtimewarning: builtins.type size changed
-add (Dense (units=3)) may indicate binary incompatibility. Expected 432, got 412
.add (Actlyatu:vn ('softmax')) return f(*args, **kwds)

.compile ( .*¥° ’-Cétégorical_CIOSSEHtZOPY, Jusr/lib/python3/dist-packages/hSpy/__init_ .py:34: Futurewarning: Conversion of the second

optimizer=keras.optimizers.SGD (1r=0.01, momentum=0.9, nesterov=True argument of issubdtype from “float™ to “np.floating® 1is deprecated. In future, it will be

treated as "np.float64 == np.dtype(float).type .

from ._conv import register_converters as _register_converters

— — 3 oyt Using TensorFlow backend.

—a—32J)LRY RD—D0MRERR WARNING: tensorflow:From fusr/local/lib/python3.5/dist-packages/tensorflow/python/framework/
op_def library.py:263: colocate with (from tensorflow.python.framework.ops) is deprecated and
will be removed in a future version.

Instructions for updating:
colocations handled automatically by placer

spyder3 Python

dE—UEVWEEBRZEYDIAT
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https://www.kkaneko.jp/a/ai.html

|
print(m.summary))

Palebase Lok

0 F¥Y—-IblA A

Instructions for updating:
Colocations handled automatically by placer.

In [2]: print{m.summary())

Layer (type) output Shape Param #
;;;;;ii:E;;;;;;ZZ::::::::::::E;;;;T:;1;::::::::::::::::;Z;:::::::
activation_1 (Activation) (None, &4) B

dense_2 (Dense) (None, 3) 195
activation_2 {(Activation) (None, 3) G|

Total params: 515
Trainable params: 515
Mon-trainable params: @

Mone

In [3]:

print(m.summary)) 21
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m.fit(x, keras.utils.to_categoricél), epochs=1000)
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m [53] O&CADIOIV5 L%, JE—, BDHT

)
In [3]: import numpy as np m&& ﬁ

X = np.array(

5-3. Z21—S)LRY FI—I02BETSITOIS A

¥ = np.array(

0
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0
0
0
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0
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0
0
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m.fit(x, keras.utils.to_categorical(y), epochs=500)

JE—-UEWVWERAZYIAT

BOVUYIORA -] —

)

8

U

6],
11,
0],
11,
0],
11,
6],

11,

import numpy as np [[E’ E’
X = np.arrayl( EE[ F‘:r
(o, o, o, o1, 4 e, o,
o, o, 0, 11, st [0, 1,
o, o, 1, 0], e [0, 1,
[o, o, 1, 11, et [0, 1,
o, 1, o, 0], v [0, 1,
o, 1, 0, 11, R T
[, 1, 1, 01, et Lo
o, 1, 1, 17, ET, ;,
1, 0, 0, oI, BE eV
(1, 0, 0, 11, Y
, o, 1, 01, ceet I3, 1,
(, o, 1,11, ceet [1, 01,01
1, 1, o,

[1, 1, O, ..1 ¥ = np.array(
T, A 1, e

L, 1, 1,

| spyder3

: m.fit{x, keras.utils.to_categorical(y), epochs=500])

Python
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=

16/16 [=============================c=] - @5 2Zms/step - loss: 0.1022 QEZEZEEZ&&QZEES
Epoch 483/500

16716 [::::::::::::::::::::::::::::::] - Bs ?BSUSKStEp - loss: 6.1017
Epoch 484/500

16/16 [=============================c=] - @5 933us/step - loss: 0.1012
Epoch 485/580

16716 [::::::::::::::::::::::::::::::] - Bs ?z?usfgtep - loss: 6.1067
Epoch 486/500

16/16 [==============================] - @5 528us/step - loss: 0.1082
Epoch 487/580

16716 [::::::::::::::::::::::::::::::] - Bs 524U5f5tep - loss: 6.0997
Epoch 488/500

16/16 [==============================] - @5 592us/step - loss: 0.09393
Epoch 489/580

16716 [::::::::::::::::::::::::::::::] - Bs 4g?usf5tep - loss: 0.0987
Epoch 490/5880

16/16 [==============================] - @5 T736us/step - loss: 0.0982
Epoch 491/5880

16716 [::::::::::::::::::::::::::::::] - Bs 4SEUSKStEp - loss: 0.0977
Epoch 492/588

16/16 [==============================] - @5 523us/step - loss: 0.0973
Epoch 493/580

16716 [::::::::::::::::::::::::::::::] - Bs 455U5f5tep - loss: 0.0968
Epoch 494/500

16/16 [==============================] - @5 B30us/step - loss: 0.0963
Epoch 495/5808

16716 [::::::::::::::::::::::::::::::] - Bs ?43usf5tep - loss: 0.0958
Epoch 496/500

16/16 [=============================c=] - @5 499us/step - loss: 0.0954
Epoch 497/588

16716 [::::::::::::::::::::::::::::::] - Bs ??Qusfgtep - loss: 8.0949
Epoch 498/500

16/16 [=============================c=] - @5 449us/step - loss: 0.0944
Epoch 499/580

16716 [::::::::::::::::::::::::::::::] - Bs E?Dusfgtep - loss: 6.0940
Epoch 580/588

16/16 [=============================c=] - @5 GOTuUs/step - loss: 0.0935

out[3]: =keras.callbacks.History at @xSco4fafros=

In [4]:

29
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:> : > @ 0.02995965
0,1,0, 1] ‘ 0.82188004
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alabadie %%Z;Z?

5-4. Za—S)I3Y FO—OEEDTHS

In [4]: m.predict{ np.array([[o, 8, 1113 )

out[4]: array([[0.16840056, 0. 8034449 , ©.02815443]], dtype=float3z)
m.predict( np.array([[0, 1, 0, 111) }

In [&]:

FlEEF2BOBOESOEH =For

m.get_weights () [2] Spydel‘3 Python

Enter3—
dAE—UEWEBRZYDIAT

0, BOUYOIOAZ-]—
BOUvIOA-1— Paste
aE—
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In [4]: m.predict{ np.array([[e, 1, &, 1]1]1) ) ﬂ

out[4]: array([[0.16840056, 0.8034449 , 0.82815443]], dtype=float3z) Dalibase Lab.
In [&]:
[0,1,0, 1]

[0.16840056, 0.8034449, 0.02815443

3
0, 0.16840056
1, 0.8034449
2 0.02815443

33




[5-4] DEZBD2OHDIOYV5 L%, IE—,

RS D 1T

5-4. Za1—3)xYy FO—IEREITHD
out[s]:

m.predict( ap.array([[0, 1, 0, 11]) )

FlEEF2BOBOESOEH =For

I m.get weights () [2] In [6]:

dE—UEZWVWEERZ YDA TED
BIOVUYIORA_—]—
aE—

array([[-0.14883062,
[ B.42446524, -
[-@.07981478, -

rer
[ B.2741855 , -

[-08.41145217,
[-0.06246471,

[xx]

[xx]

In [6]: m.get_weights()[2]

.B0536275,
1452687 |
LA7OBTT3Z, -

LA7753045, -
06951869, -
LA1367465,

]

]

.17840482],
.0823585 ],
.2717885 ],

LB67T1418],
. 30533156],
.3858569 1], dtype=float3z)

Palebase Lok
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In [&8]: m.get weights{)[2]

out[&]:

array([[-0.14883062, ©0.00536275, ©.17840482],
[ B.42446524, -0.1452687 , 0.0823585 ],
[-B.07981478, -0.07087732, -0.2717885 ],

ey
[ 8.2741655 , -0.17753045, -0.06771418],
[-0.41145217, 0.06951869, -0.30533156],
[-0.06246471, 0.01367465, ©.3858569 ]], dtype=float32)

In [&]:

36
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