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1. Kerasx{EZ5&DICHBET

2. WAWBP>THD

3 SEEZE®O THello world;



@ pythoniz:

1.

Kerasx £ Z 2K DICIRBET

REEZD

- python + 47 ZVUTEDS &#EA

T LEARNED IT LAST
NIGHT! EVERYTHING
15 60 SIMPLE!

[

HELLO WORLD 1S JUST
print "Hello, world!"

|

COME JOIN US!
PROGRAMMING
IS FUN AGAIN!
IT'S A WHOLE
NEW WORLD
N UP HERE!

BUT HOW ARE
YOU FLYING?

THAT'S IT? /

... L ALSO SAMPLED

EVERYTHING IN THE

MEDICINE (ABINET

FOR COMPARISON.
[

BUT I THINK THIS

1S THE PYTHON.

oxkcd.com Creative Commons Attribution-NonCommercial 2.5 License

I RATS ! ESLT!

2: python/Z & |

FER D&, #UIcAl, 2 THBEBATL L,
print(Hello world) & T 5A (£
"Hello, world"& AN d AT,

{1 B A5 RWE, FNIEEIRNGD ?

whitespace/x® ?
2: ZoBICFNL !
OV ZIV7ORELIZBVLWHT L,
CZEESLHUWHEHRLEK |
1: TH, ESPo>TRAKLD?
2: "import antigravity'& 71 7 U ATE K,
1. FnrEF?
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@ pythonFTREZEZ 3
- python + A4 72U TED &8

numpy, scipy, astropy,---
tensorflow, keras, chainer, theano, -

r python \

numpy  scipy  astropy

tensorﬂowﬁopenc sympy

Keras pyautogul
matplotlib

'J

chalner

\\¥ theano

hdt




1. Kerasz{EZDLDICIRBDET

® pythonIREZEZ %

- python + A4 72U TED &8

|

AREIREE WS OO T TES A&

thon |
Coumpy )
astropy
keras
Qensorﬂow D

numpy, scipy, astropy,--
tensorflow, keras, chainer, theano, -

——1python?2
opencv N
chainer
keras
Qensorflow y.




1. Kerasz{EZDLDICIRBDET

® pythonIREZEZ %
- python + 2473V TES &8N
\_{numpy, scipy, astropy,---

tensorflow, keras, chainer, theano, ---

AREIREE WS OO T TES A&

/

Mac -+ pyenv, virtualenvZ

| Windows -+ Anaconda=F
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® pythonIREZEZ %
- python + A4 72U TED &8

numpy, scipy, astropy,---
tensorflow, keras, chainer, theano, -

AREIREE WS OO T TES A&

/

Mac -+ pyenv, virtualenvZ

| Windows -+ Anaconda=F

s ADTWB EEFZED
jupyterA¥ > K - /—MDER(HTML, Tex)
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1. Kerasz{EZDLDICIRBDET

® FLDIRE
Mac OS X /\—23>10.11.5 (El Capitan)
pyenv Canaconda3-4.1.0

@® KerasO1 VA K—=)L:

akinori-no-MacBook-Pro:~ akinoritanaka$




1. Kerasz{EZDLDICIRBDET

® DR E

Mac OS X /\—23>10.11.5 (El Capitan)
pyenv Canaconda3-4.1.0

@® KerasO1 VA K—=)L:

IR
$ pip install tensorflow < £9 chHE
$ pip install keras
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5l localhost

X

Home

2-1. KerasD 1 > ik— bk

In [1]: import keras
from keras.models import Sequential
from keras.layers import Dense, Activation

Using TensorFlow backend.

FNEFNOEK :

Sequential - €7 /L DY
Dense . #*RIEZ 2
Activation : JEEL BT

2

g

)



5l localhost ¢

2

22. 21—V &I >THD

BICHIED HIEZH D FIThH.
% [O]ldSequential 7 S X Z{FE > THXT,
FIIEFDODATI I MAEDLKDZET :

In [2]: Test NN = Sequential() # ZED—z2—Z/Fvk

In [3]: Test NN

Out[3]: <keras.models.Sequential at 0x103fc7470>

g

)



X

add(.)TZa2—FIXY MNMIBE. 25X 2 ENTERT !
In [4]: Test NN.add(Dense(4, input dim=3))

WEDZ1—ZILX Y hDORRIE :

Dense

CNTIIBRIBEEEHLDOTESDPULERUTHET -

&

)



X

localhost

2

&

e | D

X IEMELEEE S U TsigmoidE ANTHET -
In [5]: Test NN.add(Activation('sigmoid'))

Sigmoid
Dense

1
Il +e*

sigmoid : x —




RICIRTT\ DR Z a7 BEDense CANTH XY -

In [6]: Test NN.add(Dense(3))

2 [E1H DDenselc FANY A X ZBAR UL TOKTY,

[

Q



£l localhost ™ a
Home \ & J+
O & CsoftmaxBIx (FSH KT -
In [7]: Test NN.add(Activation('softmax'))
Sigmoid
~O
%
-0
-O
el
X
2 e
2 é'




X

XYY —ZHT EEENBE U TRRESNDHEFNTT

In [8]:

localhost ¢

Home 2f

Test NN.summary ()

Layer (type) Output Shape Param #
dense_1 (Demse)  (Nome, 4 16
activation_ 1 (Activation) (None, 4) 0

dense_ 2 (Dense) (None, 3) 15
activation 2 (Activation) (None, 3) 0

Total params: 31
Trainable params: 31
Non-trainable params: 0

&

)
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localhost ¢

2-3. Za21—7JIxYy NOEE%(H
YE - fcTest NNIC.compile&E WS BEENH D £

In [9]: Test NN.compile(optimizer='adam',
loss='categorical crossentropy')

CNTEEDERD

optimizer | LJFL%
loss @ FRZ=ZFTH

75\ ET%ibﬁ_o %t(li _J \\_Q%ﬁﬁ%bijo

&

)



localhost

Home

2

X

EDHAITWHICDDFERT (AAIRIT. HA3RIT)

In [10]:

import numpy as np

# 5DDANT—%

X = np.array([
[0,1,2],
[1,3,11,
[3,1,-1],
[5,2,0],
[0,8,0]

1)

# FRICKHI U Je5 D DIEET — %

y = np.array([
[1,0,0],
[1,0,0],
[0,1,07],
[0,0,17,
[0,1,0]

1)




5l localhost

© 24 3z
£ > f=Test NN .fit& WS BEEKIC

ANT—% (x) EIEBET—% (v)
fa][o] )fas Z [6] 970 (epochs)

ZRETIEEERBLET !

In [11]: Test NN.fit(x, y, epochs=3)

2

Epoch 1/3
5/5 [==============================] - 0s - loss: 1.2731
Epoch 2/3
5/5 [==============================] - (0s - loss: 1.2703
Epoch 3/3
5/5 [==============================] - (0s - loss: 1.2676

Out[11]: <keras.callbacks.History at 0x11ddb2f28>

EJ
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localhost ¢

2

3z VWD Tl SAEILTHET

In [12]:

TAMUTHZET (predictFEE)

In [13]:

out[13]:

Test NN.fit(x, y, epochs=500)

Test NN.predict(x), y

(array ([
[

[

[
array([[1,

(1,
[0,
[0,
[0,

0
0
[ 0.
0
0

0,

14

-

= O K~ O
~

-

.62236255,
.45650768,
16992027,
.22151317,
.24036226,

0],
0],
0],
11,
011))

O O O O o

.18385088,
.34380636,
.47773021,
.41758704,
.61675429,

# 77

o O O O o

.19378662],
.199685927,
.35234958],
.360899757,
.14288346]], dtype=float32),

&

11

)



5] localhost ™ o
Home 2ff IT
X S
25 . ZZETDEED
In [ 1: # Z47ZUET2R—K
import keras ...
# ETINEDLE
Test NN = Sequential()
Test NN.add(...)
# ETNEI/TILT S
Test NN.compile(optimizer=..., loss=...
# FEET—SEHET S
(x, v) = (np.array(...), np.array(...))
# TETNEFE
Test NN.fit(x, y, epochs=...)
# TTINETIN
Test NN.predict (x)
? 4 2p




5l localhost ¢

2-6. R ERIFETHB

LSDUEBKRB D FRHAITEATHEL &S

In [14]: import prime
X, Y = prime.get xy()

[1] nA"EHK

x[n]=[(nmod 2), .., (nmod 11)], y[n] = { 0] nAFEHRTEW

In [15]: n = 23 # 149& T
x[n], y[n]

Out[1l5]: (array([l, 2, 3, 2, 1]), array([1l]))

&

)



5l localhost ¢

Home

X

In [20]: x.shape, y.shape

out[20]: ((150, 5), (150, 1))

150D 5RITTDATIX). 1LRITTDZE(y), TI DT,

&
)

prime_NN : 5;Rt— RHHER

EWVWDSDZDL > THEXT :

In [1l6]:

prime NN

prime NN.
prime NN.
prime NN.
prime NN.

= Sequential()

add(Dense (20, input dim=5))
add(Activation( 'sigmoid'))
add(Dense(1))
add(Activation( 'sigmoid'))

14



In [17]:

localhost ¢

Home 2f

prime NN.compile(optimizer='adam',
loss='binary crossentropy')

n=0,1FR=E. "D100X TOAFE

In [26]:

TA KN

In [27]:

prime NN.fit(x[2:100], y[2:100], epochs=500, batch size=50) # 15/#/F<&

: 100~150DEDE#H=ZIEULK BBEHENndH

predictions = []
answers = []
for n in range(100, 150):
if prime NN.predict(x[n].reshape(1l,5))>0.5:
predictions.append(n)
if y[n] ==
answers.append (n)
print('F5', predictions)
print('& X', answers)

¥E (101, 103, 107, 109, 113, 119, 125, 131, 133, 137, 139, 143, 149]
%% 101, 103, 107, 109, 113, 127, 131, 137, 139, 149]

&

Q
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localhost

Home

3

&

Q

3-1. MNIST—4%

FEERFOZET—5 - v b

In [1]:
In [2]:
In [3]:
Out[3]:

import keras
import numpy as np
from keras.datasets import mnist

Using TensorFlow backend.

(x_ tr, y tr), (x te, y te) = mnist.load data()

# ZJ[EIFFIS https://s3.amazonaws.com/img-datasets/mnist.npz
# 55U O—-RNINET

X _tr.shape, x te.shape, y tr.shape, y te.shape

((60000, 28, 28), (10000, 28, 28), (60000,), (10000,))



5l localhost &

Home \

3

& EABHDHETHET

In [4]: import matplotlib.pyplot as plt
$matplotlib inline

In [11]: data index = np.random.randint(60000)
print('label=", y tr[data_ index])
plt.imshow(x tr[data index], cmap =plt.cm.gray r); plt.show()

label= 6

10 |

15

20

5t
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Home

T —4% =28 X 28MD177 :
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0,'0,10:10: '0,0::01.0.70:'1. 1 191, 4 141 4.1l 1:-10710/-0;10:10:- 0100
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00000000O0O0OO0OO0O0O0O1110000O0OOOOOOOO

000000000000011000000000O0O00O0DO
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5l localhost ¢

Home 30

O 32 BHAB=1—5ILEY NEES

In [12]: from keras.models import Sequential
from keras.layers import Dense, Activation, Convolution2D, MaxPooling2D,

In [13]: MNIST NN = Sequential()
MNIST NN.add(Convolution2D(10, (5, 5), input shape=(28, 28, 1), padding=
MNIST NN.add(MaxPooling2D(2, 2))
MNIST NN.add(Convolution2D(10, (5, 5), padding='same'))
MNIST NN.add(MaxPooling2D(2, 2))
MNIST NN.add(Convolution2D(10, (5, 5), padding='same'))
MNIST NN.add(MaxPooling2D(2, 2))
MNIST NN.add(Flatten())
MNIST NN.add(Dense(1l0, activation='softmax'))

Convolution2D(##4, Y1 X, input_shape)
input_shape=(1TH 1 X, 5t X, F v > XRILE)
MaxPooling2D( 1 X)

g

)



M = localhost @
Home 3%
0 In [14]: MNIST NN.summary()

Layer (type) Output Shape Param #
conv2d 1 (convzD)  (Nome, 28, 28, 10) 260
max pooling2d 1 (MaxPooling2 (None, 14, 14, 10) 0
conv2d 2 (Conv2D) (None, 14, 14, 10) 2510
max pooling2d 2 (MaxPooling2 (None, 7, 7, 10) 0
conv2d 3 (Conv2D) (None, 7, 7, 10) 2510
max pooling2d 3 (MaxPooling2 (None, 3, 3, 10) 0
flatten 1 (Flatten) (None, 90) 0
dense_1 (Dense) (None, 10) 910

Total params: 6,190
Trainable params: 6,190
Non-trainable params: 0

&
)
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Home 30

X

3-3. 2EHD%E(H
T2 —ZI)ILR Y NTEITRICEFEUEXT

In [15]: from keras.utils import np utils

X tr X_tr.reshape(60000, 28, 28, 1)/255

X te = x _te.reshape(10000, 28, 28, 1)/255
Y tr = np utils.to categorical(y tr, 10)
Y te = np utils.to categorical(y te, 10)

X tr.shape, X te.shape, Y tr.shape, Y te.shape

out[15]: ((60000, 28, 28, 1), (10000, 28, 28, 1), (60000, 10), (10000, 10))

B EFMNISTNNZ AVINAIILUTATEE S BENIELWTT

&
)
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Home 30

O su4xm075=9s

?

F#EEEHE=_FI—IF DK

In [16]:

MNIST NN.compile(optimizer='adam', loss='categorical crossentropy',
metrics=[ 'accuracy'])

T A f\ n,\;ézztb ?§%l~/ Eﬁl .ﬁé§ij’

In [17]:

out[1l7]:

from keras.callbacks import EarlyStopping
MNIST NN.fit(X tr, Y tr, epochs=1, batch size=100,
validation data=(X te, Y te), callbacks=[EarlyStopping()])

Train on 60000 samples, validate on 10000 samples

Epoch 1/1

60000/60000 [==============================] - 49s - loss: 0.3694 - acc:
0.8877 - val _loss: 0.1164 - val acc: 0.9631

<keras.callbacks.History at 0x10964e0£f0>

&

)
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35. FEERDETIDRE. oA

R1Fld.save

In [18]: MNIST NN.save('MNIST NN.h5')

St IAH E load_modelE WS DE(FEWE T -

In [19]: from keras.models import load model
Loaded NN = load model( 'MNIST NN.h5")

3

[

)



5l localhost ¢

Home 30

Loaded NNICE» A EZEBFHETILDASD>TLWENF T VY

In [27]: data index = np.random.randint(10000)
predicted = Loaded NN.predict(x te[data index].reshape(1,28,28,1))
print('¥5=',np.argmax(predicted))
plt.imshow(x te[data index], cmap =plt.cm.gray r)
plt.show()

S
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Home 30

© 36. MISHL, F—YEAND

In [28]: MNIST NN 99 = load model('MNIST NN 99.h5')

In [30]: from tegaki import Scribble, get28image
Scribble(); img = get28image( 'canvas.jpg')
print(' & ' ', np.argmax(MNIST NN 99.predict(img.reshape(1,28,28,1))))
plt.imshow(img, cmap =plt.cm.gray r) ;plt.show()

F=:. 5
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Home 30

&
)

#MNIST = 60,000, #EMNIST = 240,000

In [31]: EMNIST NN 99 = load model('EMNIST NN 99.h5')

In [32]: from tegaki import get28image; img = get28image('canvas.jpg')
print( 'MNIST : ', np.argmax(MNIST NN 99.predict(img.reshape(1,28,28,1))), 'EMNIST:
plt.imshow(img, cmap =plt.cm.gray r) ;plt.show()

MNIST : 5 EMNIST: 6
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25t




localhost &

Home 3

0 Astropy

In [33]:
In [34]:
In [35]:

import astropy.io.fits as pyfits
from astropy.utils.data import download file
from astropy.io import fits

image file = download file('http://data.astropy.org/tutorials/FITS-images

image data fits.getdata(image file)
plt.imshow(image data, cmap='gray')

plt.show()
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