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15 W 1 e A i 7 2O L O eRBOARS B AR T B XF R L A maxout BT, B HEZ
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T ' A M2, E— e @ DAL IR AKX — 25§ A RelLU 8 0i fa A w2 =, =
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M —A> maxout JLILIEZ F— B A&y, & — 1. [x a0, 02, o
WK 5. 14 RIEA A FRER ReLU #1 2 5077 48 )& max{0,w,x, Tw,x, ), &l
3 AN TG maxout 128 I0 = A A i A

max{vllxl F VX VX T VT, VT +U2312} (5.8)
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& A keras

Zead B IRR S ST FRATTHR 28 8 P 28 B TT Y S A 2 X ) 2% 14 11 2 5 A T B SR L A
JEE T 9% S i Dy ML TRY I 0L o A 2 G R WA JEE I SR A JEE 0 Sl AR L — Rl A5 O pR B R AR L 1
J5 R 28 W B8 SO R By 7 A BEN K 5 93 — Pl B BB B T Y 18 4 L sigmoid BRI LE R
ReL.U B85 p= AR BETH O o FATT 2 %0 3 WA 19 DL AR 11 PR 21 950 0E

FEIX B AR MNIST $dla 48 . 102 F 5 B B U i 3 2 8ol . AT Bl A
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import numpy as np

from keras. datasets import mnist

from sklearn. model selection import KFold
from keras. models import Sequential

from keras. layers import Dense

from keras import optimizers

from keras. utils import to categorical
import seaborn as sns

import matplotlib. pyplot as plt
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# S AR
(X train,y train), (X test,y test) = mnist. load data()

train labels = to_categorical(y train)

test_labels = to_categorical(y_test)

X_train normal = X train.reshape(60000,28 x 28)

X train normal = X train normal.astype('float32') / 255

X test normal = X_ test. reshape(10000, 28 % 28) X test normal = X test normal. astype('
float32') / 255

£ SRR
def full model(act, loss):
model = Sequential()
model. add(Dense (512, activation = act, input_shape = (28 * 28,)))
model. add(Dense (256, activation = act))
model. add(Dense(128, activation = act))
model. add(Dense(64, activation = act))
model. add(Dense(10, activation = 'softmax'))
model. compile(optimizer = optimizers. Adam(),loss = loss,\
metrics = [ 'accuracy'])

return(model)

def train plot loss(model, epochs, batch size, losses):
losses_his = {}
for loss in losses:
full model = model(act = 'sigmoid',6 loss= loss)
his = full model.fit(X train normal, train labels,
batch size = batch size,\validation data = (X test normal,test labels), \
verbose = 1, epochs = epochs)
losses_his[loss] = his. history
sns. set(style = 'white')
for key loss in losses_his.keys():
plt. plot(range(epochs), losses_his[key loss]['loss'], label =
key loss)
plt. legend()
plt. show()

return losses_his

losses_his = train plot loss(model = full model, epochs = 10, batch size

= 256,\losses = [ 'mean squared error', 'categorical crossentropy'])

e B BACH b AT T — S DU BRUR BRI HLE SCT IR R Y ok 0, e fil
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sns. set(style = 'white')
for key loss in losses_his.keys():
plt. plot(range(10), losses his[key loss][ 'accuracy'], label = key loss)
# plt.plot(range(10), losses_his[key loss]['val accuracy'], label =
key loss)
plt. legend()
plt. show()

nlEl 5. 16, Joie S I Zr e il 2 IR A L (8 T 22 07 1R 25 A Gk A B0 B A o e Y E 5 R AR /)
TS OR3P S SR R U R B B A B A AR A I

Zead PR AL, AR T 702 TR R 58 UM 2> AR L A B 5 4 0 Y1 2 1R AT R
PR B T 5 R ) 52 0, S AR AR

def train plot_act(model, epochs, batch size, acts):
acts_his={}
for act in acts:
full model = model(act = act, loss= 'categorical crossentropy') his = full model.

fit(X train normal, train labels,
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train accuracy test accuracy
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batch size = batch size,validation data = (X test normal, test labels),\
verbose = 1, epochs = epochs)
acts_his[act] = his. history
sns. set(style = 'white')
for key act in acts_his. keys():
plt. plot(range(epochs),acts his[key act]['loss'], label = key act)
plt. legend()
plt. show()

return acts_his

acts_his = train plot_act(model = full model, epochs = 10, batch_size =
256, \acts = ['sigmoid', 'tanh', 'softsign', 'relu', 'elu'])
TE FaRACHS h JRATT 20 A& T B0 PR BCR ] sigmoid s tanh, softsigns relu #1 elu, 37
X A — AR A TN 25 R N 1R] 5. 17, sigmoid BRI ZRAt 2 — AL T A BT bR %R
5 K IE SR A sigmoid BRI X BER , 7R 1R 25 I B RS o s 7 BRI % . JF HIK R R
e B G0, 5 % 7T e B R0 A SO pR AR — AR R KO 7 T 2k AR
(] Fsf o FATT A AT XA AN ] 38 0% o 00t 0 3 A R I 2 4 b i B SR A L PR A i AR

T .
act_train acc = [acts_his[i][ 'accuracy'][ — 1] for i in acts_his]
act_val acc = [acts_his[i]['val_accuracy'][ —1] for i in acts_his]
acts = [1i for i in acts his]

sns. set(style = 'white')
plt.ylim(0.97, 1)

sns. barplot(acts, act train acc)
# sns. barplot(acts, act val acc)
plt. show()

UnlEl 5. 18, FeA] K BEAS [R] ) i o K50AE DIl 4 A B o 4 3 ) DO AR /s L 3R A
R 25 I 285 ) RS BRI BN T 2 2 2] AT RE FURS B AR 2R P RO T L T sigmoid pRER L R A
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