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H# oo Model Build Function ----------------mmmmmmm o

"""Residual Net Z{ERR I DTzsh DAL

from keras.layers import (Input,
Conv2D,
Add,
Activation,
Dense,
Dropout,
BatchNormalization,
GlobalAveragePooling2D,
MaxPooling2D

from keras.models import (Model)
from keras.regularizers import 12

def resnet(input_shape,
num_outputs,
m_name,
n_fil,
drp_n,
I_f



):

com ="\n for Classification \n with Dropout and I2-regularizer

if m_name == 'RN18":
print("\n This is ResNet-18'+com)
nb_blocks = [2,2,2,2]
wide = 2
block = 'plane’

elif m_name == 'RN34":
print("\n This is ResNet-34'+com)
nb_blocks = [3,4,6,3]
wide = 2
block = 'plane’

elif m_name == 'RN50":
print("\n This is ResNet-50'+com)
nb_blocks = [3,4,14,3]
wide = 2
block = 'bottleneck’

elif m_name == 'RN101":
print("\n This is ResNet-101'+com)
nb_blocks = [3,4,23,3]
wide = 2
block = 'bottleneck’

elif m_name == 'RN152":
print("\n This is ResNet-152'+com)
nb_blocks = [3,4,36,3]
wide = 2
block = 'plane’

print("\n ???')
print("\n Dropout =',drp_n,"\n L2-Regularizer =',|_f)

input = Input(shape=input_shape)
X = input
n_filter = n_fil

reg_f=1f

X = Conv2D(filters=n_fil,
kernel_size=(7,7),
strides=(2, 2),
padding="same",
)(X)

X = Activation("relu")(X)

# pooling

X = MaxPooling2D(pool_size=(3, 3),
strides=(2, 2),
padding='same'
)X)

shortcut = X

# X = BatchNormalization()(X)
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if block == "plane":
for i, repete in enumerate(nb_blocks):
for j in range(repete):
ifi>0andj==0:
shortcut = Conv2D(n_filter,
kernel_size=(1, 1),
strides=(2, 2),

kernel_regularizer=12(reg_f)

)(shortcut)

X = Activation("relu")(X)

X = Dropout(drp_n)(X)

X = Conv2D(n_filter,
kernel_size=(3,3),
strides= (2,2),
padding="same",
kernel_regularizer=12(reg_f)

)X)
# X = BatchNormalization()(X)

else:
X = Activation("relu")(X)
X = Dropout(drp_n)(X)
X = Conv2D(n_filter,
kernel_size=(3,3),
padding="same",
kernel_regularizer=12(reg_f)

)(X)
# X = BatchNormalization()(X)

X = Activation(“relu")(X)

X = Dropout(drp_n)(X)

X = Conv2D(n_filter,
kernel_size=(3,3),
padding="same",
kernel_regularizer=12(reg_f)
)(X)

#>3—bhhy hEXY—2
X = Add()([X, shortcut])
shortcut = X

# X = BatchNormalization()(X)
n_filter *= wide

if block == 'bottleneck':
shortcut = Conv2D(n_filter * 4,
kernel_size=(1, 1),
kernel_regularizer=12(reg_f)
)(shortcut)

for i, repete in enumerate(nb_blocks):
for j in range(repete):
ifi>0and j == 0:
shortcut = Conv2D(n_filter * 4,
kernel_size=(1, 1),
strides=(2, 2),

kernel_regularizer=12(reg_f)



)(shortcut)

X = Activation("relu”)(X)

X = Dropout(drp_n)(X)

X = Conv2D(n_filter,
kernel_size=(1,1),
strides= (2,2),
padding="same",
kernel_regularizer=12(reg_f)

)X)
# X = BatchNormalization()(X)

else:
X = Activation("relu”)(X)
X = Dropout(drp_n)(X)
X = Conv2D(n_filter,
kernel_size=(1,1),
padding="same",
kernel_regularizer=12(reg_f)

)(X)
# X = BatchNormalization()(X)

X = Activation(“relu")(X)

X = Dropout(drp_n)(X)

X = Conv2D(n_filter,
kernel_size=(3,3),
padding="same",
kernel_regularizer=12(reg_f)
)(X)

# X = BatchNormalization()(X)

X = Activation("relu")(X)

X = Dropout(drp_n)(X)

X = Conv2D(n_filter * 4,
kernel_size=(1,1),
padding="same",
kernel_regularizer=12(reg_f)
)(X)

#>3—bhhy hEXY—2
X = Add()([X, shortcut])
shortcut = X

# X = BatchNormalization()(X)
n_filter *= wide
X = Activation(“relu")(X)
X = GlobalAveragePooling2D()(X)
X = Dropout(drp_n)(X)
y = Dense(num_outputs,
activation="softmax"

)X)
model = Model(inputs=[input], outputs=[y])

return model
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# Machine Learning Process

import numpy as np

import matplotlib.pyplot as plt

from keras.callbacks import EarlyStopping

from keras.utils import np_utils

from sklearn.model_selection import train_test_split
import pickle, time

from datetime import datetime

# oo OPENING ~-- - oo e

# date
today = datetime.today().strftime('%y%m%d-%H%M")

# Opening print

print("\n < MACHINE LEARNING FOR LINE NUMBER READING _ ', today,">")

# start time
s_time = time.time()

# --- Data import -------==eeeeeee e e

# data read
# data_n = input(' Input Learning Data Name --> \n ')

data_n = './data/LineNumber_1-61_concate_360_6000_20191203-1155.pik"\

; print("\n Data : ‘,data_n)
with open(data_n, mode="rb’) as f:
test_graf = pickle.load(f)

# X-normalize and black-white reverse
dim = test_graf['para'][0]
X = test_graf['data’]
if np.max(X[0,:]) == 255:

nor = 255 # case of gray data
else:

nor =1 # case of monochro data
X =1-X/nor  # black-white reverse

# line number
In=6

print("\nLeraning Process Start ... ")

# Y-categorize
Yo = test_graf['out']

Y = np_utils.to_categorical(Yo) # B> —4~%& 171U —B(CZi

# input/output size
n_in = len(X[0])
n_out = len(Y[0])

# Data split

x_train, x_test, y_train, y_test = train_test_split(X, Y,
test_size = 0.1,
train_size = 0.9

del X,Y

# --- Itaration parameter ----------=----m oo

m_n ='RN34'



276 n_epoch =200 337 )

277 n_batch =30 338

278 first_filLn =24 339 # --- Predict and evaluation =--======-m oo
279 drp_n =0.0 340 predict_ = model.predict(x_test, batch_size=n_batch)
280 I2_f =1e-6 341 dif = np.round(y_test - predict_ )

281 n_pat =20 342

282 flag_ver =0 343 # errror list

283 344 dif. = abs(dif)

284 # --- Model build =--======== === 345 pass_list = []; ng_list=[]

285 input_= x_train.shape[1:] 346 foriin range(0,len(y_test)):

286 model = resnet(input_, 347  if max(dif_[i]) == 0:

287 n_out, 348 pass_list.append(i)

288 m_n, 349 else:

289 first_fil_n, 350 ng_list.append(i)

290 drp_n, 351

291 12_f 352 # correct predict rate

292 ) 353 cpr = 1- len(ng_list)/(len(dif)) # correct predict rate
293 354

294 # --- Model compile --------mmm oo 355 # Execution time

295 # Optimizer 356 e_time = time.time() # end time

296 # adam 357 n_ep = len(hist.history['loss'])

297 print("\n Opimizer : adam’) 358 print("\n... Finished.\n exe time(s) =",

298 optimizer = ‘adam’ 359 '{:6.2f}' .format(e_time - s_time),

299 360 ', n_ep =',n_ep)

300 ' Optimizer selection 361

301 # adam 362 # accuracy print

302 print("\n Opimizer : adam’) 363 de_loss = hist.history['val_loss'][n_ep-1]-hist.history['loss'][n_ep-1]
303 optimizer = ‘adam’ 364 print("\n< Loss and accuracy >\nloss =",

304 365 "{:4.2e} .format(hist.history['loss'][n_ep-1]),

305 # SGD + momentum 366 ', val_loss = ','{:4.2e}'.format(hist.history['val_loss'][n_ep-1]),
306 from keras.optimizers import SGD 367 ', delta = ','{:4.2e}'.format(de_loss),

307 print("\n Opimizer : SDG + Momentum’) 368 ‘\n accuracy = ','{:4.3f}".format(hist.history[‘'acc'][n_ep-1]))
308 optimizer = SGD(decay=1e-6, momentum=0.9, nesterov=True) 369

309 370 # loss and accuracy history

310 371 fig = plt.figure(figsize=(7, 7))

311 #loss 372 plt.subplot(2, 2, 1)

312 loss = ‘categorical_crossentropy’ 373 x_ep = range(len(hist.history['loss']))

313 print(' loss  :'loss) 374 plt.plot(x_ep,hist.history['loss'])

314 375 plt.plot(x_ep,hist.history['val_loss'])

315 # compile 376 plt.yscale('log’)

316 model.compile(loss = loss, 377 plt.title("loss and epoch”,fontsize=15)

317 optimizer = optimizer, 378

318 metrics = [‘accuracy'] 379 plt.subplot(2, 2, 2)

319 ) 380 x_ep = range(len(hist.history['acc']))

320 381 plt.plot(x_ep,hist.history['acc'])

321 # estimetor parametor print 382 plt.plot(x_ep,hist.history['val_acc'])

322 print("\n Learn_n =',len(x_train),', Test_n =',len(x_test)) 383 plt.title("accuracy and epoch”,fontsize=15)

323 print("\n first_filter = " first_fil_n) 384 plt.ylim(0, 1.05)

324 print(’ batch =',n_batch) 385 plt.show()

325 print(' patience = ',n_pat) 386

326 387 print('< Error and correct rate >')

327 # --- Model fit ---==== == 388 print (' error_n = ‘len(ng_list),'/" len(dif),

328 early_stopping = EarlyStopping(monitor="val_loss', 389 ', correct predict rate = ','{:4.3f}".format(cpr))
329 patience=n_pat) 390

330 391 # Error sample drawing

331 hist = model.fit(x_train, y_train, 392 print("\n< Error sample >")

332 epochs = n_epoch, 393 fig = plt-figure(figsize=(18,18))

333 batch_size = n_batch, 394 n =6

334 validation_data = (x_test, y_test), 395 n_list = np.random.choice(ng_list, n)

335 verbose = flag_ver, 396 print(* figure number =", n_list)

336 callbacks = [early_stopping] 397 foriin range(n):



398 nn = n_list[i]

399 print(nn,'pred = ",np.where(np.round(predict_[nn])>0)[0])

400 ax = plt.subplot(4,n,i+1)

401 plt.imshow(np.reshape(1-x_test[nn,], (dim, -1)),cmap="gray’)

402 ax.get_xaxis().set_visible(False)

403 ax.get_yaxis().set_visible(False)

404 plt.ylim(dim,0) ; plt.xlim(0,dim)

405 plt.show()

406

407 # --- Model print and save -------------m oo
408 mp_flag = 'n'; ms_flag = 'n’

409 model_n = './model/LineNum_|'+str(I_n)+'_'+str(dim)+'_'+str(today)
410

411 # model print

412 mp_flag = input(’ Print the model shape? yorn -->")

413 if mp_flag =="y":

414 from keras.utils import plot_model

415 plot_model(model, to_file= model_n+".png’,

416 show_shapes=True)

417 print(' Model is printed --> ,model_n+'.png’)
418 else:

419 print(' Model is not printed. ')

420

421 # model save
422 ms_flag = input(’ Save the learned model? y or n --> ')
423 ifms_flag =="y":

424 model.save(model_n+'.h5")

425 print(' Model is saved --> ‘+model_n+'.h5’)

426 else:

427 print(' Model is not saved. *)

428

429 # END OF CODE

END



