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# data

# data_n = input(" Data Name --> \n ')

data_n ="/data/xxx.pik’
print("\n Data: ‘,data,n)\
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Process Start...

This is ResNet-18+2+2 with 12-regularizer

ﬂlﬁfﬁ?— R 2-branch Outputs
~ 7 \ L2-Regularizer = 5e-06
[X-FEENME, Y-RaiiEX- Opimizer : adam
iﬂ]ﬁ, Y‘!HIE] batch - 60
max epoch = 400
atience = 100
[108, 259, 745, 551] ’
[ 91, 305, 850, 523] (2) BELIEER
[91, 162, 617, 543] loss &accDRERE & IFERDER

[354, 341, 559, 594]

...Finished. Exe time (s) = 65874.07 ,n_ep = 400

< loss and accuracy >
loss = 1.24e-04, org_acc = 0.988, axl_acc = 0.961
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< Pass_Rate > (SI; org = +/- 0.030, axl = +/- 0.030)
Org_NG = 116 / 1000, Pass_Rate= 0.884
Axs_NG = 12 /1000, Pass_Rate= 0.988
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< Model Save and Print >
Print the model shape? yorn -

Model Shape is printed --> /model/OrgAxl 2-StepFit_1024_RN26_bt60ft16ep400_200212-0441.png

Save the learned model? y orn -->

¥
Model is saved --> ./model/OrgAx|_2-StepFit_1024 RN26_bt60ft16ep400_200212-0441.h5
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-*- coding: utf-8 -*-

Created on Jan.17,2020
< IS TBIHFN ST S T DIFEEME EX YR Z SRARD TS >
@author: TKONOTT

"""Residual Net Z{Fm% 3 DTz DEIEL

import numpy as np
import matplotlib.pyplot as plt
from keras.callbacks import EarlyStopping
from keras.layers import (Input,
Conv2D,
Add,
Activation,
Dense,
GlobalAveragePooling2D,
MaxPooling2D

from keras.models import (Model)
from keras.regularizers import I2

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

):

com = ' with 12-regularizer\n 2-branch Outputs'
n_filter = n_fil
reg_f=1f

# --- Model parameter define ----------=== == o o
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

86

87 # --- Model Building

88
89
920
91
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95
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100
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109
110
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112

block = 'plane’

elif m_name == 'RN50":
print("\n This is ResNet-50'+com)
nb_blocks = [3,4,6,3]
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 = [3,8,36,3]
wide = 2
block = 'bottleneck’

elif m_name == 'RN26":
print("\n This is ResNet-26'+com)
nb_blocks = [2,2,2,2,2,2]
wide = 2
block = ‘plane’

elif m_name == 'RN46":
print("\n This is ResNet-46'+com)
nb_blocks = [3,4,6,3,3,3]
wide = 2
block = 'plane’

else:
print("\n ?2?)

print("\n L2-Regularizer =',I_f)

input = Input(shape=input_shape)
X = input

# Initial convolution

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

)X)
X = Activation("relu")(X)

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

)X)
shortcut = X
# Iteration of resnet blocks

if block == 'plane":
for i, repete in enumerate(nb_blocks):
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for j in range(repete):
ifi>0and j == 0:
shortcut = Conv2D(n_filter,
kernel_size=(1, 1),
strides=(2, 2),
kernel_regularizer=12(reg_f)
)(shortcut)

X = Activation("relu")(X)

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

)(X)

else:
X = Activation("relu”)(X)

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

)X)
X = Activation(“relu")(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

n_filter *= wide

if block == 'botteleneck':
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 = Conv2D(n_filter,
kernel_size=(1,1),
strides= (2,2),
padding="same",

kernel_regularizer=12(reg_f)

)(X)

else:
X = Activation("relu")(X)

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

Y(X)
X = Activation("relu")(X)

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

)X)

X = Activation("relu")(X)

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

#>3a—hhy hEXY—2

X = Add()([X, shortcut])

shortcut = X

n_filter *= wide
X = Activation("relu")(X)
# Branch to 2-Output

X1 = GlobalAveragePooling2D()(X)
y1 = Dense(2,name="org_out')(X1)

X2 = GlobalAveragePooling2D()(X)
y2 = Dense(2,name="axl_out")(X2)

model = Model(inputs=[input], outputs=[y1,y2])

return model

from sklearn.model_selection import train_test_split
import pickle, time
from datetime import datetime

# --- OPENING - oo

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

# opening print



235 print("\n< RUN: Learning of Origin-position and Axis-length_',today,">") 296 # --- Model Built ---------ommmmmmmm e

236 297 input_= x_train.shape[1:]

237 # get start time 298 model = resnet(input_,

238 s_time = time.time() 299 n_out,

239 300 m_n,

240 # Pass/Ng slice level 301 first_fil_n,

241 or_sl =0.03 302 reg_f

242 ax_sl =0.03 303 )

243 304

244 # --- Data import --------mommmm oo 305 # Optimizer setting

245 # data 306 optimizer = ‘adam’

246 # data_n = input(' Data Name --> \n ) 307 print("\n Opimizer : adam’)

247 data_n ='./data/xxx.pik’ 308

248 print(‘\n Data: ‘,data_n) 309 ''Optimizer

249 310 # Optimizer adam

250 with open(data_n, mode='rb') as f: 311 optimizer = ‘adam’

251 test_graf = pickle.load(f) 312 print("\n Opimizer : adam’)

252 313

253 # X-normalize and black-white reversed 314 # Optimizer SGD + Momentum

254 dim = 1024 315 from keras.optimizers import SGD

255 X = test_graf['data’] 316 optimizer = SGD(decay=1e-6, momentum=0.9, nesterov=True)
256 if np.max(X[0,:]) == 255: 317 print("\n Opimizer : SGD + Momentum’)

257 nor = 255 # case of gray data 318 ™

258 else: 319

259 nor =1 # case of monochro data 320 # --- Model compiile ------=-- oo e
260 X =1-X/nor 321 model.compile(loss = 'mean_squared_error’,

261 322 optimizer = optimizer,

262 # Y-normalize 323 metrics = ['accuracy']

263 Y = test_graf['out']/dim 324 )

264 325

265 # input/output size 326 # itaration parameter print

266 n_in = len(X[0]) 327 print(\n first_filter = ' first_fil_n)

267 n_out = len(Y[0]) 328 print(’ batch =',n_batch)

268 329 print(' max epoch = "',n_epoch)

269 # Data detail print 330 print(' patience = ',n_pat)

270 print("\n Data dimension  =',dim, 331

271 ', dpi =', test_graf['para'l[1]) 332 # --- Model fit ---===- ==
272 print(' Origin_range =",'{:3.1f}" .format(test_graf['para‘'l[3]), 333 early_stopping = EarlyStopping(monitor="'val_loss’', patience=n_pat)
273 -1,'{:3.1f}" .format(test_graf['para‘l[4]), 334

274 \n X-axis_length_range =",'{:3.1f}".format(test_graf['para'][5]), 335 hist = model.fit(x_train, [y_train[:,0:2],y_train[:,2:4]],

275 -1,'{:3.1f}" .format(test_graf['para‘l[6])) 336 epochs = n_epoch,

276 337 batch_size = n_batch,

277 # --- Data split ------------ oo 338 validation_data = (x_test, [y_test[:,0:2],y_test[:,2:4]]),
278 x_train, x_test, y_train, y_test = train_test_split(X, Y, 339 verbose = flag_ver,

279 test_size = 0.1, 340 callbacks = [early_stopping]

280 train_size=0.9 341 )

281 ) 342

282 print("\n Train_n =",len(x_train),’, Test_n =',len(x_test)) 343 # --- Predict and evaluation -=--====-= - oo oo
283 344 predict_ = model.predict(x_test, batch_size=n_batch)

284 print("\n>> Learning Process Start...") 345 predict = np.concatenate([predict_[0], predict_[1]],1)

285 346

286 # --- Parameter input ------------oommmmm oo 347 # difference between predict and test

287 m_n = 'RN34' 348 dif = (y_test - predict)

288 349

289 reg_f =le-6 350 # error count

290 n_epoch =200 351 error_or = dif/(y_test)

291 n_batch =30 352 error.ax = error_or

292 first_fiLn =16 353

293 n_pat =100 354 org_pass_list = []; org_ng_list=[]

294 flag ver =0 355 axl_pass_list = []; axl_ng_list=[]

295 356 foriin range(0,len(y_test)):
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# origin error

if -1*or_sl < error_or[i,0] < or_sl and -1*or_sl < error_or[i,1] < or_sl:
org_pass_list.append(i)

else:
org_ng_list.append(i)

# axis error

if -1*ax_sl < error_ax([i,2] < ax_sl and -1*ax_sl < error_ax([i,3] < ax_sl:
axl_pass_list.append(i)

else:
axl_ng_list.append(i)

org_nonzero = len(org_ng_list)

org_accuracy = 1- org_nonzero/(len(dif))
axl_nonzero = len(axl_ng_list)
axl_accuracy =1 - axl_nonzero/(len(dif))

# Execution time

e_time = time.time() # end time

n_ep = len(hist.history['loss'])

print("\n ...Finished. Exe time (s) = ',
'{:6.2f}' .format(e_time - s_time),
“n_ep =',n_ep)

# print("\n* model_summary") ; model.summary()

# --- Print out of results ==----===---m oo e

# loss and accuracyuracy print

print("\n < loss and accuracyuracy >\n loss =',
"{:4.2e}' .format(hist.history['loss'][n_ep-1]),
', org_accuracyuracy =','{:4.3f}'.format(hist.history['org_out_accuracy'][n_ep-1]),
', axl_accuracyuracy =','{(:4.3f}".format(hist.history['ax|_out_accuracy'][n_ep-1]),

)

# loss and accuracyuracy history

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

plt.subplot(2, 2, 1)

x_ep = range(len(hist.history['loss']))
plt.plot(x_ep,hist.history['loss'],'b")
plt.plot(x_ep,hist.history['org_out_loss'],'b:")
plt.plot(x_ep,hist.history['axl_out_loss'],'b--")
plt.plot(x_ep,hist.history['val_loss'],'r")
plt.plot(x_ep,hist.history['val_org_out_loss'],'r:")
plt.plot(x_ep,hist.history['val_axl_out_loss'],'r--")
plt.yscale(‘log’)

plt.title("loss and epoch”,fontsize=15)

plt.subplot(2, 2, 2)
plt.plot(x_ep,hist.history['org_out_accuracy'],'b:")
plt.plot(x_ep,hist.history['ax|_out_accuracy'],'b--')
plt.plot(x_ep,hist.history['val_org_out_accuracy'],'r:")
plt.plot(x_ep,hist.history['val_axl_out_accuracy'],'r--")
plt.title("accuracyuracy and epoch",fontsize=15)
plt.ylim(0, 1.1)

plt.show()

print("\n< Pass_Rate > (SI; org = +/-','{:3.3f}".format(or_sl),
', axl = +/-','{:3.3f} .format(ax_sl),")")
print('Org_NG = ',org_nonzero,'/" len(dif),
', Pass_Rate=",'{:4.3f}".format(org_accuracy))
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print('Axs_NG = ',ax|_nonzero,'/' len(dif),
', Pass_Rate=",'{:4.3f}".format(axl_accuracy))

# result evaluation
# _error rate
fig=plt.figure(figsize=(7, 14))

# _origin error rate

plt.subplot(4, 2, 3)
plt.plot(error_orl[:,0],error_or[:,1],'x',color="red") #x-y origin
plt.title("Origin error rate",fontsize=15)

pltylim(-1, 1) ; plt.xlim(-1, 1)

# _axis error rate

plt.subplot(4, 2, 4)
plt.plot(error_ax[:,2],error_ax[:,3],'x',color="red") #x-y axis length
plt.title("Axis_length error rate" fontsize=15)

pltylim(-1, 1) ; plt.xlim(-1, 1)

# _Print error position
# _origin error position
plt.subplot(4, 2, 1)
for j in org_ng_list:
#print('No.'j,y_test[j,:1,dif[j,:])
plt.plot(y_test[j,0], y_test[j,1], ‘x’,color="red’)
for k in org_pass_list:
plt.plot(y_test[k,0], y_test[k,1], ‘o',color="b")
plt.title("Origin_error_position",fontsize=15)
plt.ylim(0,1) ; plt.xlim(0,1)

# _axis error position
plt.subplot(4, 2, 2)
for j in axl_ng_list:
#print('No.'j,y_test[j,:1,dif[j,:])
plt.plot(y_test[j,2], y_test[j,3], 'x’, color="red’)
for k in axl_pass_list:
plt.plot(y_test[k,2], y_test[k,3], ‘0", color="b")
plt.title("Axis_length_error_position”, fontsize=15)
plt.ylim(0,1) ; plt.xlim(0,1)
plt.show()

# _NG sample drawing

print("\n < NG figure sample >')
fig = plt.figure(figsize=(20,20))
n=10

n_list = np.random.choice(org_ng_list, n)
print(' - Org NG -')
for i in range(n):
nn = n_list[i]
print(nn,’, Error',error_or[nn][0:2])
ax = plt.subplot(4,n,i+1)
plt.imshow(np.reshape(1-x_test[nn,:], (dim, -1)))
plt.plot((predict[nn,0])*dim,(1-predict[nn,1])*dim,
rx',ms=20)
plt.plot((y_test[nn,0])*dim,(1-y_test[nn,1])*dim,
'bx',ms=20)
plt.gray()
ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)
plt.ylim(dim,dim*2/3) ; plt.xlim(0,dim/3)
plt.show()



479

480 fig=plt.figure(figsize=(20,20))

481 n=8

482 n_list=scale = np.random.choice(axl_ng_list, n)

483 fori in range(n):

484 nn = n_list[i]

485 print(nn,’, Error',error_or[nn][2:4])

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

487 plt.imshow(np.reshape(1-x_test[nn,:],(dim,- 1)))

488 plt.plot([y_test[nn,0]*dim, (y_test[nn,0]+predict[nn,2])*dim],

489 [(1-y_test[nn,1])*dim, (1-y_test[nn,1])*dim],

490 'r+:',ms=15) # X-axis

491 plt.plot([y_test[nn,0]*dim, y_test[nn,0]*dim],

492 [(1-y_test[nn,1])*dim, (1-y_test[nn,1]-predict[nn,3])*dim],
493 r+:''ms=15) # Y-axis

494 plt.gray()

495 ax.get_xaxis().set_visible(False)

496 ax.get_yaxis().set_visible(False)

497 plt.ylim(dim+10,0) ; plt.xlim(0,dim+10)

498 plt.show()

499

500 # --- Model Print and Save ---------== - oo oo
501 print(‘'< Model Save and Print >')

502 mp_flag = 'n'; ms_flag = 'n’

503

504 m_para = str(dim)+'_'+m_n+'_bt'+str(n_batch)+'ft'+str(first_fil_n)+\
505 ‘ep'+str(n_ep)

506 m_name = 'OrgAx|_'+m_para+'_'+str(today)

507

508 # model print

509 mp_flag = input(' Print the model shape? yorn-->")

510 if mp_flag =="y":

511 from keras.utils import plot_model

512 plot_model(model, to_file = *./model/'+m_name+'.png’,

513 show_shapes=True)

514 print(' Model Shape is printed --> ./model/'+m_name+'.png')
515 else:

516 print(" ! Model is NOT printed. ')

517

518 # model save

519 ms_flag = input('\n Save the learned model? y or n --> )

520 ifms_flag =="y":

521 model.save('./model/'+m_name+'.h5")

522 print(' Model is saved --> ./model/'+m_name+'.h5’)

523 else:

524 print(' ! Model is NOT saved. ')

525

526 # END OF CODE

END



