
cosa c'è in questo notebook
Training di 4 reti neurali in grado di riconoscere dei set di gesti associati alla lingua americana dei segni (AmericanSignLanguage),
tramite l'analisi di immagini statiche e metodi di image recognition.

Ho considerato la ASL anzichè la LIS (Lingua Italiana dei Segni) dato che ho trovato molti piu esempi da scopiazzare per questa fase
iniziale ma sopratutto perchè la quantita di dati disponibile è (forse?) ovviamente maggiore.

non credere all'hype, più che intelligenti le AI sono ingorde: + DATI + RISULTATO, qualsiasi la struttura del dato detto questo se +dato
comporta +risultato, allora perchè non cambiare il dato ;-)

Ciò nonostante il meccanismo è del tutto analogo, tanto dal punto di vista piu astratto di relazione di insiemi quanto da quello piu pratico
per cui tra l'italiano e l'inglese-americano comuni c'è un buon grado di traducibilità; ovvero dal punto di vista semiotico il residuo
comunicativo non è eccessivamente significativo in quanto appartanenti alla stessa cultura occidentale ed aventi una simile origine a
livello geografico e linguistico.

Il linguaggio utilizzato è python3 ed il framework AI/ML di paciocco è tensorflow (di google) con keras come API di alto livello.

I 4 modelli sotto allenati e pacioccati sono ordinati per crescente profondità di architettura (sono tutti modelli
ConvolutionalNeuralNetwork) e quantita/complessità di dato, quindi si parte da scemo-piccolo e si arriva a saccente-grande.

PS per sapere cosa sono CNN framework LIS, ASL ecc ecc dai un occhiata al wiki: https://git.tropici.net/agropunx/geografia/wiki/_pages

PPS2 IO HO GIA SCARICATO PROCESSATO I DATI QUINDI IN CASO PROVA A CONTATTARMI DIRETTAMENTE

General Imports

In [1]: # general 
import os, random,pickle 
from time import time 
from tqdm import tqdm 

#numeric and df 
import pandas as pd 
import numpy as np 

#plot 
import seaborn as sns 
import matplotlib.pyplot as plt 

# image and computer vision 
import cv2 
from  skimage.transform import resize 
from IPython.display import Image 

# data shuffling and metrics 
from sklearn.model_selection import train_test_split 
from sklearn.metrics import accuracy_score 

# ML/AI stuff 
import keras 
from keras.layers import  MaxPooling2D,MaxPool2D, Dense, Flatten, Dropout 
from keras.callbacks import TensorBoard, ReduceLROnPlateau 
from keras.preprocessing.image import ImageDataGenerator 
from keras.applications.inception_v3 import InceptionV3 

from tensorflow.keras.layers import Conv2D 
from tensorflow.keras.optimizers import RMSprop, Adam, SGD 
from tensorflow.keras.utils import to_categorical 

modello ASL_static_A: 3-layer-CNN con dataset MNIST-
AmericanSignLanguage

In [6]: #Defining the Convolutional Neural Network 

img_input = keras.Input(shape=(28, 28, 1)) 
x = Conv2D(32, (3, 3), input_shape = (28,28,1), activation='relu')(img_input) 
x = MaxPooling2D(pool_size = (2, 2))(x) 
x = Dropout(0.25)(x) 

x = Conv2D(64, (3, 3), input_shape = (28,28,1), activation='relu')(img_input) 
x = MaxPooling2D(pool_size = (2, 2))(x) 
x = Dropout(0.25)(x) 

x = Conv2D(128, (3, 3), input_shape = (28,28,1), activation='relu')(img_input) 
x = MaxPooling2D(pool_size = (2, 2))(x) 
x = Dropout(0.25)(x) 

x = Flatten()(x) 
x = units = Dense(512, activation = 'relu')(x) 
x = Dropout(0.25)(x) 
out = Dense(units = 25, activation = 'softmax')(x) 

asl_static_A = keras.Model(inputs=img_input,outputs=out, name='asl_static_A') 

asl_static_A.summary() 

In [7]: def train(model, X_in, y_in, optimizer = Adam(learning_rate=.001), loss='categorical_crossentropy', 
metrics=['accuracy'], 
         batch_size = 512, epochs = 50, verbose = 1): 

   model.compile(optimizer=optimizer, loss=loss, metrics=metrics) 

   start = time() 
   history = model.fit(X_in['train'], y_in['train'], batch_size=batch_size, epochs=epochs, validati
on_split=0.1, shuffle = True, verbose=1) 
   train_time = time() - start 

   #model.summary() 
   plt.figure(figsize=(12, 12)) 
   plt.subplot(3, 2, 1) 
   plt.plot(history.history['accuracy'], label = 'train_accuracy') 
   plt.plot(history.history['val_accuracy'], label = 'val_accuracy') 
   plt.xlabel('epoch') 
   plt.ylabel('accuracy') 
   plt.legend() 
   plt.subplot(3, 2, 2) 
   plt.plot(history.history['loss'], label = 'train_loss') 

Dataset source

MNIST dataset for the American Sign Language (ASL)

warnnn download tocca loggarsi

url https://www.kaggle.com/datamunge/sign-language-mnist

messo in ./data/mnist

In [8]: #Hand gestures of ASL 
Image('data/mnist/amer_sign2.png') 

In [9]: train_df = pd.read_csv('data/mnist/sign_mnist_train.csv') 
test_df = pd.read_csv('data/mnist/sign_mnist_test.csv') 

train_df.head() 

prepara il dataset da allenare

In [10]: #labels 
class_names = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K', 'L', 'M', 'N', 'O', 'P', 'Q', 
'R', 'S', 'T', 'U', 'V', 'W', 'X', 'Y' ] 
X = { 
   'train': train_df.values[:, 1:] / 255, 
   'test': test_df.values[:, 1:] / 255 
} 

y = { 
   'train': train_df.values[:, 0], 
   'test' : test_df.values[:,0] 
} 

X['train'] = X['train'].reshape(X['train'].shape[0], *(28, 28, 1)) 
X['test'] = X['test'].reshape(X['test'].shape[0], *(28, 28, 1)) 

nota: 28x28x1 ----> immagini 28x28 con 1 canale cromatico (b/n)

Train and Evaluate

In [11]: params = { 
   'optimizer': Adam(learning_rate=.001), 
   'loss' : 'sparse_categorical_crossentropy', 
   'metrics' : ['accuracy'], 
   'batch_size' : 512, 
   'epochs' : 30, 
   'verbose': 1, 
    
} 

train(asl_static_A, X,y, **params) 

In [13]: asl_static_A.save("models/asl_static_A") 

modello ASL_static_B: 3-layer-CNN con dataset kaggle-
AmericanSignLanguage

il modello è analogo a quello di prima (ASL_static_B) a parte che in questo caso aggiungo altri due canali in ingresso al modello
(fondamentalmente prima b/n adesso RGB).

Il dataset invece è molto piu grande rispetto prima, quindi ci aspettiamo buoni risultati con poche epoche (ogni esempio viene visto dal
modello tot epoche per training) prima dell'overfitting (momento in cui ri allenare sullo stesso dato diventa ridondante).

riduco quindi a 4 epoche, prima erano 30 per comun regola a casaccio

al dataset vengono aggiunti anche i segni relativi a spazio , cancella e niente

Dataset source:

American Sign Language (ASL)

url https://www.kaggle.com/grassknoted/asl-alphabet

warnnnnn download ---> size~1GB

messo in ./data/asl

In [14]: train_dir = 'data/asl/asl_alphabet_train/asl_alphabet_train' 
test_dir = 'data/asl/asl_alphabet_test/asl_alphabet_test' 
classes = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K',  
          'L', 'M', 'N', 'O', 'P', 'Q', 'R', 'S', 'T', 'U', 'V',  
          'W', 'X', 'Y', 'Z', 'nothing', 'space', 'del'] 
plt.figure(figsize=(11, 11)) 
for i in range (0,29): 
   plt.subplot(7,7,i+1) 
   plt.xticks([]) 
   plt.yticks([]) 
   path = train_dir + "/{0}/{0}1.jpg".format(classes[i]) 
   img = plt.imread(path) 
   plt.imshow(img) 
   plt.xlabel(classes[i]) 

In [15]: import tensorflow 

In [16]: %%time 

size=(32,32) 

images = [] 
labels = [] 
index = -1 
for folder in os.listdir(train_dir): 
   index +=1 
   for image in os.listdir(train_dir + "/" + folder): 
       temp_img = cv2.imread(train_dir + '/' + folder + '/' + image) 
       temp_img = cv2.resize(temp_img, size) 
       images.append(temp_img) 
       labels.append(index) 
    
images = np.array(images) 
images = images.astype('float32')/255.0 
labels = tensorflow.keras.utils.to_categorical(labels) 
x_train, x_test, y_train, y_test = train_test_split(images, labels, test_size = 0.1) 
    
print('Loaded', len(x_train),'images for training,','Train data shape =', x_train.shape) 
print('Loaded', len(x_test),'images for testing','Test data shape =', x_test.shape) 

In [17]: input_img = keras.Input(shape=(32,32,3)) 

x = Conv2D(64, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(input_img) 
x = MaxPooling2D(pool_size=(2, 2))(x) 
x = Conv2D(128, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(x) 
x = MaxPooling2D(pool_size=(2, 2))(x) 

x = Conv2D(256, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(x) 
x = MaxPooling2D(pool_size=(2, 2))(x) 
x = keras.layers.BatchNormalization()(x) 

x = Flatten()(x) 
x = Dropout(0.5)(x) 
x = Dense(1024, activation='sigmoid')(x) 
out = Dense(len(classes), activation='softmax')(x) 

asl_static_B = keras.Model(inputs=input_img,outputs=out) 

X = { 
   'train':x_train, 
   'test':x_test 
} 
y={ 
   'train':y_train, 
   'test':y_test 
} 
params = { 
   'optimizer': Adam(learning_rate=.001), 
   'loss' : 'categorical_crossentropy', 
   'metrics' : ['accuracy'], 
   'batch_size' : 64, 
   'epochs' : 4, 
   'verbose': 1, 
    
} 

train(asl_static_B, X,y, **params) 

In [18]: asl_static_B.save('models/asl_static_B') 

modello ASL_static_C: 3-layer-CNN con dataset kaggle-
AmericanSignLanguage
dataset source analog al precedente, ma con qualche parola intera in piu rispetto al solo vocabolario composto da alfabeto e numeri, in
totale ci sono 51 labels qua

il dataset è un po piu cicciotto quindi lancio il training differentemente, facendo batching degli esempi dalla cartella di origine (non ce la
faccio a caricarlo tuttassieme nella ram)

In [2]: train_dir='data/asl/sign_digit_fewWords' 

In [3]: data_generator = ImageDataGenerator( 
   samplewise_center=True,  
   samplewise_std_normalization=True, 
   brightness_range=[0.8, 1.0], 
   zoom_range=[1.0, 1.2], 
   validation_split=0.1 
) 

train_generator = data_generator.flow_from_directory(train_dir, target_size=(200,200), shuffle=True,
seed=13, 
                                                    class_mode='categorical', batch_size=64, subset
="training") 

validation_generator = data_generator.flow_from_directory(train_dir, target_size=(200, 200), shuffle
=True, seed=13, 
                                                    class_mode='categorical', batch_size=64, subset
="validation") 

In [6]: from keras.layers import BatchNormalization 
from tensorflow.keras import regularizers 
input_img = keras.Input(shape=(200,200,3)) 
    
x = Conv2D(64, kernel_size = [3,3], padding = 'same', activation = 'relu', input_shape = (200,200,3
))(input_img) 
x = MaxPool2D(pool_size = [3,3])(x) 
    
x = Conv2D(128, kernel_size = [5,5], padding = 'same', activation = 'relu')(x) 
x = MaxPool2D(pool_size = [3,3])(x) 
    
x = Conv2D(256, kernel_size = [3,3], padding = 'same', activation = 'relu')(x) 
x = MaxPool2D(pool_size = [3,3])(x) 
    
x = BatchNormalization()(x) 
x = Flatten()(x) 
x = Dropout(0.5)(x) 
    
x = Dense(1024, activation = 'relu', kernel_regularizer = regularizers.l2(0.001))(x) 
x = Dense(512, activation = 'relu', kernel_regularizer = regularizers.l2(0.001))(x) 
out = Dense(51, activation = 'softmax')(x) 
asl_static_C = keras.Model(inputs=input_img,outputs=out) 

asl_static_C.compile(optimizer = 'adam', loss = keras.losses.categorical_crossentropy, metrics = ["a
ccuracy"]) 

In [28]: model_hist = asl_static_C.fit_generator(train_generator, 
                               validation_data=validation_generator, 
                               steps_per_epoch=200, 
                               validation_steps=50, 
                               epochs=15, 
                             ) 

In [29]: asl_static_C.save('models/asl_static_C.h5') 

ASL_static_D - inception transfer learning
Qua si prende un modello noto di google chiamato inceptionv3 https://keras.io/api/applications/inceptionv3/ come punto di partenza per
il successivo training del task di classificazione immagini. in questo caso si parla di transfer-learning.

il dataset è identico a quello di prima (asl_static_C).

In [30]: training_dir=train_dir 
content=sorted(os.listdir(training_dir)) 
print(content) 
len(content) 

In [ ]:  

Model: "asl_static_A" 
_________________________________________________________________ 
Layer (type)                Output Shape              Param #    
================================================================= 
input_3 (InputLayer)        [(None, 28, 28, 1)]       0          
                                                                 
conv2d_8 (Conv2D)           (None, 26, 26, 128)       1280       
                                                                 
max_pooling2d_8 (MaxPooling  (None, 13, 13, 128)      0          
2D)                                                              
                                                                 
dropout_10 (Dropout)        (None, 13, 13, 128)       0          
                                                                 
flatten_2 (Flatten)         (None, 21632)             0          
                                                                 
dense_4 (Dense)             (None, 512)               11076096   
                                                                 
dropout_11 (Dropout)        (None, 512)               0          
                                                                 
dense_5 (Dense)             (None, 25)                12825      
                                                                 
================================================================= 
Total params: 11,090,201 
Trainable params: 11,090,201 
Non-trainable params: 0 
_________________________________________________________________ 

Out[8]:

Out[9]:
label pixel1 pixel2 pixel3 pixel4 pixel5 pixel6 pixel7 pixel8 pixel9 ... pixel775 pixel776 pixel777 pixel778 pixel779 pixel78

0 3 107 118 127 134 139 143 146 150 153 ... 207 207 207 207 206 20

1 6 155 157 156 156 156 157 156 158 158 ... 69 149 128 87 94 16

2 2 187 188 188 187 187 186 187 188 187 ... 202 201 200 199 198 19

3 2 211 211 212 212 211 210 211 210 210 ... 235 234 233 231 230 22

4 13 164 167 170 172 176 179 180 184 185 ... 92 105 105 108 133 16

5 rows × 785 columns

Epoch 1/30 
49/49 [==============================] - 24s 473ms/step - loss: 2.3568 - accuracy: 0.3796 - val_los
s: 1.1408 - val_accuracy: 0.7327 
Epoch 2/30 
49/49 [==============================] - 24s 487ms/step - loss: 0.8312 - accuracy: 0.7715 - val_los
s: 0.4242 - val_accuracy: 0.9184 
Epoch 3/30 
49/49 [==============================] - 24s 495ms/step - loss: 0.3876 - accuracy: 0.9016 - val_los
s: 0.2061 - val_accuracy: 0.9610 
Epoch 4/30 
49/49 [==============================] - 24s 497ms/step - loss: 0.2052 - accuracy: 0.9575 - val_los
s: 0.0957 - val_accuracy: 0.9956 
Epoch 5/30 
49/49 [==============================] - 27s 562ms/step - loss: 0.1161 - accuracy: 0.9830 - val_los
s: 0.0506 - val_accuracy: 0.9989 
Epoch 6/30 
49/49 [==============================] - 29s 591ms/step - loss: 0.0745 - accuracy: 0.9908 - val_los
s: 0.0265 - val_accuracy: 1.0000 
Epoch 7/30 
49/49 [==============================] - 29s 585ms/step - loss: 0.0485 - accuracy: 0.9961 - val_los
s: 0.0188 - val_accuracy: 1.0000 
Epoch 8/30 
49/49 [==============================] - 29s 599ms/step - loss: 0.0352 - accuracy: 0.9973 - val_los
s: 0.0109 - val_accuracy: 1.0000 
Epoch 9/30 
49/49 [==============================] - 29s 594ms/step - loss: 0.0256 - accuracy: 0.9984 - val_los
s: 0.0074 - val_accuracy: 1.0000 
Epoch 10/30 
49/49 [==============================] - 29s 592ms/step - loss: 0.0207 - accuracy: 0.9987 - val_los
s: 0.0057 - val_accuracy: 1.0000 
Epoch 11/30 
49/49 [==============================] - 29s 591ms/step - loss: 0.0161 - accuracy: 0.9992 - val_los
s: 0.0044 - val_accuracy: 1.0000 
Epoch 12/30 
49/49 [==============================] - 29s 596ms/step - loss: 0.0139 - accuracy: 0.9992 - val_los
s: 0.0035 - val_accuracy: 1.0000 
Epoch 13/30 
49/49 [==============================] - 29s 584ms/step - loss: 0.0121 - accuracy: 0.9994 - val_los
s: 0.0028 - val_accuracy: 1.0000 
Epoch 14/30 
49/49 [==============================] - 29s 587ms/step - loss: 0.0094 - accuracy: 0.9998 - val_los
s: 0.0023 - val_accuracy: 1.0000 
Epoch 15/30 
49/49 [==============================] - 28s 578ms/step - loss: 0.0084 - accuracy: 0.9995 - val_los
s: 0.0018 - val_accuracy: 1.0000 
Epoch 16/30 
49/49 [==============================] - 28s 576ms/step - loss: 0.0070 - accuracy: 0.9998 - val_los
s: 0.0017 - val_accuracy: 1.0000 
Epoch 17/30 
49/49 [==============================] - 29s 585ms/step - loss: 0.0063 - accuracy: 0.9998 - val_los
s: 0.0012 - val_accuracy: 1.0000 
Epoch 18/30 
49/49 [==============================] - 29s 599ms/step - loss: 0.0057 - accuracy: 0.9998 - val_los
s: 0.0011 - val_accuracy: 1.0000 
Epoch 19/30 
49/49 [==============================] - 29s 597ms/step - loss: 0.0052 - accuracy: 0.9998 - val_los
s: 9.4512e-04 - val_accuracy: 1.0000 
Epoch 20/30 
49/49 [==============================] - 29s 593ms/step - loss: 0.0045 - accuracy: 0.9998 - val_los
s: 7.5221e-04 - val_accuracy: 1.0000 
Epoch 21/30 
49/49 [==============================] - 29s 597ms/step - loss: 0.0043 - accuracy: 0.9998 - val_los
s: 7.5956e-04 - val_accuracy: 1.0000 
Epoch 22/30 
49/49 [==============================] - 29s 592ms/step - loss: 0.0036 - accuracy: 0.9999 - val_los
s: 6.2163e-04 - val_accuracy: 1.0000 
Epoch 23/30 
49/49 [==============================] - 29s 588ms/step - loss: 0.0033 - accuracy: 0.9999 - val_los
s: 5.1783e-04 - val_accuracy: 1.0000 
Epoch 24/30 
49/49 [==============================] - 29s 593ms/step - loss: 0.0032 - accuracy: 0.9998 - val_los
s: 5.2584e-04 - val_accuracy: 1.0000 
Epoch 25/30 
49/49 [==============================] - 29s 588ms/step - loss: 0.0030 - accuracy: 0.9999 - val_los
s: 4.9827e-04 - val_accuracy: 1.0000 
Epoch 26/30 
49/49 [==============================] - 29s 594ms/step - loss: 0.0030 - accuracy: 0.9999 - val_los
s: 4.1079e-04 - val_accuracy: 1.0000 
Epoch 27/30 
49/49 [==============================] - 29s 587ms/step - loss: 0.0025 - accuracy: 0.9999 - val_los
s: 3.6614e-04 - val_accuracy: 1.0000 
Epoch 28/30 
49/49 [==============================] - 29s 592ms/step - loss: 0.0026 - accuracy: 0.9998 - val_los
s: 3.6783e-04 - val_accuracy: 1.0000 
Epoch 29/30 
49/49 [==============================] - 29s 585ms/step - loss: 0.0024 - accuracy: 0.9999 - val_los
s: 2.8279e-04 - val_accuracy: 1.0000 
Epoch 30/30 
49/49 [==============================] - 29s 593ms/step - loss: 0.0021 - accuracy: 0.9999 - val_los
s: 2.8107e-04 - val_accuracy: 1.0000 

INFO:tensorflow:Assets written to: models/asl_static_A/assets 

Loaded 78300 images for training, Train data shape = (78300, 32, 32, 3) 
Loaded 8700 images for testing Test data shape = (8700, 32, 32, 3) 
CPU times: user 1min 2s, sys: 5.4 s, total: 1min 7s 
Wall time: 1min 25s 

Epoch 1/4 
1102/1102 [==============================] - 185s 168ms/step - loss: 0.6086 - accuracy: 0.8177 - val
_loss: 0.3834 - val_accuracy: 0.8711 
Epoch 2/4 
1102/1102 [==============================] - 192s 174ms/step - loss: 0.0716 - accuracy: 0.9784 - val
_loss: 0.0246 - val_accuracy: 0.9925 
Epoch 3/4 
1102/1102 [==============================] - 195s 177ms/step - loss: 0.0425 - accuracy: 0.9868 - val
_loss: 0.3414 - val_accuracy: 0.8958 
Epoch 4/4 
1102/1102 [==============================] - 198s 180ms/step - loss: 0.0353 - accuracy: 0.9889 - val
_loss: 0.0393 - val_accuracy: 0.9872 

INFO:tensorflow:Assets written to: models/asl_static_B/assets 

Found 182700 images belonging to 51 classes. 
Found 20300 images belonging to 51 classes. 

<ipython-input-28-5697e3f5e50f>:1: UserWarning: `Model.fit_generator` is deprecated and will be remo
ved in a future version. Please use `Model.fit`, which supports generators. 
 model_hist = asl_static_C.fit_generator(train_generator, 

Epoch 1/15 
200/200 [==============================] - 1021s 5s/step - loss: 4.9738 - accuracy: 0.3402 - val_los
s: 4.5586 - val_accuracy: 0.2866 
Epoch 2/15 
200/200 [==============================] - 1004s 5s/step - loss: 3.2977 - accuracy: 0.6087 - val_los
s: 3.4710 - val_accuracy: 0.4988 
Epoch 3/15 
200/200 [==============================] - 1004s 5s/step - loss: 2.5924 - accuracy: 0.7181 - val_los
s: 2.9771 - val_accuracy: 0.5878 
Epoch 4/15 
200/200 [==============================] - 978s 5s/step - loss: 2.2834 - accuracy: 0.7718 - val_los
s: 2.9270 - val_accuracy: 0.6003 
Epoch 5/15 
200/200 [==============================] - 982s 5s/step - loss: 2.2015 - accuracy: 0.7918 - val_los
s: 2.7121 - val_accuracy: 0.6366 
Epoch 6/15 
200/200 [==============================] - 966s 5s/step - loss: 2.0139 - accuracy: 0.8166 - val_los
s: 2.3493 - val_accuracy: 0.7103 
Epoch 7/15 
200/200 [==============================] - 966s 5s/step - loss: 1.8811 - accuracy: 0.8358 - val_los
s: 2.5496 - val_accuracy: 0.6741 
Epoch 8/15 
200/200 [==============================] - 962s 5s/step - loss: 1.8483 - accuracy: 0.8395 - val_los
s: 2.3266 - val_accuracy: 0.6791 
Epoch 9/15 
200/200 [==============================] - 955s 5s/step - loss: 1.8153 - accuracy: 0.8523 - val_los
s: 2.3627 - val_accuracy: 0.6850 
Epoch 10/15 
200/200 [==============================] - 945s 5s/step - loss: 1.7734 - accuracy: 0.8513 - val_los
s: 2.5579 - val_accuracy: 0.6703 
Epoch 11/15 
200/200 [==============================] - 938s 5s/step - loss: 1.7183 - accuracy: 0.8651 - val_los
s: 2.1062 - val_accuracy: 0.7431 
Epoch 12/15 
200/200 [==============================] - 938s 5s/step - loss: 1.6661 - accuracy: 0.8670 - val_los
s: 2.0318 - val_accuracy: 0.7428 
Epoch 13/15 
200/200 [==============================] - 937s 5s/step - loss: 1.5759 - accuracy: 0.8772 - val_los
s: 1.9328 - val_accuracy: 0.7694 
Epoch 14/15 
200/200 [==============================] - 936s 5s/step - loss: 1.5440 - accuracy: 0.8796 - val_los
s: 1.8563 - val_accuracy: 0.7763 
Epoch 15/15 
200/200 [==============================] - 932s 5s/step - loss: 1.5437 - accuracy: 0.8839 - val_los
s: 1.9126 - val_accuracy: 0.7697 

INFO:tensorflow:Assets written to: models/asl_static_C/assets 

['1', '3', '4', '5', '7', '8', '9', 'A', 'B', 'Baby', 'Brother', 'C', 'D', 'Dont_like', 'E', 'F', 'F
riend', 'G', 'H', 'Help', 'House', 'I', 'J', 'K', 'L', 'Like', 'Love', 'M', 'Make', 'More', 'N', 'Na
me', 'No', 'O_OR_0', 'P', 'Pay', 'Play', 'Q', 'R', 'S', 'Stop', 'T', 'U', 'V_OR_2', 'W_OR_6', 'Wit
h', 'X', 'Y', 'Yes', 'Z', 'nothing'] 

Out[30]: 51

https://git.tropici.net/agropunx/geografia/wiki/_pages
https://www.kaggle.com/datamunge/sign-language-mnist
https://www.kaggle.com/grassknoted/asl-alphabet
https://keras.io/api/applications/inceptionv3/


In [22]: WEIGHTS_FILE = './inception_v3_weights_tf_dim_ordering_tf_kernels_notop.h5' 

inception_v3_model = keras.applications.inception_v3.InceptionV3( 
   input_shape = (200, 200, 3),  
   include_top = False,  
   weights = 'imagenet' 
) 

inception_v3_model.summary() 

In [23]: inception_output_layer = inception_v3_model.get_layer('mixed7') 
print('Inception model output shape:', inception_output_layer.output_shape) 

inception_output = inception_v3_model.output 

In [24]: from tensorflow.keras import layers 
x = layers.GlobalAveragePooling2D()(inception_output) 
x = layers.Dense(1024, activation='relu')(x)                   
x = layers.Dense(51, activation='softmax')(x)            

asl_static_D = Model(inception_v3_model.input, x)  

asl_static_D.compile( 
   optimizer=SGD(lr=0.0001, momentum=0.9), 
   loss='categorical_crossentropy', 
   metrics=['acc'] 
) 
for layer in model.layers[:249]: 
   layer.trainable = False 
for layer in model.layers[249:]: 
   layer.trainable = True 

In [25]: LOSS_THRESHOLD = 0.2 
ACCURACY_THRESHOLD = 0.95 

class ModelCallback(tf.keras.callbacks.Callback): 
   def on_epoch_end(self, epoch, logs={}): 
       if logs.get('val_loss') <= LOSS_THRESHOLD and logs.get('val_acc') >= ACCURACY_THRESHOLD: 
           print("\nReached", ACCURACY_THRESHOLD * 100, "accuracy, Stopping!") 
           self.model.stop_training = True 

callback = ModelCallback() 

Model: "inception_v3" 
__________________________________________________________________________________________________ 
Layer (type)                   Output Shape         Param #     Connected to                      
================================================================================================== 
input_4 (InputLayer)           [(None, 200, 200, 3  0           []                                
                               )]                                                                 
                                                                                                  
conv2d_9 (Conv2D)              (None, 99, 99, 32)   864         ['input_4[0][0]']                 
                                                                                                  
batch_normalization_2 (BatchNo  (None, 99, 99, 32)  96          ['conv2d_9[0][0]']                
rmalization)                                                                                      
                                                                                                  
activation (Activation)        (None, 99, 99, 32)   0           ['batch_normalization_2[0][0]']   
                                                                                                  
conv2d_10 (Conv2D)             (None, 97, 97, 32)   9216        ['activation[0][0]']              
                                                                                                  
batch_normalization_3 (BatchNo  (None, 97, 97, 32)  96          ['conv2d_10[0][0]']               
rmalization)                                                                                      
                                                                                                  
activation_1 (Activation)      (None, 97, 97, 32)   0           ['batch_normalization_3[0][0]']   
                                                                                                  
conv2d_11 (Conv2D)             (None, 97, 97, 64)   18432       ['activation_1[0][0]']            
                                                                                                  
batch_normalization_4 (BatchNo  (None, 97, 97, 64)  192         ['conv2d_11[0][0]']               
rmalization)                                                                                      
                                                                                                  
activation_2 (Activation)      (None, 97, 97, 64)   0           ['batch_normalization_4[0][0]']   
                                                                                                  
max_pooling2d_9 (MaxPooling2D)  (None, 48, 48, 64)  0           ['activation_2[0][0]']            
                                                                                                  
conv2d_12 (Conv2D)             (None, 48, 48, 80)   5120        ['max_pooling2d_9[0][0]']         
                                                                                                  
batch_normalization_5 (BatchNo  (None, 48, 48, 80)  240         ['conv2d_12[0][0]']               
rmalization)                                                                                      
                                                                                                  
activation_3 (Activation)      (None, 48, 48, 80)   0           ['batch_normalization_5[0][0]']   
                                                                                                  
conv2d_13 (Conv2D)             (None, 46, 46, 192)  138240      ['activation_3[0][0]']            
                                                                                                  
batch_normalization_6 (BatchNo  (None, 46, 46, 192)  576        ['conv2d_13[0][0]']               
rmalization)                                                                                      
                                                                                                  
activation_4 (Activation)      (None, 46, 46, 192)  0           ['batch_normalization_6[0][0]']   
                                                                                                  
max_pooling2d_10 (MaxPooling2D  (None, 22, 22, 192)  0          ['activation_4[0][0]']            
)                                                                                                 
                                                                                                  
conv2d_17 (Conv2D)             (None, 22, 22, 64)   12288       ['max_pooling2d_10[0][0]']        
                                                                                                  
batch_normalization_10 (BatchN  (None, 22, 22, 64)  192         ['conv2d_17[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_8 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_10[0][0]']  
                                                                                                  
conv2d_15 (Conv2D)             (None, 22, 22, 48)   9216        ['max_pooling2d_10[0][0]']        
                                                                                                  
conv2d_18 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_8[0][0]']            
                                                                                                  
batch_normalization_8 (BatchNo  (None, 22, 22, 48)  144         ['conv2d_15[0][0]']               
rmalization)                                                                                      
                                                                                                  
batch_normalization_11 (BatchN  (None, 22, 22, 96)  288         ['conv2d_18[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_6 (Activation)      (None, 22, 22, 48)   0           ['batch_normalization_8[0][0]']   
                                                                                                  
activation_9 (Activation)      (None, 22, 22, 96)   0           ['batch_normalization_11[0][0]']  
                                                                                                  
average_pooling2d (AveragePool  (None, 22, 22, 192)  0          ['max_pooling2d_10[0][0]']        
ing2D)                                                                                            
                                                                                                  
conv2d_14 (Conv2D)             (None, 22, 22, 64)   12288       ['max_pooling2d_10[0][0]']        
                                                                                                  
conv2d_16 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_6[0][0]']            
                                                                                                  
conv2d_19 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_9[0][0]']            
                                                                                                  
conv2d_20 (Conv2D)             (None, 22, 22, 32)   6144        ['average_pooling2d[0][0]']       
                                                                                                  
batch_normalization_7 (BatchNo  (None, 22, 22, 64)  192         ['conv2d_14[0][0]']               
rmalization)                                                                                      
                                                                                                  
batch_normalization_9 (BatchNo  (None, 22, 22, 64)  192         ['conv2d_16[0][0]']               
rmalization)                                                                                      
                                                                                                  
batch_normalization_12 (BatchN  (None, 22, 22, 96)  288         ['conv2d_19[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_13 (BatchN  (None, 22, 22, 32)  96          ['conv2d_20[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_5 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_7[0][0]']   
                                                                                                  
activation_7 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_9[0][0]']   
                                                                                                  
activation_10 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_12[0][0]']  
                                                                                                  
activation_11 (Activation)     (None, 22, 22, 32)   0           ['batch_normalization_13[0][0]']  
                                                                                                  
mixed0 (Concatenate)           (None, 22, 22, 256)  0           ['activation_5[0][0]',            
                                                                 'activation_7[0][0]',            
                                                                 'activation_10[0][0]',           
                                                                 'activation_11[0][0]']           
                                                                                                  
conv2d_24 (Conv2D)             (None, 22, 22, 64)   16384       ['mixed0[0][0]']                  
                                                                                                  
batch_normalization_17 (BatchN  (None, 22, 22, 64)  192         ['conv2d_24[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_15 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_17[0][0]']  
                                                                                                  
conv2d_22 (Conv2D)             (None, 22, 22, 48)   12288       ['mixed0[0][0]']                  
                                                                                                  
conv2d_25 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_15[0][0]']           
                                                                                                  
batch_normalization_15 (BatchN  (None, 22, 22, 48)  144         ['conv2d_22[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_18 (BatchN  (None, 22, 22, 96)  288         ['conv2d_25[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_13 (Activation)     (None, 22, 22, 48)   0           ['batch_normalization_15[0][0]']  
                                                                                                  
activation_16 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_18[0][0]']  
                                                                                                  
average_pooling2d_1 (AveragePo  (None, 22, 22, 256)  0          ['mixed0[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_21 (Conv2D)             (None, 22, 22, 64)   16384       ['mixed0[0][0]']                  
                                                                                                  
conv2d_23 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_13[0][0]']           
                                                                                                  
conv2d_26 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_16[0][0]']           
                                                                                                  
conv2d_27 (Conv2D)             (None, 22, 22, 64)   16384       ['average_pooling2d_1[0][0]']     
                                                                                                  
batch_normalization_14 (BatchN  (None, 22, 22, 64)  192         ['conv2d_21[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_16 (BatchN  (None, 22, 22, 64)  192         ['conv2d_23[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_19 (BatchN  (None, 22, 22, 96)  288         ['conv2d_26[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_20 (BatchN  (None, 22, 22, 64)  192         ['conv2d_27[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_12 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_14[0][0]']  
                                                                                                  
activation_14 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_16[0][0]']  
                                                                                                  
activation_17 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_19[0][0]']  
                                                                                                  
activation_18 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_20[0][0]']  
                                                                                                  
mixed1 (Concatenate)           (None, 22, 22, 288)  0           ['activation_12[0][0]',           
                                                                 'activation_14[0][0]',           
                                                                 'activation_17[0][0]',           
                                                                 'activation_18[0][0]']           
                                                                                                  
conv2d_31 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed1[0][0]']                  
                                                                                                  
batch_normalization_24 (BatchN  (None, 22, 22, 64)  192         ['conv2d_31[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_22 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_24[0][0]']  
                                                                                                  
conv2d_29 (Conv2D)             (None, 22, 22, 48)   13824       ['mixed1[0][0]']                  
                                                                                                  
conv2d_32 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_22[0][0]']           
                                                                                                  
batch_normalization_22 (BatchN  (None, 22, 22, 48)  144         ['conv2d_29[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_25 (BatchN  (None, 22, 22, 96)  288         ['conv2d_32[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_20 (Activation)     (None, 22, 22, 48)   0           ['batch_normalization_22[0][0]']  
                                                                                                  
activation_23 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_25[0][0]']  
                                                                                                  
average_pooling2d_2 (AveragePo  (None, 22, 22, 288)  0          ['mixed1[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_28 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed1[0][0]']                  
                                                                                                  
conv2d_30 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_20[0][0]']           
                                                                                                  
conv2d_33 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_23[0][0]']           
                                                                                                  
conv2d_34 (Conv2D)             (None, 22, 22, 64)   18432       ['average_pooling2d_2[0][0]']     
                                                                                                  
batch_normalization_21 (BatchN  (None, 22, 22, 64)  192         ['conv2d_28[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_23 (BatchN  (None, 22, 22, 64)  192         ['conv2d_30[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_26 (BatchN  (None, 22, 22, 96)  288         ['conv2d_33[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_27 (BatchN  (None, 22, 22, 64)  192         ['conv2d_34[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_19 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_21[0][0]']  
                                                                                                  
activation_21 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_23[0][0]']  
                                                                                                  
activation_24 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_26[0][0]']  
                                                                                                  
activation_25 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_27[0][0]']  
                                                                                                  
mixed2 (Concatenate)           (None, 22, 22, 288)  0           ['activation_19[0][0]',           
                                                                 'activation_21[0][0]',           
                                                                 'activation_24[0][0]',           
                                                                 'activation_25[0][0]']           
                                                                                                  
conv2d_36 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed2[0][0]']                  
                                                                                                  
batch_normalization_29 (BatchN  (None, 22, 22, 64)  192         ['conv2d_36[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_27 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_29[0][0]']  
                                                                                                  
conv2d_37 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_27[0][0]']           
                                                                                                  
batch_normalization_30 (BatchN  (None, 22, 22, 96)  288         ['conv2d_37[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_28 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_30[0][0]']  
                                                                                                  
conv2d_35 (Conv2D)             (None, 10, 10, 384)  995328      ['mixed2[0][0]']                  
                                                                                                  
conv2d_38 (Conv2D)             (None, 10, 10, 96)   82944       ['activation_28[0][0]']           
                                                                                                  
batch_normalization_28 (BatchN  (None, 10, 10, 384)  1152       ['conv2d_35[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_31 (BatchN  (None, 10, 10, 96)  288         ['conv2d_38[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_26 (Activation)     (None, 10, 10, 384)  0           ['batch_normalization_28[0][0]']  
                                                                                                  
activation_29 (Activation)     (None, 10, 10, 96)   0           ['batch_normalization_31[0][0]']  
                                                                                                  
max_pooling2d_11 (MaxPooling2D  (None, 10, 10, 288)  0          ['mixed2[0][0]']                  
)                                                                                                 
                                                                                                  
mixed3 (Concatenate)           (None, 10, 10, 768)  0           ['activation_26[0][0]',           
                                                                 'activation_29[0][0]',           
                                                                 'max_pooling2d_11[0][0]']        
                                                                                                  
conv2d_43 (Conv2D)             (None, 10, 10, 128)  98304       ['mixed3[0][0]']                  
                                                                                                  
batch_normalization_36 (BatchN  (None, 10, 10, 128)  384        ['conv2d_43[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_34 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_36[0][0]']  
                                                                                                  
conv2d_44 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_34[0][0]']           
                                                                                                  
batch_normalization_37 (BatchN  (None, 10, 10, 128)  384        ['conv2d_44[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_35 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_37[0][0]']  
                                                                                                  
conv2d_40 (Conv2D)             (None, 10, 10, 128)  98304       ['mixed3[0][0]']                  
                                                                                                  
conv2d_45 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_35[0][0]']           
                                                                                                  
batch_normalization_33 (BatchN  (None, 10, 10, 128)  384        ['conv2d_40[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_38 (BatchN  (None, 10, 10, 128)  384        ['conv2d_45[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_31 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_33[0][0]']  
                                                                                                  
activation_36 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_38[0][0]']  
                                                                                                  
conv2d_41 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_31[0][0]']           
                                                                                                  
conv2d_46 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_36[0][0]']           
                                                                                                  
batch_normalization_34 (BatchN  (None, 10, 10, 128)  384        ['conv2d_41[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_39 (BatchN  (None, 10, 10, 128)  384        ['conv2d_46[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_32 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_34[0][0]']  
                                                                                                  
activation_37 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_39[0][0]']  
                                                                                                  
average_pooling2d_3 (AveragePo  (None, 10, 10, 768)  0          ['mixed3[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_39 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed3[0][0]']                  
                                                                                                  
conv2d_42 (Conv2D)             (None, 10, 10, 192)  172032      ['activation_32[0][0]']           
                                                                                                  
conv2d_47 (Conv2D)             (None, 10, 10, 192)  172032      ['activation_37[0][0]']           
                                                                                                  
conv2d_48 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_3[0][0]']     
                                                                                                  
batch_normalization_32 (BatchN  (None, 10, 10, 192)  576        ['conv2d_39[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_35 (BatchN  (None, 10, 10, 192)  576        ['conv2d_42[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_40 (BatchN  (None, 10, 10, 192)  576        ['conv2d_47[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_41 (BatchN  (None, 10, 10, 192)  576        ['conv2d_48[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_30 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_32[0][0]']  
                                                                                                  
activation_33 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_35[0][0]']  
                                                                                                  
activation_38 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_40[0][0]']  
                                                                                                  
activation_39 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_41[0][0]']  
                                                                                                  
mixed4 (Concatenate)           (None, 10, 10, 768)  0           ['activation_30[0][0]',           
                                                                 'activation_33[0][0]',           
                                                                 'activation_38[0][0]',           
                                                                 'activation_39[0][0]']           
                                                                                                  
conv2d_53 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed4[0][0]']                  
                                                                                                  
batch_normalization_46 (BatchN  (None, 10, 10, 160)  480        ['conv2d_53[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_44 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_46[0][0]']  
                                                                                                  
conv2d_54 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_44[0][0]']           
                                                                                                  
batch_normalization_47 (BatchN  (None, 10, 10, 160)  480        ['conv2d_54[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_45 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_47[0][0]']  
                                                                                                  
conv2d_50 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed4[0][0]']                  
                                                                                                  
conv2d_55 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_45[0][0]']           
                                                                                                  
batch_normalization_43 (BatchN  (None, 10, 10, 160)  480        ['conv2d_50[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_48 (BatchN  (None, 10, 10, 160)  480        ['conv2d_55[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_41 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_43[0][0]']  
                                                                                                  
activation_46 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_48[0][0]']  
                                                                                                  
conv2d_51 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_41[0][0]']           
                                                                                                  
conv2d_56 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_46[0][0]']           
                                                                                                  
batch_normalization_44 (BatchN  (None, 10, 10, 160)  480        ['conv2d_51[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_49 (BatchN  (None, 10, 10, 160)  480        ['conv2d_56[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_42 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_44[0][0]']  
                                                                                                  
activation_47 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_49[0][0]']  
                                                                                                  
average_pooling2d_4 (AveragePo  (None, 10, 10, 768)  0          ['mixed4[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_49 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed4[0][0]']                  
                                                                                                  
conv2d_52 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_42[0][0]']           
                                                                                                  
conv2d_57 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_47[0][0]']           
                                                                                                  
conv2d_58 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_4[0][0]']     
                                                                                                  
batch_normalization_42 (BatchN  (None, 10, 10, 192)  576        ['conv2d_49[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_45 (BatchN  (None, 10, 10, 192)  576        ['conv2d_52[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_50 (BatchN  (None, 10, 10, 192)  576        ['conv2d_57[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_51 (BatchN  (None, 10, 10, 192)  576        ['conv2d_58[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_40 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_42[0][0]']  
                                                                                                  
activation_43 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_45[0][0]']  
                                                                                                  
activation_48 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_50[0][0]']  
                                                                                                  
activation_49 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_51[0][0]']  
                                                                                                  
mixed5 (Concatenate)           (None, 10, 10, 768)  0           ['activation_40[0][0]',           
                                                                 'activation_43[0][0]',           
                                                                 'activation_48[0][0]',           
                                                                 'activation_49[0][0]']           
                                                                                                  
conv2d_63 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed5[0][0]']                  
                                                                                                  
batch_normalization_56 (BatchN  (None, 10, 10, 160)  480        ['conv2d_63[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_54 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_56[0][0]']  
                                                                                                  
conv2d_64 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_54[0][0]']           
                                                                                                  
batch_normalization_57 (BatchN  (None, 10, 10, 160)  480        ['conv2d_64[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_55 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_57[0][0]']  
                                                                                                  
conv2d_60 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed5[0][0]']                  
                                                                                                  
conv2d_65 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_55[0][0]']           
                                                                                                  
batch_normalization_53 (BatchN  (None, 10, 10, 160)  480        ['conv2d_60[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_58 (BatchN  (None, 10, 10, 160)  480        ['conv2d_65[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_51 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_53[0][0]']  
                                                                                                  
activation_56 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_58[0][0]']  
                                                                                                  
conv2d_61 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_51[0][0]']           
                                                                                                  
conv2d_66 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_56[0][0]']           
                                                                                                  
batch_normalization_54 (BatchN  (None, 10, 10, 160)  480        ['conv2d_61[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_59 (BatchN  (None, 10, 10, 160)  480        ['conv2d_66[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_52 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_54[0][0]']  
                                                                                                  
activation_57 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_59[0][0]']  
                                                                                                  
average_pooling2d_5 (AveragePo  (None, 10, 10, 768)  0          ['mixed5[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_59 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed5[0][0]']                  
                                                                                                  
conv2d_62 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_52[0][0]']           
                                                                                                  
conv2d_67 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_57[0][0]']           
                                                                                                  
conv2d_68 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_5[0][0]']     
                                                                                                  
batch_normalization_52 (BatchN  (None, 10, 10, 192)  576        ['conv2d_59[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_55 (BatchN  (None, 10, 10, 192)  576        ['conv2d_62[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_60 (BatchN  (None, 10, 10, 192)  576        ['conv2d_67[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_61 (BatchN  (None, 10, 10, 192)  576        ['conv2d_68[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_50 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_52[0][0]']  
                                                                                                  
activation_53 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_55[0][0]']  
                                                                                                  
activation_58 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_60[0][0]']  
                                                                                                  
activation_59 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_61[0][0]']  
                                                                                                  
mixed6 (Concatenate)           (None, 10, 10, 768)  0           ['activation_50[0][0]',           
                                                                 'activation_53[0][0]',           
                                                                 'activation_58[0][0]',           
                                                                 'activation_59[0][0]']           
                                                                                                  
conv2d_73 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                  
                                                                                                  
batch_normalization_66 (BatchN  (None, 10, 10, 192)  576        ['conv2d_73[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_64 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_66[0][0]']  
                                                                                                  
conv2d_74 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_64[0][0]']           
                                                                                                  
batch_normalization_67 (BatchN  (None, 10, 10, 192)  576        ['conv2d_74[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_65 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_67[0][0]']  
                                                                                                  
conv2d_70 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                  
                                                                                                  
conv2d_75 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_65[0][0]']           
                                                                                                  
batch_normalization_63 (BatchN  (None, 10, 10, 192)  576        ['conv2d_70[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_68 (BatchN  (None, 10, 10, 192)  576        ['conv2d_75[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_61 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_63[0][0]']  
                                                                                                  
activation_66 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_68[0][0]']  
                                                                                                  
conv2d_71 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_61[0][0]']           
                                                                                                  
conv2d_76 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_66[0][0]']           
                                                                                                  
batch_normalization_64 (BatchN  (None, 10, 10, 192)  576        ['conv2d_71[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_69 (BatchN  (None, 10, 10, 192)  576        ['conv2d_76[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_62 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_64[0][0]']  
                                                                                                  
activation_67 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_69[0][0]']  
                                                                                                  
average_pooling2d_6 (AveragePo  (None, 10, 10, 768)  0          ['mixed6[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_69 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                  
                                                                                                  
conv2d_72 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_62[0][0]']           
                                                                                                  
conv2d_77 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_67[0][0]']           
                                                                                                  
conv2d_78 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_6[0][0]']     
                                                                                                  
batch_normalization_62 (BatchN  (None, 10, 10, 192)  576        ['conv2d_69[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_65 (BatchN  (None, 10, 10, 192)  576        ['conv2d_72[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_70 (BatchN  (None, 10, 10, 192)  576        ['conv2d_77[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_71 (BatchN  (None, 10, 10, 192)  576        ['conv2d_78[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_60 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_62[0][0]']  
                                                                                                  
activation_63 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_65[0][0]']  
                                                                                                  
activation_68 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_70[0][0]']  
                                                                                                  
activation_69 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_71[0][0]']  
                                                                                                  
mixed7 (Concatenate)           (None, 10, 10, 768)  0           ['activation_60[0][0]',           
                                                                 'activation_63[0][0]',           
                                                                 'activation_68[0][0]',           
                                                                 'activation_69[0][0]']           
                                                                                                  
conv2d_81 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed7[0][0]']                  
                                                                                                  
batch_normalization_74 (BatchN  (None, 10, 10, 192)  576        ['conv2d_81[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_72 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_74[0][0]']  
                                                                                                  
conv2d_82 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_72[0][0]']           
                                                                                                  
batch_normalization_75 (BatchN  (None, 10, 10, 192)  576        ['conv2d_82[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_73 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_75[0][0]']  
                                                                                                  
conv2d_79 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed7[0][0]']                  
                                                                                                  
conv2d_83 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_73[0][0]']           
                                                                                                  
batch_normalization_72 (BatchN  (None, 10, 10, 192)  576        ['conv2d_79[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_76 (BatchN  (None, 10, 10, 192)  576        ['conv2d_83[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_70 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_72[0][0]']  
                                                                                                  
activation_74 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_76[0][0]']  
                                                                                                  
conv2d_80 (Conv2D)             (None, 4, 4, 320)    552960      ['activation_70[0][0]']           
                                                                                                  
conv2d_84 (Conv2D)             (None, 4, 4, 192)    331776      ['activation_74[0][0]']           
                                                                                                  
batch_normalization_73 (BatchN  (None, 4, 4, 320)   960         ['conv2d_80[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_77 (BatchN  (None, 4, 4, 192)   576         ['conv2d_84[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_71 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_73[0][0]']  
                                                                                                  
activation_75 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_77[0][0]']  
                                                                                                  
max_pooling2d_12 (MaxPooling2D  (None, 4, 4, 768)   0           ['mixed7[0][0]']                  
)                                                                                                 
                                                                                                  
mixed8 (Concatenate)           (None, 4, 4, 1280)   0           ['activation_71[0][0]',           
                                                                 'activation_75[0][0]',           
                                                                 'max_pooling2d_12[0][0]']        
                                                                                                  
conv2d_89 (Conv2D)             (None, 4, 4, 448)    573440      ['mixed8[0][0]']                  
                                                                                                  
batch_normalization_82 (BatchN  (None, 4, 4, 448)   1344        ['conv2d_89[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_80 (Activation)     (None, 4, 4, 448)    0           ['batch_normalization_82[0][0]']  
                                                                                                  
conv2d_86 (Conv2D)             (None, 4, 4, 384)    491520      ['mixed8[0][0]']                  
                                                                                                  
conv2d_90 (Conv2D)             (None, 4, 4, 384)    1548288     ['activation_80[0][0]']           
                                                                                                  
batch_normalization_79 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_86[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_83 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_90[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_77 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_79[0][0]']  
                                                                                                  
activation_81 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_83[0][0]']  
                                                                                                  
conv2d_87 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_77[0][0]']           
                                                                                                  
conv2d_88 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_77[0][0]']           
                                                                                                  
conv2d_91 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_81[0][0]']           
                                                                                                  
conv2d_92 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_81[0][0]']           
                                                                                                  
average_pooling2d_7 (AveragePo  (None, 4, 4, 1280)  0           ['mixed8[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_85 (Conv2D)             (None, 4, 4, 320)    409600      ['mixed8[0][0]']                  
                                                                                                  
batch_normalization_80 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_87[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_81 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_88[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_84 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_91[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_85 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_92[0][0]']               
ormalization)                                                                                     
                                                                                                  
conv2d_93 (Conv2D)             (None, 4, 4, 192)    245760      ['average_pooling2d_7[0][0]']     
                                                                                                  
batch_normalization_78 (BatchN  (None, 4, 4, 320)   960         ['conv2d_85[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_78 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_80[0][0]']  
                                                                                                  
activation_79 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_81[0][0]']  
                                                                                                  
activation_82 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_84[0][0]']  
                                                                                                  
activation_83 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_85[0][0]']  
                                                                                                  
batch_normalization_86 (BatchN  (None, 4, 4, 192)   576         ['conv2d_93[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_76 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_78[0][0]']  
                                                                                                  
mixed9_0 (Concatenate)         (None, 4, 4, 768)    0           ['activation_78[0][0]',           
                                                                 'activation_79[0][0]']           
                                                                                                  
concatenate (Concatenate)      (None, 4, 4, 768)    0           ['activation_82[0][0]',           
                                                                 'activation_83[0][0]']           
                                                                                                  
activation_84 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_86[0][0]']  
                                                                                                  
mixed9 (Concatenate)           (None, 4, 4, 2048)   0           ['activation_76[0][0]',           
                                                                 'mixed9_0[0][0]',                
                                                                 'concatenate[0][0]',             
                                                                 'activation_84[0][0]']           
                                                                                                  
conv2d_98 (Conv2D)             (None, 4, 4, 448)    917504      ['mixed9[0][0]']                  
                                                                                                  
batch_normalization_91 (BatchN  (None, 4, 4, 448)   1344        ['conv2d_98[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_89 (Activation)     (None, 4, 4, 448)    0           ['batch_normalization_91[0][0]']  
                                                                                                  
conv2d_95 (Conv2D)             (None, 4, 4, 384)    786432      ['mixed9[0][0]']                  
                                                                                                  
conv2d_99 (Conv2D)             (None, 4, 4, 384)    1548288     ['activation_89[0][0]']           
                                                                                                  
batch_normalization_88 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_95[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_92 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_99[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_86 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_88[0][0]']  
                                                                                                  
activation_90 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_92[0][0]']  
                                                                                                  
conv2d_96 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_86[0][0]']           
                                                                                                  
conv2d_97 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_86[0][0]']           
                                                                                                  
conv2d_100 (Conv2D)            (None, 4, 4, 384)    442368      ['activation_90[0][0]']           
                                                                                                  
conv2d_101 (Conv2D)            (None, 4, 4, 384)    442368      ['activation_90[0][0]']           
                                                                                                  
average_pooling2d_8 (AveragePo  (None, 4, 4, 2048)  0           ['mixed9[0][0]']                  
oling2D)                                                                                          
                                                                                                  
conv2d_94 (Conv2D)             (None, 4, 4, 320)    655360      ['mixed9[0][0]']                  
                                                                                                  
batch_normalization_89 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_96[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_90 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_97[0][0]']               
ormalization)                                                                                     
                                                                                                  
batch_normalization_93 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_100[0][0]']              
ormalization)                                                                                     
                                                                                                  
batch_normalization_94 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_101[0][0]']              
ormalization)                                                                                     
                                                                                                  
conv2d_102 (Conv2D)            (None, 4, 4, 192)    393216      ['average_pooling2d_8[0][0]']     
                                                                                                  
batch_normalization_87 (BatchN  (None, 4, 4, 320)   960         ['conv2d_94[0][0]']               
ormalization)                                                                                     
                                                                                                  
activation_87 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_89[0][0]']  
                                                                                                  
activation_88 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_90[0][0]']  
                                                                                                  
activation_91 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_93[0][0]']  
                                                                                                  
activation_92 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_94[0][0]']  
                                                                                                  
batch_normalization_95 (BatchN  (None, 4, 4, 192)   576         ['conv2d_102[0][0]']              
ormalization)                                                                                     
                                                                                                  
activation_85 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_87[0][0]']  
                                                                                                  
mixed9_1 (Concatenate)         (None, 4, 4, 768)    0           ['activation_87[0][0]',           
                                                                 'activation_88[0][0]']           
                                                                                                  
concatenate_1 (Concatenate)    (None, 4, 4, 768)    0           ['activation_91[0][0]',           
                                                                 'activation_92[0][0]']           
                                                                                                  
activation_93 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_95[0][0]']  
                                                                                                  
mixed10 (Concatenate)          (None, 4, 4, 2048)   0           ['activation_85[0][0]',           
                                                                 'mixed9_1[0][0]',                
                                                                 'concatenate_1[0][0]',           
                                                                 'activation_93[0][0]']           
                                                                                                  
================================================================================================== 
Total params: 21,802,784 
Trainable params: 21,768,352 
Non-trainable params: 34,432 
__________________________________________________________________________________________________ 

Inception model output shape: (None, 10, 10, 768) 

/home/agropunx/.local/lib/python3.8/site-packages/keras/optimizer_v2/gradient_descent.py:102: UserWa
rning: The `lr` argument is deprecated, use `learning_rate` instead. 
 super(SGD, self).__init__(name, **kwargs) 



In [26]: history = asl_static_D.fit_generator( 
   train_generator, 
   validation_data=validation_generator, 
   steps_per_epoch=200, 
   validation_steps=50, 
   epochs=20, 
   callbacks=[callback] 
) 

In [27]: asl_static_D.save('models/asl_static_D.h5') 

In [29]: acc = history.history['acc'] 
val_acc = history.history['val_acc'] 
loss = history.history['loss'] 
val_loss = history.history['val_loss'] 

epochs = range(len(acc)) 

plt.plot(epochs, acc, 'r', label='Training accuracy') 
plt.plot(epochs, val_acc, 'b', label='Validation accuracy') 
plt.title('Training and validation accuracy') 
plt.legend(loc=0) 
plt.figure() 

plt.show() 

asl_static_C VS asl_static_D
Considerando lo stesso dataset e labelset, confronto tra il modello C (3Layer-3Channel shallow CNN) e D (transfer learning da modello
con milamilioni di paramentri super sblindato di google)

Qual'è meglio?

A che prezzo?

In [4]: asl_static_C = keras.models.load_model('models/asl_static_C.h5') 
asl_static_D = keras.models.load_model('models/asl_static_D.h5') 

In [12]: data_generator = ImageDataGenerator( 
   samplewise_center=True,  
   samplewise_std_normalization=True, 
   brightness_range=[0.8, 1.0], 
   zoom_range=[1.0, 1.2], 
   validation_split=0.1 
) 

test_generator = data_generator.flow_from_directory(train_dir, target_size=(200, 200), shuffle=False
, seed=13, 
                                                    class_mode='categorical', batch_size=64, subset
="validation") 

In [13]: %%time 
predictions_C = asl_static_C.predict(test_generator, workers=-1, use_multiprocessing=True, verbose=1
) 

In [14]: %%time 
predictions_D = asl_static_D.predict(test_generator, workers=-1, use_multiprocessing=True, verbose=1
) 

In [15]: assert predictions_D.shape==predictions_C.shape 
predictions_D.shape 

In [16]: !du models/asl_static_C.h5 

In [17]: !du models/asl_static_D.h5 

In [18]: yp_C = np.argmax(predictions_C,axis=1) 
yp_D = np.argmax(predictions_D,axis=1) 

In [20]: from sklearn.metrics import confusion_matrix 

confusion_matrix_C = confusion_matrix(test_generator.classes, yp_C) 
confusion_matrix_D = confusion_matrix(test_generator.classes, yp_D) 

fig,axs = plt.subplots(1,2,figsize=(20,10)) 
sns.heatmap(confusion_matrix_C,ax=axs[0]) 
axs[0].set_title('asl_static_C') 
sns.heatmap(confusion_matrix_D,ax=axs[1]) 
axs[1].set_title('asl_static_D - tf inception') 

piu stai sulla diagonale meglio è (considerate le stesse 51 classi, l'asse delle y corrisponde ai valori predetti, l'asse delle x invece ai
valori attuali per i sample di test (ground_truth)

/////////////////////link wiki confusion_matrix

In [35]: mapx={v:k for k,v in test_generator.class_indices.items()} 
upto=5 
print("asl_static_C prediction for 5 samples of '1' gesture samples:") 
print([mapx[xx] for xx in yp_C[:5]]) 
print('\nsame for model asl_static_D:') 
print([mapx[xx] for xx in yp_D[:5]]) 

In [46]: print('these were the original photos') 
fig,axs = plt.subplots(1,5,figsize=(50,10)) 
for filename,ax in zip(test_generator.filenames[:5],axs.flatten()): 
   img = cv2.imread(f'{train_dir}/{filename}') 
   ax.imshow(img) 

conclusione

asl_static_D è il vincitore, ha 4 volte piu parametri (che in scala sono comunque molti anche per asl_static_C ~5'000'000) ma è molto
piu sicuro.

In [51]: !pip install -U notebook-as-pdf 
!pyppeteer-install 

<ipython-input-26-ed498f1dd1f6>:1: UserWarning: `Model.fit_generator` is deprecated and will be remo
ved in a future version. Please use `Model.fit`, which supports generators. 
 history = model.fit_generator( 

Epoch 1/20 
200/200 [==============================] - 1982s 10s/step - loss: 3.8919 - acc: 0.0426 - val_loss: 
3.7780 - val_acc: 0.0575 
Epoch 2/20 
200/200 [==============================] - 1964s 10s/step - loss: 3.5845 - acc: 0.1684 - val_loss: 
3.5146 - val_acc: 0.1559 
Epoch 3/20 
200/200 [==============================] - 1915s 10s/step - loss: 3.2064 - acc: 0.3413 - val_loss: 
3.2001 - val_acc: 0.2891 
Epoch 4/20 
200/200 [==============================] - 1906s 10s/step - loss: 2.7986 - acc: 0.4749 - val_loss: 
2.7171 - val_acc: 0.4472 
Epoch 5/20 
200/200 [==============================] - 1932s 10s/step - loss: 2.3823 - acc: 0.5680 - val_loss: 
2.2659 - val_acc: 0.5459 
Epoch 6/20 
200/200 [==============================] - 1931s 10s/step - loss: 2.0218 - acc: 0.6363 - val_loss: 
1.8908 - val_acc: 0.5941 
Epoch 7/20 
200/200 [==============================] - 1920s 10s/step - loss: 1.7130 - acc: 0.6909 - val_loss: 
1.6165 - val_acc: 0.6566 
Epoch 8/20 
200/200 [==============================] - 1937s 10s/step - loss: 1.4718 - acc: 0.7263 - val_loss: 
1.4044 - val_acc: 0.7003 
Epoch 9/20 
200/200 [==============================] - 2031s 10s/step - loss: 1.2818 - acc: 0.7557 - val_loss: 
1.2186 - val_acc: 0.7416 
Epoch 10/20 
200/200 [==============================] - 2003s 10s/step - loss: 1.0935 - acc: 0.7908 - val_loss: 
1.0371 - val_acc: 0.7859 
Epoch 11/20 
200/200 [==============================] - 2006s 10s/step - loss: 0.9284 - acc: 0.8173 - val_loss: 
0.9177 - val_acc: 0.7956 
Epoch 12/20 
200/200 [==============================] - 2001s 10s/step - loss: 0.8084 - acc: 0.8429 - val_loss: 
0.8231 - val_acc: 0.8206 
Epoch 13/20 
200/200 [==============================] - 1987s 10s/step - loss: 0.6980 - acc: 0.8627 - val_loss: 
0.7019 - val_acc: 0.8444 
Epoch 14/20 
200/200 [==============================] - 2000s 10s/step - loss: 0.6093 - acc: 0.8744 - val_loss: 
0.6136 - val_acc: 0.8659 
Epoch 15/20 
200/200 [==============================] - 1992s 10s/step - loss: 0.5322 - acc: 0.8933 - val_loss: 
0.5361 - val_acc: 0.8875 
Epoch 16/20 
200/200 [==============================] - 1967s 10s/step - loss: 0.4548 - acc: 0.9111 - val_loss: 
0.5076 - val_acc: 0.8750 
Epoch 17/20 
200/200 [==============================] - 2021s 10s/step - loss: 0.4083 - acc: 0.9142 - val_loss: 
0.4722 - val_acc: 0.8869 
Epoch 18/20 
200/200 [==============================] - 2017s 10s/step - loss: 0.3577 - acc: 0.9268 - val_loss: 
0.4062 - val_acc: 0.9000 
Epoch 19/20 
200/200 [==============================] - 2025s 10s/step - loss: 0.3173 - acc: 0.9364 - val_loss: 
0.3841 - val_acc: 0.9075 
Epoch 20/20 
200/200 [==============================] - 2015s 10s/step - loss: 0.2865 - acc: 0.9411 - val_loss: 
0.3696 - val_acc: 0.9156 

<Figure size 432x288 with 0 Axes>

WARNING:tensorflow:Error in loading the saved optimizer state. As a result, your model is starting w
ith a freshly initialized optimizer. 

Found 20300 images belonging to 51 classes. 

318/318 [==============================] - 548s 2s/step 
CPU times: user 40min 52s, sys: 2min 27s, total: 43min 20s 
Wall time: 9min 8s 

318/318 [==============================] - 794s 2s/step 
CPU times: user 1h 12min 31s, sys: 2min 20s, total: 1h 14min 51s 
Wall time: 13min 14s 

Out[15]: (20300, 51)

54336 models/asl_static_C.h5 

188344 models/asl_static_D.h5 

Out[20]: Text(0.5, 1.0, 'asl_static_D - tf inception')

asl_static_C prediction for 5 samples of '1' gesture samples: 
['1', 'F', 'R', 'U', 'V_OR_2'] 
 
same for model asl_static_D: 
['1', '1', '1', '1', '1'] 

these were the original photos 
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WARNING: Ignored `text-shadow: none ` at 198:5, unknown property. 
WARNING: Ignored `box-shadow: none ` at 200:5, unknown property. 
WARNING: Font-face 'Glyphicons Halflings' cannot be loaded 
WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 1106:3, invalid value. 
WARNING: Ignored `outline-offset: -2px` at 1107:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1295:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 1451:1. 
WARNING: Ignored `box-shadow: inset 0 -1px 0 rgba(0, 0, 0, 0.25)` at 1545:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 1551:3, unknown property. 
WARNING: Ignored `word-break: break-all` at 1560:3, unknown property. 
WARNING: Ignored `overflow-y: scroll` at 1576:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1584:1. 
WARNING: Expected a media type, got '(min-width: 992px)' 
WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 1589:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 1594:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1779:1. 
WARNING: Expected a media type, got '(min-width: 992px)' 
WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 1937:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 2095:1. 
WARNING: Ignored `overflow-x: auto` at 2446:3, unknown property. 
WARNING: Expected a media type, got 'screen/**/and/**/(max-width: 767px)' 
WARNING: Invalid media type ' screen and (max-width: 767px) ' the whole @media rule was ignored at 2
448:1. 
WARNING: Ignored `appearance: none` at 2521:3, unknown property. 
WARNING: Ignored `margin-top: 1px \ ` at 2526:3, invalid value. 
WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 2551:3, invalid value. 
WARNING: Ignored `outline-offset: -2px` at 2552:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2574:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` 
at 2583:3, unknown property. 
WARNING: Invalid or unsupported selector '.form-control:-ms-input-placeholder ', ('Unknown pseudo-cl
ass', '-ms-input-placeholder') 
WARNING: Expected a media type, got 'screen/**/and/**/(-webkit-min-device-pixel-ratio: 0)' 
WARNING: Invalid media type ' screen and (-webkit-min-device-pixel-ratio: 0) ' the whole @media rule 
was ignored at 2612:1. 
WARNING: Ignored `margin-top: 4px \ ` at 2669:3, invalid value. 
WARNING: Ignored `pointer-events: none` at 2798:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2829:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #67b168` at 2834:3, unkn
own property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2859:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #c0a16b` at 2864:3, unkn
own property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2889:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #ce8483` at 2894:3, unkn
own property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2916:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2982:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2992:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2998:1. 
WARNING: Ignored `touch-action: manipulation` at 3011:3, unknown property. 
WARNING: Ignored `user-select: none` at 3022:3, unknown property. 
WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 3030:3, invalid value. 
WARNING: Ignored `outline-offset: -2px` at 3031:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 3px 5px rgba(0, 0, 0, 0.125)` at 3044:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=65)` at 3050:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 3053:3, unknown property. 
WARNING: Ignored `pointer-events: none` at 3057:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 3389:3, unknown property. 
WARNING: Ignored `border-top: 4px solid \ ` at 3482:3, invalid value. 
WARNING: Ignored `box-shadow: 0 6px 12px rgba(0, 0, 0, 0.175)` at 3512:3, unknown property. 
WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(enabled = false)` at 3558:3, un
known property. 
WARNING: Ignored `border-bottom: 4px solid \ ` at 3599:3, invalid value. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 3607:1. 
WARNING: Ignored `box-shadow: inset 0 3px 5px rgba(0, 0, 0, 0.125)` at 3701:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 3705:3, unknown property. 
WARNING: Ignored `pointer-events: none` at 3786:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4030:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4048:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4095:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4116:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4144:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4149:1. 
WARNING: Ignored `overflow-x: visible` at 4157:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 0 rgba(255, 255, 255, 0.1)` at 4159:3, unknown property. 
WARNING: Ignored `overflow-y: auto` at 4163:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4165:1. 
WARNING: Expected a media type, got '(max-device-width: 540px)and/**/(orientation: landscape)' 
WARNING: Invalid media type ' (max-device-width: 540px) and (orientation: landscape) ' the whole @me
dia rule was ignored at 4198:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4204:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4226:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4239:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4258:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4288:1. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4301:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4323:1. 
WARNING: Ignored `box-shadow: inset 0 1px 0 rgba(255, 255, 255, 0.1), 0 1px 0 rgba(255, 255, 255, 0.
1)` at 4343:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4347:1. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4397:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4405:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4445:1. 
WARNING: Expected a media type, got '(min-width: 541px)' 
WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4452:1. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4507:1. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4603:1. 
WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 768px)' 
WARNING: Invalid media type ' screen and (min-width: 768px) ' the whole @media rule was ignored at 4
957:1. 
WARNING: Ignored `box-shadow: inset 0 1px 2px rgba(0, 0, 0, 0.1)` at 5096:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 -1px 0 rgba(0, 0, 0, 0.15)` at 5108:3, unknown property. 
WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, tr
ansparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transp
arent 75%, transparent)` at 5115:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transpa
rent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 
75%, transparent)` at 5116:3, invalid value. 
WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, tr
ansparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transp
arent 75%, transparent)` at 5130:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transpa
rent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 
75%, transparent)` at 5131:3, invalid value. 
WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, tr
ansparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transp
arent 75%, transparent)` at 5138:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transpa
rent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 
75%, transparent)` at 5139:3, invalid value. 
WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, tr
ansparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transp
arent 75%, transparent)` at 5146:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transpa
rent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 
75%, transparent)` at 5147:3, invalid value. 
WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, tr
ansparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transp
arent 75%, transparent)` at 5154:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transpa
rent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 
75%, transparent)` at 5155:3, invalid value. 
WARNING: Ignored `zoom: 1` at 5167:3, unknown property. 
WARNING: Ignored `box-shadow: 0 1px 1px rgba(0, 0, 0, 0.05)` at 5418:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.05)` at 5789:3, unknown property. 
WARNING: Ignored `text-shadow: 0 1px 0 #ffffff` at 5809:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=20)` at 5810:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=50)` at 5818:3, unknown property. 
WARNING: Ignored `appearance: none` at 5827:3, unknown property. 
WARNING: Ignored `overflow-x: hidden` at 5861:3, unknown property. 
WARNING: Ignored `overflow-y: auto` at 5862:3, unknown property. 
WARNING: Ignored `box-shadow: 0 3px 9px rgba(0, 0, 0, 0.5)` at 5877:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=0)` at 5890:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=50)` at 5894:3, unknown property. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 5934:1. 
WARNING: Expected a media type, got '(min-width: 992px)' 
WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 5947:1. 
WARNING: Ignored `line-break: auto` at 5960:3, unknown property. 
WARNING: Ignored `text-shadow: none` at 5964:3, unknown property. 
WARNING: Ignored `word-break: normal` at 5967:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=0)` at 5972:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=90)` at 5976:3, unknown property. 
WARNING: Ignored `line-break: auto` at 6078:3, unknown property. 
WARNING: Ignored `text-shadow: none` at 6082:3, unknown property. 
WARNING: Ignored `word-break: normal` at 6085:3, unknown property. 
WARNING: Ignored `box-shadow: 0 5px 10px rgba(0, 0, 0, 0.2)` at 6096:3, unknown property. 
WARNING: Expected a media type, got 'all/**/and/**/(transform-3d)' 
WARNING: Invalid media type ' all and (transform-3d), (-webkit-transform-3d) ' the whole @media rule 
was ignored at 6216:1. 
WARNING: Ignored `text-shadow: 0 1px 2px rgba(0, 0, 0, 0.6)` at 6288:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=50)` at 6290:3, unknown property. 
WARNING: Ignored `background-image: -webkit-linear-gradient(left, rgba(0, 0, 0, 0.5) 0%, rgba(0, 0, 
0, 0.0001) 100%)` at 6294:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(left, rgba(0, 0, 0, 0.5) 0%, rgba(0, 0, 0, 0.
0001) 100%)` at 6295:3, invalid value. 
WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(startColorstr="#80000000", endC
olorstr="#00000000", GradientType=1)` at 6297:3, unknown property. 
WARNING: Ignored `background-image: -webkit-linear-gradient(left, rgba(0, 0, 0, 0.0001) 0%, rgba(0, 
0, 0, 0.5) 100%)` at 6303:3, invalid value. 
WARNING: Ignored `background-image: -o-linear-gradient(left, rgba(0, 0, 0, 0.0001) 0%, rgba(0, 0, 0, 
0.5) 100%)` at 6304:3, invalid value. 
WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(startColorstr="#00000000", endC
olorstr="#80000000", GradientType=1)` at 6306:3, unknown property. 
WARNING: Ignored `filter: alpha(opacity=90)` at 6314:3, unknown property. 
WARNING: Ignored `background-color: #000 \ ` at 6368:3, invalid value. 
WARNING: Ignored `text-shadow: 0 1px 2px rgba(0, 0, 0, 0.6)` at 6389:3, unknown property. 
WARNING: Ignored `text-shadow: none` at 6392:3, unknown property. 
WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 768px)' 
WARNING: Invalid media type ' screen and (min-width: 768px) ' the whole @media rule was ignored at 6
394:1. 
WARNING: Ignored `text-shadow: none` at 6500:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6533:1. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6548:1. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6553:1. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6558:1. 
WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)' 
WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was 
ignored at 6563:1. 
WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)' 
WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was 
ignored at 6578:1. 
WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)' 
WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was 
ignored at 6583:1. 
WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)' 
WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was 
ignored at 6588:1. 
WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)' 
WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was 
ignored at 6593:1. 
WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)' 
WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was 
ignored at 6608:1. 
WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)' 
WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was 
ignored at 6613:1. 
WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)' 
WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was 
ignored at 6618:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6623:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6638:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6643:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6648:1. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6653:1. 
WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)' 
WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was 
ignored at 6658:1. 
WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)' 
WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was 
ignored at 6663:1. 
WARNING: Expected a media type, got '(min-width: 1200px)' 
WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6668:1. 
WARNING: Font-face 'FontAwesome' cannot be loaded 
WARNING: Ignored `text-rendering: auto` at 6742:3, unknown property. 
WARNING: Ignored `filter: none` at 6879:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 9123:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 9126:3, invalid value. 
WARNING: Ignored `display: box` at 9129:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 9130:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 9131:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 9141:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 9147:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 9150:3, invalid value. 
WARNING: Ignored `display: box` at 9153:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 9154:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 9155:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 9165:3, unknown property. 
WARNING: Ignored `box-direction: reverse` at 9175:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 9185:3, unknown property. 
WARNING: Ignored `box-flex: 1` at 9196:3, unknown property. 
WARNING: Ignored `box-flex: 1` at 9207:3, unknown property. 
WARNING: Ignored `box-flex: 2` at 9217:3, unknown property. 
WARNING: Ignored `box-flex-group: 1` at 9225:3, unknown property. 
WARNING: Ignored `box-flex-group: 2` at 9231:3, unknown property. 
WARNING: Ignored `box-pack: start` at 9239:3, unknown property. 
WARNING: Ignored `box-pack: end` at 9249:3, unknown property. 
WARNING: Ignored `box-pack: center` at 9259:3, unknown property. 
WARNING: Ignored `box-pack: baseline` at 9269:3, unknown property. 
WARNING: Ignored `justify-content: baseline` at 9271:3, invalid value. 
WARNING: Ignored `box-pack: stretch` at 9279:3, unknown property. 
WARNING: Ignored `box-align: start` at 9289:3, unknown property. 
WARNING: Ignored `box-align: end` at 9299:3, unknown property. 
WARNING: Ignored `box-align: center` at 9309:3, unknown property. 
WARNING: Ignored `box-align: baseline` at 9319:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 9329:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 9581:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 9584:3, invalid value. 
WARNING: Ignored `display: box` at 9587:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 9588:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 9589:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 9597:3, unknown property. 
WARNING: Ignored `min-height: 80vh` at 9600:3, invalid value. 
WARNING: Ignored `max-height: calc(100vh - 200px)` at 9603:3, invalid value. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 9610:1. 
WARNING: Expected a media type, got '(min-width: 768px)' 
WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 9615:1. 
WARNING: Ignored `background-color: none` at 9661:3, invalid value. 
WARNING: Ignored `text-rendering: auto` at 9925:3, unknown property. 
WARNING: Invalid or unsupported selector '.folder_icon:before.fa-pull-left ', (<LiteralToken .>, 'un
pexpected literal token.') 
WARNING: Invalid or unsupported selector '.folder_icon:before.fa-pull-right ', (<LiteralToken .>, 'u
npexpected literal token.') 
WARNING: Invalid or unsupported selector '.folder_icon:before.pull-left ', (<LiteralToken .>, 'unpex
pected literal token.') 
WARNING: Invalid or unsupported selector '.folder_icon:before.pull-right ', (<LiteralToken .>, 'unpe
xpected literal token.') 
WARNING: Ignored `text-rendering: auto` at 9946:3, unknown property. 
WARNING: Invalid or unsupported selector '.notebook_icon:before.fa-pull-left ', (<LiteralToken .>, 
'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.notebook_icon:before.fa-pull-right ', (<LiteralToken .>, 
'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.notebook_icon:before.pull-left ', (<LiteralToken .>, 'unp
expected literal token.') 
WARNING: Invalid or unsupported selector '.notebook_icon:before.pull-right ', (<LiteralToken .>, 'un
pexpected literal token.') 
WARNING: Ignored `text-rendering: auto` at 9969:3, unknown property. 
WARNING: Invalid or unsupported selector '.running_notebook_icon:before.fa-pull-left ', (<LiteralTok
en .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.running_notebook_icon:before.fa-pull-right ', (<LiteralTo
ken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.running_notebook_icon:before.pull-left ', (<LiteralToken 
.>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.running_notebook_icon:before.pull-right ', (<LiteralToken 
.>, 'unpexpected literal token.') 
WARNING: Ignored `text-rendering: auto` at 9993:3, unknown property. 
WARNING: Invalid or unsupported selector '.file_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpe
xpected literal token.') 
WARNING: Invalid or unsupported selector '.file_icon:before.fa-pull-right ', (<LiteralToken .>, 'unp
expected literal token.') 
WARNING: Invalid or unsupported selector '.file_icon:before.pull-left ', (<LiteralToken .>, 'unpexpe
cted literal token.') 
WARNING: Invalid or unsupported selector '.file_icon:before.pull-right ', (<LiteralToken .>, 'unpexp
ected literal token.') 
WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 10110:3, unknown property. 
WARNING: Ignored `text-rendering: auto` at 10121:3, unknown property. 
WARNING: Ignored `text-rendering: auto` at 10142:3, unknown property. 
WARNING: Ignored `text-rendering: auto` at 10163:3, unknown property. 
WARNING: Ignored `text-rendering: auto` at 10184:3, unknown property. 
WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.fa-pull-left ', (<LiteralTok
en .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.fa-pull-right ', (<LiteralTo
ken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.pull-left ', (<LiteralToken 
.>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.pull-right ', (<LiteralToken 
.>, 'unpexpected literal token.') 
WARNING: Expected a media type, got 'not/**/print' 
WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10214:1. 
WARNING: Expected a media type, got 'not/**/print' 
WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10225:1. 
WARNING: Expected a media type, got 'not/**/print' 
WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10231:1. 
WARNING: Invalid or unsupported selector '.ansi-#000000-fg ', (<HashToken #000000-fg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#000000-bg ', (<HashToken #000000-bg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#000000-intense-fg ', (<HashToken #000000-intense-fg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#000000-intense-bg ', (<HashToken #000000-intense-bg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#008000-fg ', (<HashToken #008000-fg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#008000-bg ', (<HashToken #008000-bg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#008000-intense-fg ', (<HashToken #008000-intense-fg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#008000-intense-bg ', (<HashToken #008000-intense-bg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#0000ff-fg ', (<HashToken #0000ff-fg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#0000ff-bg ', (<HashToken #0000ff-bg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#0000ff-intense-fg ', (<HashToken #0000ff-intense-fg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#0000ff-intense-bg ', (<HashToken #0000ff-intense-bg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#00ffff-fg ', (<HashToken #00ffff-fg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#00ffff-bg ', (<HashToken #00ffff-bg>, 'unpexpected 
hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#00ffff-intense-fg ', (<HashToken #00ffff-intense-fg
>, 'unpexpected hash token.') 
WARNING: Invalid or unsupported selector '.ansi-#00ffff-intense-bg ', (<HashToken #00ffff-intense-bg
>, 'unpexpected hash token.') 
WARNING: Ignored `display: -webkit-box` at 10361:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10364:3, invalid value. 
WARNING: Ignored `display: box` at 10367:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 10368:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10369:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10377:3, unknown property. 
WARNING: Ignored `height: calc(100% +  2px)` at 10401:3, invalid value. 
WARNING: Ignored `height: calc(100% +  2px)` at 10429:3, invalid value. 
WARNING: Ignored `height: calc(100% +  2px)` at 10448:3, invalid value. 
WARNING: Ignored `user-select: none` at 10473:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10477:1. 
WARNING: Ignored `display: -webkit-box` at 10485:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10488:3, invalid value. 
WARNING: Ignored `display: box` at 10491:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 10492:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10493:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10501:3, unknown property. 
WARNING: Ignored `box-flex: 1` at 10507:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 10528:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10531:3, invalid value. 
WARNING: Ignored `display: box` at 10534:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 10535:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10536:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10544:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10564:1. 
WARNING: Ignored `display: -webkit-box` at 10581:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10584:3, invalid value. 
WARNING: Ignored `display: box` at 10587:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 10588:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10589:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10597:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10601:1. 
WARNING: Expected a media type, got '(-moz-touch-enabled: 1)' 
WARNING: Invalid media type ' (-moz-touch-enabled: 1), (any-pointer: coarse) ' the whole @media rule 
was ignored at 10650:1. 
WARNING: Ignored `overflow-y: hidden` at 10689:3, unknown property. 
WARNING: Ignored `overflow-x: auto` at 10690:3, unknown property. 
WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 2138px)and/**/(max-width: 4319px)' 
WARNING: Invalid media type ' screen and (min-width: 2138px) and (max-width: 4319px) ' the whole @me
dia rule was ignored at 10716:1. 
WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 4320px)' 
WARNING: Invalid media type ' screen and (min-width: 4320px) ' the whole @media rule was ignored at 
10721:1. 
WARNING: Ignored `display: -webkit-box` at 10878:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10881:3, invalid value. 
WARNING: Ignored `display: box` at 10884:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 10885:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10886:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10894:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 2px 8px rgba(0, 0, 0, 0.8)` at 10908:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 10916:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10919:3, invalid value. 
WARNING: Ignored `display: box` at 10922:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 10923:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10924:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10932:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 0 1px #000000` at 10945:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 10956:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 10959:3, invalid value. 
WARNING: Ignored `display: box` at 10962:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 10963:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 10964:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 10972:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 11003:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 11006:3, invalid value. 
WARNING: Ignored `display: box` at 11009:3, invalid value. 
WARNING: Ignored `box-orient: vertical` at 11010:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 11011:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 11019:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 11023:1. 
WARNING: Ignored `overflow-x: auto` at 11059:3, unknown property. 
WARNING: Ignored `box-flex: 1` at 11064:3, unknown property. 
WARNING: Ignored `max-width: calc(100% - 14ex)` at 11067:3, invalid value. 
WARNING: Ignored `overflow-x: visible` at 11070:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 11116:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 11343:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 11346:3, invalid value. 
WARNING: Ignored `display: box` at 11349:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 11350:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 11351:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 11359:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 540px)' 
WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 11363:1. 
WARNING: Ignored `resize: none` at 11371:3, unknown property. 
WARNING: Ignored `overflow-x: auto` at 11397:3, unknown property. 
WARNING: Ignored `overflow-y: hidden` at 11398:3, unknown property. 
WARNING: Expected a media type, got '(max-width: 767px)' 
WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 11446:1. 
WARNING: Ignored `overflow-y: hidden` at 11469:3, unknown property. 
WARNING: Ignored `overflow-x: auto` at 11470:3, unknown property. 
WARNING: Expected a media type, got 'not/**/print' 
WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 11482:1. 
WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 11531:3, unknown property. 
WARNING: Expected a media type, got 'not/**/print' 
WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 11533:1. 
WARNING: Ignored `box-shadow: none` at 11541:3, unknown property. 
WARNING: Ignored `display: -webkit-box` at 11580:3, invalid value. 
WARNING: Ignored `display: -moz-box` at 11583:3, invalid value. 
WARNING: Ignored `display: box` at 11586:3, invalid value. 
WARNING: Ignored `box-orient: horizontal` at 11587:3, unknown property. 
WARNING: Ignored `box-align: stretch` at 11588:3, unknown property. 
WARNING: Ignored `box-flex: 0` at 11596:3, unknown property. 
WARNING: Ignored `box-pack: end` at 11602:3, unknown property. 
WARNING: Ignored `display: -webkit-flex` at 11605:3, invalid value. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 11648:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` 
at 11667:3, unknown property. 
WARNING: Invalid or unsupported selector '.celltoolbar select:-ms-input-placeholder ', ('Unknown pse
udo-class', '-ms-input-placeholder') 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 11755:3, unknown property. 
WARNING: Ignored `box-shadow: none` at 11764:3, unknown property. 
WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` 
at 11778:3, unknown property. 
WARNING: Invalid or unsupported selector '.cell-tag:-ms-input-placeholder, 
.tags-input input:-ms-input-placeholder, 
.tags-input button:-ms-input-placeholder ', ('Unknown pseudo-class', '-ms-input-placeholder') 
WARNING: Ignored `box-shadow: none` at 11851:3, unknown property. 
WARNING: Ignored `box-shadow: 0px 6px 10px -1px #adadad` at 11861:3, unknown property. 
WARNING: Ignored `justify-content: space` at 11893:3, invalid value. 
WARNING: Ignored `text-rendering: auto` at 11996:3, unknown property. 
WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.fa-pull-left ', (<LiteralToken 
.>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.fa-pull-right ', (<LiteralToke
n .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.pull-left ', (<LiteralToken .
>, 'unpexpected literal token.') 
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WARNING: Ignored `text-rendering: auto` at 12119:3, unknown property. 
WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.fa-pull-left ', (<Liter
alToken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.fa-pull-right ', (<Lite
ralToken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.pull-left ', (<LiteralT
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iteralToken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.pull-left ', (<Liter
alToken .>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.pull-right ', (<Lite
ralToken .>, 'unpexpected literal token.') 
WARNING: Ignored `text-rendering: auto` at 12161:3, unknown property. 
WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.fa-pull-left ', (<LiteralToken .
>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.fa-pull-right ', (<LiteralToken .
>, 'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.pull-left ', (<LiteralToken .>, 
'unpexpected literal token.') 
WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.pull-right ', (<LiteralToken .>, 
'unpexpected literal token.') 
WARNING: Ignored `text-rendering: auto` at 12182:3, unknown property. 
WARNING: Invalid or unsupported selector '.kernel_busy_icon:before.fa-pull-left ', (<LiteralToken .
>, 'unpexpected literal token.') 
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'unpexpected literal token.') 
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# cosa c'è in questo notebook \n",
    "\n",
    "Training di 4 reti neurali in grado di riconoscere dei set di gesti associati alla lingua americana dei segni (AmericanSignLanguage), tramite l'analisi di immagini statiche e metodi di image recognition.\n",
    "\n",
    "Ho considerato la ASL anzichè la LIS (Lingua Italiana dei Segni)  dato che ho trovato molti piu esempi da scopiazzare per questa fase iniziale ma sopratutto perchè la quantita di dati disponibile è (forse?) ovviamente maggiore.\n",
    "\n",
    "non credere all'hype, più che intelligenti le AI sono ingorde: + DATI + RISULTATO, qualsiasi la struttura del dato\n",
    "detto questo se +dato comporta +risultato, allora perchè non cambiare il dato ;-)\n",
    "\n",
    "Ciò nonostante il meccanismo è del tutto analogo, tanto dal punto di vista piu astratto di relazione di insiemi quanto da quello piu pratico per cui tra l'italiano e l'inglese-americano _comuni_ c'è un buon grado di traducibilità; ovvero dal punto di vista semiotico il residuo comunicativo non è eccessivamente significativo in quanto appartanenti alla stessa cultura occidentale ed aventi una simile origine a livello geografico e linguistico.\n",
    "\n",
    "Il linguaggio utilizzato è __python3__ ed il framework AI/ML di paciocco è __tensorflow__ (di google) con __keras__ come API di alto livello.\n",
    "\n",
    "I 4 modelli sotto allenati e pacioccati sono ordinati per crescente profondità di architettura (sono tutti modelli ConvolutionalNeuralNetwork) e quantita/complessità di dato, quindi si parte da scemo-piccolo e si arriva a saccente-grande.\n",
    "\n",
    "PS  per sapere cosa sono CNN framework LIS, ASL ecc ecc dai un occhiata al wiki:\n",
    "https://git.tropici.net/agropunx/geografia/wiki/_pages\n",
    "\n",
    "PPS2\n",
    "IO HO GIA SCARICATO PROCESSATO I DATI QUINDI IN CASO PROVA A CONTATTARMI DIRETTAMENTE"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "__General Imports__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {},
   "outputs": [],
   "source": [
    "# general\n",
    "import os, random,pickle\n",
    "from time import time\n",
    "from tqdm import tqdm\n",
    "\n",
    "#numeric and df\n",
    "import pandas as pd\n",
    "import numpy as np\n",
    "\n",
    "#plot\n",
    "import seaborn as sns\n",
    "import matplotlib.pyplot as plt\n",
    "\n",
    "# image and computer vision\n",
    "import cv2\n",
    "from  skimage.transform import resize\n",
    "from IPython.display import Image\n",
    "\n",
    "# data shuffling and metrics\n",
    "from sklearn.model_selection import train_test_split\n",
    "from sklearn.metrics import accuracy_score\n",
    "\n",
    "\n",
    "# ML/AI stuff\n",
    "import keras\n",
    "from keras.layers import  MaxPooling2D,MaxPool2D, Dense, Flatten, Dropout\n",
    "from keras.callbacks import TensorBoard, ReduceLROnPlateau\n",
    "from keras.preprocessing.image import ImageDataGenerator\n",
    "from keras.applications.inception_v3 import InceptionV3\n",
    "\n",
    "from tensorflow.keras.layers import Conv2D\n",
    "from tensorflow.keras.optimizers import RMSprop, Adam, SGD\n",
    "from tensorflow.keras.utils import to_categorical"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# modello ASL_static_A: 3-layer-CNN con dataset MNIST-AmericanSignLanguage"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Model: \"asl_static_A\"\n",
      "_________________________________________________________________\n",
      " Layer (type)                Output Shape              Param #   \n",
      "=================================================================\n",
      " input_3 (InputLayer)        [(None, 28, 28, 1)]       0         \n",
      "                                                                 \n",
      " conv2d_8 (Conv2D)           (None, 26, 26, 128)       1280      \n",
      "                                                                 \n",
      " max_pooling2d_8 (MaxPooling  (None, 13, 13, 128)      0         \n",
      " 2D)                                                             \n",
      "                                                                 \n",
      " dropout_10 (Dropout)        (None, 13, 13, 128)       0         \n",
      "                                                                 \n",
      " flatten_2 (Flatten)         (None, 21632)             0         \n",
      "                                                                 \n",
      " dense_4 (Dense)             (None, 512)               11076096  \n",
      "                                                                 \n",
      " dropout_11 (Dropout)        (None, 512)               0         \n",
      "                                                                 \n",
      " dense_5 (Dense)             (None, 25)                12825     \n",
      "                                                                 \n",
      "=================================================================\n",
      "Total params: 11,090,201\n",
      "Trainable params: 11,090,201\n",
      "Non-trainable params: 0\n",
      "_________________________________________________________________\n"
     ]
    }
   ],
   "source": [
    "#Defining the Convolutional Neural Network\n",
    "\n",
    "img_input = keras.Input(shape=(28, 28, 1))\n",
    "x = Conv2D(32, (3, 3), input_shape = (28,28,1), activation='relu')(img_input)\n",
    "x = MaxPooling2D(pool_size = (2, 2))(x)\n",
    "x = Dropout(0.25)(x)\n",
    "\n",
    "x = Conv2D(64, (3, 3), input_shape = (28,28,1), activation='relu')(img_input)\n",
    "x = MaxPooling2D(pool_size = (2, 2))(x)\n",
    "x = Dropout(0.25)(x)\n",
    "\n",
    "x = Conv2D(128, (3, 3), input_shape = (28,28,1), activation='relu')(img_input)\n",
    "x = MaxPooling2D(pool_size = (2, 2))(x)\n",
    "x = Dropout(0.25)(x)\n",
    "\n",
    "x = Flatten()(x)\n",
    "x = units = Dense(512, activation = 'relu')(x)\n",
    "x = Dropout(0.25)(x)\n",
    "out = Dense(units = 25, activation = 'softmax')(x)\n",
    "\n",
    "asl_static_A = keras.Model(inputs=img_input,outputs=out, name='asl_static_A')\n",
    "\n",
    "asl_static_A.summary()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [],
   "source": [
    "def train(model, X_in, y_in, optimizer = Adam(learning_rate=.001), loss='categorical_crossentropy', metrics=['accuracy'],\n",
    "          batch_size = 512, epochs = 50, verbose = 1):\n",
    "\n",
    "    model.compile(optimizer=optimizer, loss=loss, metrics=metrics)\n",
    "\n",
    "    start = time()\n",
    "    history = model.fit(X_in['train'], y_in['train'], batch_size=batch_size, epochs=epochs, validation_split=0.1, shuffle = True, verbose=1)\n",
    "    train_time = time() - start\n",
    "\n",
    "    #model.summary()\n",
    "    plt.figure(figsize=(12, 12))\n",
    "    plt.subplot(3, 2, 1)\n",
    "    plt.plot(history.history['accuracy'], label = 'train_accuracy')\n",
    "    plt.plot(history.history['val_accuracy'], label = 'val_accuracy')\n",
    "    plt.xlabel('epoch')\n",
    "    plt.ylabel('accuracy')\n",
    "    plt.legend()\n",
    "    plt.subplot(3, 2, 2)\n",
    "    plt.plot(history.history['loss'], label = 'train_loss')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Dataset source\n",
    "\n",
    "MNIST dataset for the American Sign Language (ASL)\n",
    "\n",
    "warnnn download tocca loggarsi\n",
    "\n",
    "url https://www.kaggle.com/datamunge/sign-language-mnist\n",
    "\n",
    "messo in ./data/mnist"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<IPython.core.display.Image object>"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#Hand gestures of ASL\n",
    "Image('data/mnist/amer_sign2.png')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>label</th>\n",
       "      <th>pixel1</th>\n",
       "      <th>pixel2</th>\n",
       "      <th>pixel3</th>\n",
       "      <th>pixel4</th>\n",
       "      <th>pixel5</th>\n",
       "      <th>pixel6</th>\n",
       "      <th>pixel7</th>\n",
       "      <th>pixel8</th>\n",
       "      <th>pixel9</th>\n",
       "      <th>...</th>\n",
       "      <th>pixel775</th>\n",
       "      <th>pixel776</th>\n",
       "      <th>pixel777</th>\n",
       "      <th>pixel778</th>\n",
       "      <th>pixel779</th>\n",
       "      <th>pixel780</th>\n",
       "      <th>pixel781</th>\n",
       "      <th>pixel782</th>\n",
       "      <th>pixel783</th>\n",
       "      <th>pixel784</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>3</td>\n",
       "      <td>107</td>\n",
       "      <td>118</td>\n",
       "      <td>127</td>\n",
       "      <td>134</td>\n",
       "      <td>139</td>\n",
       "      <td>143</td>\n",
       "      <td>146</td>\n",
       "      <td>150</td>\n",
       "      <td>153</td>\n",
       "      <td>...</td>\n",
       "      <td>207</td>\n",
       "      <td>207</td>\n",
       "      <td>207</td>\n",
       "      <td>207</td>\n",
       "      <td>206</td>\n",
       "      <td>206</td>\n",
       "      <td>206</td>\n",
       "      <td>204</td>\n",
       "      <td>203</td>\n",
       "      <td>202</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>6</td>\n",
       "      <td>155</td>\n",
       "      <td>157</td>\n",
       "      <td>156</td>\n",
       "      <td>156</td>\n",
       "      <td>156</td>\n",
       "      <td>157</td>\n",
       "      <td>156</td>\n",
       "      <td>158</td>\n",
       "      <td>158</td>\n",
       "      <td>...</td>\n",
       "      <td>69</td>\n",
       "      <td>149</td>\n",
       "      <td>128</td>\n",
       "      <td>87</td>\n",
       "      <td>94</td>\n",
       "      <td>163</td>\n",
       "      <td>175</td>\n",
       "      <td>103</td>\n",
       "      <td>135</td>\n",
       "      <td>149</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2</td>\n",
       "      <td>187</td>\n",
       "      <td>188</td>\n",
       "      <td>188</td>\n",
       "      <td>187</td>\n",
       "      <td>187</td>\n",
       "      <td>186</td>\n",
       "      <td>187</td>\n",
       "      <td>188</td>\n",
       "      <td>187</td>\n",
       "      <td>...</td>\n",
       "      <td>202</td>\n",
       "      <td>201</td>\n",
       "      <td>200</td>\n",
       "      <td>199</td>\n",
       "      <td>198</td>\n",
       "      <td>199</td>\n",
       "      <td>198</td>\n",
       "      <td>195</td>\n",
       "      <td>194</td>\n",
       "      <td>195</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>2</td>\n",
       "      <td>211</td>\n",
       "      <td>211</td>\n",
       "      <td>212</td>\n",
       "      <td>212</td>\n",
       "      <td>211</td>\n",
       "      <td>210</td>\n",
       "      <td>211</td>\n",
       "      <td>210</td>\n",
       "      <td>210</td>\n",
       "      <td>...</td>\n",
       "      <td>235</td>\n",
       "      <td>234</td>\n",
       "      <td>233</td>\n",
       "      <td>231</td>\n",
       "      <td>230</td>\n",
       "      <td>226</td>\n",
       "      <td>225</td>\n",
       "      <td>222</td>\n",
       "      <td>229</td>\n",
       "      <td>163</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>13</td>\n",
       "      <td>164</td>\n",
       "      <td>167</td>\n",
       "      <td>170</td>\n",
       "      <td>172</td>\n",
       "      <td>176</td>\n",
       "      <td>179</td>\n",
       "      <td>180</td>\n",
       "      <td>184</td>\n",
       "      <td>185</td>\n",
       "      <td>...</td>\n",
       "      <td>92</td>\n",
       "      <td>105</td>\n",
       "      <td>105</td>\n",
       "      <td>108</td>\n",
       "      <td>133</td>\n",
       "      <td>163</td>\n",
       "      <td>157</td>\n",
       "      <td>163</td>\n",
       "      <td>164</td>\n",
       "      <td>179</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "<p>5 rows × 785 columns</p>\n",
       "</div>"
      ],
      "text/plain": [
       "   label  pixel1  pixel2  pixel3  pixel4  pixel5  pixel6  pixel7  pixel8  \\\n",
       "0      3     107     118     127     134     139     143     146     150   \n",
       "1      6     155     157     156     156     156     157     156     158   \n",
       "2      2     187     188     188     187     187     186     187     188   \n",
       "3      2     211     211     212     212     211     210     211     210   \n",
       "4     13     164     167     170     172     176     179     180     184   \n",
       "\n",
       "   pixel9  ...  pixel775  pixel776  pixel777  pixel778  pixel779  pixel780  \\\n",
       "0     153  ...       207       207       207       207       206       206   \n",
       "1     158  ...        69       149       128        87        94       163   \n",
       "2     187  ...       202       201       200       199       198       199   \n",
       "3     210  ...       235       234       233       231       230       226   \n",
       "4     185  ...        92       105       105       108       133       163   \n",
       "\n",
       "   pixel781  pixel782  pixel783  pixel784  \n",
       "0       206       204       203       202  \n",
       "1       175       103       135       149  \n",
       "2       198       195       194       195  \n",
       "3       225       222       229       163  \n",
       "4       157       163       164       179  \n",
       "\n",
       "[5 rows x 785 columns]"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "train_df = pd.read_csv('data/mnist/sign_mnist_train.csv')\n",
    "test_df = pd.read_csv('data/mnist/sign_mnist_test.csv')\n",
    "\n",
    "train_df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "__prepara il dataset da allenare__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [],
   "source": [
    "#labels\n",
    "class_names = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K', 'L', 'M', 'N', 'O', 'P', 'Q', 'R', 'S', 'T', 'U', 'V', 'W', 'X', 'Y' ]\n",
    "X = {\n",
    "    'train': train_df.values[:, 1:] / 255,\n",
    "    'test': test_df.values[:, 1:] / 255\n",
    "}\n",
    "\n",
    "y = {\n",
    "    'train': train_df.values[:, 0],\n",
    "    'test' : test_df.values[:,0]\n",
    "}\n",
    "\n",
    "\n",
    "X['train'] = X['train'].reshape(X['train'].shape[0], *(28, 28, 1))\n",
    "X['test'] = X['test'].reshape(X['test'].shape[0], *(28, 28, 1))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "__nota__: 28x28x1 ----> immagini 28x28 con 1 canale cromatico (b/n)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "__Train and Evaluate__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Epoch 1/30\n",
      "49/49 [==============================] - 24s 473ms/step - loss: 2.3568 - accuracy: 0.3796 - val_loss: 1.1408 - val_accuracy: 0.7327\n",
      "Epoch 2/30\n",
      "49/49 [==============================] - 24s 487ms/step - loss: 0.8312 - accuracy: 0.7715 - val_loss: 0.4242 - val_accuracy: 0.9184\n",
      "Epoch 3/30\n",
      "49/49 [==============================] - 24s 495ms/step - loss: 0.3876 - accuracy: 0.9016 - val_loss: 0.2061 - val_accuracy: 0.9610\n",
      "Epoch 4/30\n",
      "49/49 [==============================] - 24s 497ms/step - loss: 0.2052 - accuracy: 0.9575 - val_loss: 0.0957 - val_accuracy: 0.9956\n",
      "Epoch 5/30\n",
      "49/49 [==============================] - 27s 562ms/step - loss: 0.1161 - accuracy: 0.9830 - val_loss: 0.0506 - val_accuracy: 0.9989\n",
      "Epoch 6/30\n",
      "49/49 [==============================] - 29s 591ms/step - loss: 0.0745 - accuracy: 0.9908 - val_loss: 0.0265 - val_accuracy: 1.0000\n",
      "Epoch 7/30\n",
      "49/49 [==============================] - 29s 585ms/step - loss: 0.0485 - accuracy: 0.9961 - val_loss: 0.0188 - val_accuracy: 1.0000\n",
      "Epoch 8/30\n",
      "49/49 [==============================] - 29s 599ms/step - loss: 0.0352 - accuracy: 0.9973 - val_loss: 0.0109 - val_accuracy: 1.0000\n",
      "Epoch 9/30\n",
      "49/49 [==============================] - 29s 594ms/step - loss: 0.0256 - accuracy: 0.9984 - val_loss: 0.0074 - val_accuracy: 1.0000\n",
      "Epoch 10/30\n",
      "49/49 [==============================] - 29s 592ms/step - loss: 0.0207 - accuracy: 0.9987 - val_loss: 0.0057 - val_accuracy: 1.0000\n",
      "Epoch 11/30\n",
      "49/49 [==============================] - 29s 591ms/step - loss: 0.0161 - accuracy: 0.9992 - val_loss: 0.0044 - val_accuracy: 1.0000\n",
      "Epoch 12/30\n",
      "49/49 [==============================] - 29s 596ms/step - loss: 0.0139 - accuracy: 0.9992 - val_loss: 0.0035 - val_accuracy: 1.0000\n",
      "Epoch 13/30\n",
      "49/49 [==============================] - 29s 584ms/step - loss: 0.0121 - accuracy: 0.9994 - val_loss: 0.0028 - val_accuracy: 1.0000\n",
      "Epoch 14/30\n",
      "49/49 [==============================] - 29s 587ms/step - loss: 0.0094 - accuracy: 0.9998 - val_loss: 0.0023 - val_accuracy: 1.0000\n",
      "Epoch 15/30\n",
      "49/49 [==============================] - 28s 578ms/step - loss: 0.0084 - accuracy: 0.9995 - val_loss: 0.0018 - val_accuracy: 1.0000\n",
      "Epoch 16/30\n",
      "49/49 [==============================] - 28s 576ms/step - loss: 0.0070 - accuracy: 0.9998 - val_loss: 0.0017 - val_accuracy: 1.0000\n",
      "Epoch 17/30\n",
      "49/49 [==============================] - 29s 585ms/step - loss: 0.0063 - accuracy: 0.9998 - val_loss: 0.0012 - val_accuracy: 1.0000\n",
      "Epoch 18/30\n",
      "49/49 [==============================] - 29s 599ms/step - loss: 0.0057 - accuracy: 0.9998 - val_loss: 0.0011 - val_accuracy: 1.0000\n",
      "Epoch 19/30\n",
      "49/49 [==============================] - 29s 597ms/step - loss: 0.0052 - accuracy: 0.9998 - val_loss: 9.4512e-04 - val_accuracy: 1.0000\n",
      "Epoch 20/30\n",
      "49/49 [==============================] - 29s 593ms/step - loss: 0.0045 - accuracy: 0.9998 - val_loss: 7.5221e-04 - val_accuracy: 1.0000\n",
      "Epoch 21/30\n",
      "49/49 [==============================] - 29s 597ms/step - loss: 0.0043 - accuracy: 0.9998 - val_loss: 7.5956e-04 - val_accuracy: 1.0000\n",
      "Epoch 22/30\n",
      "49/49 [==============================] - 29s 592ms/step - loss: 0.0036 - accuracy: 0.9999 - val_loss: 6.2163e-04 - val_accuracy: 1.0000\n",
      "Epoch 23/30\n",
      "49/49 [==============================] - 29s 588ms/step - loss: 0.0033 - accuracy: 0.9999 - val_loss: 5.1783e-04 - val_accuracy: 1.0000\n",
      "Epoch 24/30\n",
      "49/49 [==============================] - 29s 593ms/step - loss: 0.0032 - accuracy: 0.9998 - val_loss: 5.2584e-04 - val_accuracy: 1.0000\n",
      "Epoch 25/30\n",
      "49/49 [==============================] - 29s 588ms/step - loss: 0.0030 - accuracy: 0.9999 - val_loss: 4.9827e-04 - val_accuracy: 1.0000\n",
      "Epoch 26/30\n",
      "49/49 [==============================] - 29s 594ms/step - loss: 0.0030 - accuracy: 0.9999 - val_loss: 4.1079e-04 - val_accuracy: 1.0000\n",
      "Epoch 27/30\n",
      "49/49 [==============================] - 29s 587ms/step - loss: 0.0025 - accuracy: 0.9999 - val_loss: 3.6614e-04 - val_accuracy: 1.0000\n",
      "Epoch 28/30\n",
      "49/49 [==============================] - 29s 592ms/step - loss: 0.0026 - accuracy: 0.9998 - val_loss: 3.6783e-04 - val_accuracy: 1.0000\n",
      "Epoch 29/30\n",
      "49/49 [==============================] - 29s 585ms/step - loss: 0.0024 - accuracy: 0.9999 - val_loss: 2.8279e-04 - val_accuracy: 1.0000\n",
      "Epoch 30/30\n",
      "49/49 [==============================] - 29s 593ms/step - loss: 0.0021 - accuracy: 0.9999 - val_loss: 2.8107e-04 - val_accuracy: 1.0000\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x864 with 2 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "params = {\n",
    "    'optimizer': Adam(learning_rate=.001),\n",
    "    'loss' : 'sparse_categorical_crossentropy',\n",
    "    'metrics' : ['accuracy'],\n",
    "    'batch_size' : 512,\n",
    "    'epochs' : 30,\n",
    "    'verbose': 1,\n",
    "    \n",
    "}\n",
    "\n",
    "train(asl_static_A, X,y, **params)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "INFO:tensorflow:Assets written to: models/asl_static_A/assets\n"
     ]
    }
   ],
   "source": [
    "asl_static_A.save(\"models/asl_static_A\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# modello ASL_static_B: 3-layer-CNN con dataset kaggle-AmericanSignLanguage"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "il modello è analogo a quello di prima (ASL_static_B) a parte che in questo caso aggiungo altri due canali in ingresso al modello (fondamentalmente prima b/n adesso RGB).\n",
    "\n",
    "Il dataset invece è molto piu grande rispetto prima, quindi ci aspettiamo buoni risultati con poche epoche (ogni esempio viene visto dal modello tot epoche per training) prima dell'overfitting (momento in cui ri allenare sullo stesso dato diventa ridondante).\n",
    "\n",
    "riduco quindi a 4 epoche, prima erano 30 per comun regola a casaccio\n",
    "\n",
    "al dataset vengono aggiunti anche i segni relativi a _spazio_ , _cancella_ e _niente_"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Dataset source:\n",
    "\n",
    "American Sign Language (ASL)\n",
    "\n",
    "url https://www.kaggle.com/grassknoted/asl-alphabet\n",
    "    \n",
    "warnnnnn download ---> size~1GB\n",
    "\n",
    "messo in ./data/asl\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 792x792 with 29 Axes>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "train_dir = 'data/asl/asl_alphabet_train/asl_alphabet_train'\n",
    "test_dir = 'data/asl/asl_alphabet_test/asl_alphabet_test'\n",
    "classes = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K', \n",
    "           'L', 'M', 'N', 'O', 'P', 'Q', 'R', 'S', 'T', 'U', 'V', \n",
    "           'W', 'X', 'Y', 'Z', 'nothing', 'space', 'del']\n",
    "plt.figure(figsize=(11, 11))\n",
    "for i in range (0,29):\n",
    "    plt.subplot(7,7,i+1)\n",
    "    plt.xticks([])\n",
    "    plt.yticks([])\n",
    "    path = train_dir + \"/{0}/{0}1.jpg\".format(classes[i])\n",
    "    img = plt.imread(path)\n",
    "    plt.imshow(img)\n",
    "    plt.xlabel(classes[i])\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [],
   "source": [
    "import tensorflow"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Loaded 78300 images for training, Train data shape = (78300, 32, 32, 3)\n",
      "Loaded 8700 images for testing Test data shape = (8700, 32, 32, 3)\n",
      "CPU times: user 1min 2s, sys: 5.4 s, total: 1min 7s\n",
      "Wall time: 1min 25s\n"
     ]
    }
   ],
   "source": [
    "%%time\n",
    "\n",
    "size=(32,32)\n",
    "\n",
    "images = []\n",
    "labels = []\n",
    "index = -1\n",
    "for folder in os.listdir(train_dir):\n",
    "    index +=1\n",
    "    for image in os.listdir(train_dir + \"/\" + folder):\n",
    "        temp_img = cv2.imread(train_dir + '/' + folder + '/' + image)\n",
    "        temp_img = cv2.resize(temp_img, size)\n",
    "        images.append(temp_img)\n",
    "        labels.append(index)\n",
    "    \n",
    "images = np.array(images)\n",
    "images = images.astype('float32')/255.0\n",
    "labels = tensorflow.keras.utils.to_categorical(labels)\n",
    "x_train, x_test, y_train, y_test = train_test_split(images, labels, test_size = 0.1)\n",
    "    \n",
    "print('Loaded', len(x_train),'images for training,','Train data shape =', x_train.shape)\n",
    "print('Loaded', len(x_test),'images for testing','Test data shape =', x_test.shape)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Epoch 1/4\n",
      "1102/1102 [==============================] - 185s 168ms/step - loss: 0.6086 - accuracy: 0.8177 - val_loss: 0.3834 - val_accuracy: 0.8711\n",
      "Epoch 2/4\n",
      "1102/1102 [==============================] - 192s 174ms/step - loss: 0.0716 - accuracy: 0.9784 - val_loss: 0.0246 - val_accuracy: 0.9925\n",
      "Epoch 3/4\n",
      "1102/1102 [==============================] - 195s 177ms/step - loss: 0.0425 - accuracy: 0.9868 - val_loss: 0.3414 - val_accuracy: 0.8958\n",
      "Epoch 4/4\n",
      "1102/1102 [==============================] - 198s 180ms/step - loss: 0.0353 - accuracy: 0.9889 - val_loss: 0.0393 - val_accuracy: 0.9872\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 864x864 with 2 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "input_img = keras.Input(shape=(32,32,3))\n",
    "\n",
    "x = Conv2D(64, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(input_img)\n",
    "x = MaxPooling2D(pool_size=(2, 2))(x)\n",
    "x = Conv2D(128, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(x)\n",
    "x = MaxPooling2D(pool_size=(2, 2))(x)\n",
    "\n",
    "x = Conv2D(256, (3, 3), padding='same', input_shape=(32, 32, 3), activation='relu')(x)\n",
    "x = MaxPooling2D(pool_size=(2, 2))(x)\n",
    "x = keras.layers.BatchNormalization()(x)\n",
    "\n",
    "x = Flatten()(x)\n",
    "x = Dropout(0.5)(x)\n",
    "x = Dense(1024, activation='sigmoid')(x)\n",
    "out = Dense(len(classes), activation='softmax')(x)\n",
    "\n",
    "asl_static_B = keras.Model(inputs=input_img,outputs=out)\n",
    "\n",
    "X = {\n",
    "    'train':x_train,\n",
    "    'test':x_test\n",
    "}\n",
    "y={\n",
    "    'train':y_train,\n",
    "    'test':y_test\n",
    "}\n",
    "params = {\n",
    "    'optimizer': Adam(learning_rate=.001),\n",
    "    'loss' : 'categorical_crossentropy',\n",
    "    'metrics' : ['accuracy'],\n",
    "    'batch_size' : 64,\n",
    "    'epochs' : 4,\n",
    "    'verbose': 1,\n",
    "    \n",
    "}\n",
    "\n",
    "train(asl_static_B, X,y, **params)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "INFO:tensorflow:Assets written to: models/asl_static_B/assets\n"
     ]
    }
   ],
   "source": [
    "asl_static_B.save('models/asl_static_B')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# modello ASL_static_C: 3-layer-CNN con dataset kaggle-AmericanSignLanguage\n",
    "\n",
    "dataset source analog al precedente, ma con qualche parola intera in piu rispetto al solo vocabolario composto da alfabeto e numeri, in totale ci sono 51 labels qua\n",
    "\n",
    "il dataset è un po piu cicciotto quindi lancio il training differentemente, facendo batching degli esempi dalla cartella di origine (non ce la faccio a caricarlo tuttassieme nella ram)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [],
   "source": [
    "train_dir='data/asl/sign_digit_fewWords'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Found 182700 images belonging to 51 classes.\n",
      "Found 20300 images belonging to 51 classes.\n"
     ]
    }
   ],
   "source": [
    "data_generator = ImageDataGenerator(\n",
    "    samplewise_center=True, \n",
    "    samplewise_std_normalization=True,\n",
    "    brightness_range=[0.8, 1.0],\n",
    "    zoom_range=[1.0, 1.2],\n",
    "    validation_split=0.1\n",
    ")\n",
    "\n",
    "train_generator = data_generator.flow_from_directory(train_dir, target_size=(200,200), shuffle=True, seed=13,\n",
    "                                                     class_mode='categorical', batch_size=64, subset=\"training\")\n",
    "\n",
    "validation_generator = data_generator.flow_from_directory(train_dir, target_size=(200, 200), shuffle=True, seed=13,\n",
    "                                                     class_mode='categorical', batch_size=64, subset=\"validation\")\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [],
   "source": [
    "from keras.layers import BatchNormalization\n",
    "from tensorflow.keras import regularizers\n",
    "input_img = keras.Input(shape=(200,200,3))\n",
    "    \n",
    "x = Conv2D(64, kernel_size = [3,3], padding = 'same', activation = 'relu', input_shape = (200,200,3))(input_img)\n",
    "x = MaxPool2D(pool_size = [3,3])(x)\n",
    "    \n",
    "x = Conv2D(128, kernel_size = [5,5], padding = 'same', activation = 'relu')(x)\n",
    "x = MaxPool2D(pool_size = [3,3])(x)\n",
    "    \n",
    "x = Conv2D(256, kernel_size = [3,3], padding = 'same', activation = 'relu')(x)\n",
    "x = MaxPool2D(pool_size = [3,3])(x)\n",
    "    \n",
    "x = BatchNormalization()(x)\n",
    "x = Flatten()(x)\n",
    "x = Dropout(0.5)(x)\n",
    "    \n",
    "x = Dense(1024, activation = 'relu', kernel_regularizer = regularizers.l2(0.001))(x)\n",
    "x = Dense(512, activation = 'relu', kernel_regularizer = regularizers.l2(0.001))(x)\n",
    "out = Dense(51, activation = 'softmax')(x)\n",
    "asl_static_C = keras.Model(inputs=input_img,outputs=out)\n",
    "\n",
    "asl_static_C.compile(optimizer = 'adam', loss = keras.losses.categorical_crossentropy, metrics = [\"accuracy\"])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "<ipython-input-28-5697e3f5e50f>:1: UserWarning: `Model.fit_generator` is deprecated and will be removed in a future version. Please use `Model.fit`, which supports generators.\n",
      "  model_hist = asl_static_C.fit_generator(train_generator,\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Epoch 1/15\n",
      "200/200 [==============================] - 1021s 5s/step - loss: 4.9738 - accuracy: 0.3402 - val_loss: 4.5586 - val_accuracy: 0.2866\n",
      "Epoch 2/15\n",
      "200/200 [==============================] - 1004s 5s/step - loss: 3.2977 - accuracy: 0.6087 - val_loss: 3.4710 - val_accuracy: 0.4988\n",
      "Epoch 3/15\n",
      "200/200 [==============================] - 1004s 5s/step - loss: 2.5924 - accuracy: 0.7181 - val_loss: 2.9771 - val_accuracy: 0.5878\n",
      "Epoch 4/15\n",
      "200/200 [==============================] - 978s 5s/step - loss: 2.2834 - accuracy: 0.7718 - val_loss: 2.9270 - val_accuracy: 0.6003\n",
      "Epoch 5/15\n",
      "200/200 [==============================] - 982s 5s/step - loss: 2.2015 - accuracy: 0.7918 - val_loss: 2.7121 - val_accuracy: 0.6366\n",
      "Epoch 6/15\n",
      "200/200 [==============================] - 966s 5s/step - loss: 2.0139 - accuracy: 0.8166 - val_loss: 2.3493 - val_accuracy: 0.7103\n",
      "Epoch 7/15\n",
      "200/200 [==============================] - 966s 5s/step - loss: 1.8811 - accuracy: 0.8358 - val_loss: 2.5496 - val_accuracy: 0.6741\n",
      "Epoch 8/15\n",
      "200/200 [==============================] - 962s 5s/step - loss: 1.8483 - accuracy: 0.8395 - val_loss: 2.3266 - val_accuracy: 0.6791\n",
      "Epoch 9/15\n",
      "200/200 [==============================] - 955s 5s/step - loss: 1.8153 - accuracy: 0.8523 - val_loss: 2.3627 - val_accuracy: 0.6850\n",
      "Epoch 10/15\n",
      "200/200 [==============================] - 945s 5s/step - loss: 1.7734 - accuracy: 0.8513 - val_loss: 2.5579 - val_accuracy: 0.6703\n",
      "Epoch 11/15\n",
      "200/200 [==============================] - 938s 5s/step - loss: 1.7183 - accuracy: 0.8651 - val_loss: 2.1062 - val_accuracy: 0.7431\n",
      "Epoch 12/15\n",
      "200/200 [==============================] - 938s 5s/step - loss: 1.6661 - accuracy: 0.8670 - val_loss: 2.0318 - val_accuracy: 0.7428\n",
      "Epoch 13/15\n",
      "200/200 [==============================] - 937s 5s/step - loss: 1.5759 - accuracy: 0.8772 - val_loss: 1.9328 - val_accuracy: 0.7694\n",
      "Epoch 14/15\n",
      "200/200 [==============================] - 936s 5s/step - loss: 1.5440 - accuracy: 0.8796 - val_loss: 1.8563 - val_accuracy: 0.7763\n",
      "Epoch 15/15\n",
      "200/200 [==============================] - 932s 5s/step - loss: 1.5437 - accuracy: 0.8839 - val_loss: 1.9126 - val_accuracy: 0.7697\n"
     ]
    }
   ],
   "source": [
    "model_hist = asl_static_C.fit_generator(train_generator,\n",
    "                                validation_data=validation_generator,\n",
    "                                steps_per_epoch=200,\n",
    "                                validation_steps=50,\n",
    "                                epochs=15,\n",
    "                              )\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "INFO:tensorflow:Assets written to: models/asl_static_C/assets\n"
     ]
    }
   ],
   "source": [
    "asl_static_C.save('models/asl_static_C.h5')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# ASL_static_D - inception transfer learning\n",
    "\n",
    "Qua si prende un modello noto di google chiamato __inceptionv3__ https://keras.io/api/applications/inceptionv3/ come punto di partenza per il successivo training del task di classificazione immagini.\n",
    "in questo caso si parla di transfer-learning.\n",
    "\n",
    "il dataset è identico a quello di prima (asl_static_C)."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "['1', '3', '4', '5', '7', '8', '9', 'A', 'B', 'Baby', 'Brother', 'C', 'D', 'Dont_like', 'E', 'F', 'Friend', 'G', 'H', 'Help', 'House', 'I', 'J', 'K', 'L', 'Like', 'Love', 'M', 'Make', 'More', 'N', 'Name', 'No', 'O_OR_0', 'P', 'Pay', 'Play', 'Q', 'R', 'S', 'Stop', 'T', 'U', 'V_OR_2', 'W_OR_6', 'With', 'X', 'Y', 'Yes', 'Z', 'nothing']\n"
     ]
    },
    {
     "data": {
      "text/plain": [
       "51"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "training_dir=train_dir\n",
    "content=sorted(os.listdir(training_dir))\n",
    "print(content)\n",
    "len(content)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": []
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Model: \"inception_v3\"\n",
      "__________________________________________________________________________________________________\n",
      " Layer (type)                   Output Shape         Param #     Connected to                     \n",
      "==================================================================================================\n",
      " input_4 (InputLayer)           [(None, 200, 200, 3  0           []                               \n",
      "                                )]                                                                \n",
      "                                                                                                  \n",
      " conv2d_9 (Conv2D)              (None, 99, 99, 32)   864         ['input_4[0][0]']                \n",
      "                                                                                                  \n",
      " batch_normalization_2 (BatchNo  (None, 99, 99, 32)  96          ['conv2d_9[0][0]']               \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " activation (Activation)        (None, 99, 99, 32)   0           ['batch_normalization_2[0][0]']  \n",
      "                                                                                                  \n",
      " conv2d_10 (Conv2D)             (None, 97, 97, 32)   9216        ['activation[0][0]']             \n",
      "                                                                                                  \n",
      " batch_normalization_3 (BatchNo  (None, 97, 97, 32)  96          ['conv2d_10[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " activation_1 (Activation)      (None, 97, 97, 32)   0           ['batch_normalization_3[0][0]']  \n",
      "                                                                                                  \n",
      " conv2d_11 (Conv2D)             (None, 97, 97, 64)   18432       ['activation_1[0][0]']           \n",
      "                                                                                                  \n",
      " batch_normalization_4 (BatchNo  (None, 97, 97, 64)  192         ['conv2d_11[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " activation_2 (Activation)      (None, 97, 97, 64)   0           ['batch_normalization_4[0][0]']  \n",
      "                                                                                                  \n",
      " max_pooling2d_9 (MaxPooling2D)  (None, 48, 48, 64)  0           ['activation_2[0][0]']           \n",
      "                                                                                                  \n",
      " conv2d_12 (Conv2D)             (None, 48, 48, 80)   5120        ['max_pooling2d_9[0][0]']        \n",
      "                                                                                                  \n",
      " batch_normalization_5 (BatchNo  (None, 48, 48, 80)  240         ['conv2d_12[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " activation_3 (Activation)      (None, 48, 48, 80)   0           ['batch_normalization_5[0][0]']  \n",
      "                                                                                                  \n",
      " conv2d_13 (Conv2D)             (None, 46, 46, 192)  138240      ['activation_3[0][0]']           \n",
      "                                                                                                  \n",
      " batch_normalization_6 (BatchNo  (None, 46, 46, 192)  576        ['conv2d_13[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " activation_4 (Activation)      (None, 46, 46, 192)  0           ['batch_normalization_6[0][0]']  \n",
      "                                                                                                  \n",
      " max_pooling2d_10 (MaxPooling2D  (None, 22, 22, 192)  0          ['activation_4[0][0]']           \n",
      " )                                                                                                \n",
      "                                                                                                  \n",
      " conv2d_17 (Conv2D)             (None, 22, 22, 64)   12288       ['max_pooling2d_10[0][0]']       \n",
      "                                                                                                  \n",
      " batch_normalization_10 (BatchN  (None, 22, 22, 64)  192         ['conv2d_17[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_8 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_10[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_15 (Conv2D)             (None, 22, 22, 48)   9216        ['max_pooling2d_10[0][0]']       \n",
      "                                                                                                  \n",
      " conv2d_18 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_8[0][0]']           \n",
      "                                                                                                  \n",
      " batch_normalization_8 (BatchNo  (None, 22, 22, 48)  144         ['conv2d_15[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " batch_normalization_11 (BatchN  (None, 22, 22, 96)  288         ['conv2d_18[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_6 (Activation)      (None, 22, 22, 48)   0           ['batch_normalization_8[0][0]']  \n",
      "                                                                                                  \n",
      " activation_9 (Activation)      (None, 22, 22, 96)   0           ['batch_normalization_11[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d (AveragePool  (None, 22, 22, 192)  0          ['max_pooling2d_10[0][0]']       \n",
      " ing2D)                                                                                           \n",
      "                                                                                                  \n",
      " conv2d_14 (Conv2D)             (None, 22, 22, 64)   12288       ['max_pooling2d_10[0][0]']       \n",
      "                                                                                                  \n",
      " conv2d_16 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_6[0][0]']           \n",
      "                                                                                                  \n",
      " conv2d_19 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_9[0][0]']           \n",
      "                                                                                                  \n",
      " conv2d_20 (Conv2D)             (None, 22, 22, 32)   6144        ['average_pooling2d[0][0]']      \n",
      "                                                                                                  \n",
      " batch_normalization_7 (BatchNo  (None, 22, 22, 64)  192         ['conv2d_14[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " batch_normalization_9 (BatchNo  (None, 22, 22, 64)  192         ['conv2d_16[0][0]']              \n",
      " rmalization)                                                                                     \n",
      "                                                                                                  \n",
      " batch_normalization_12 (BatchN  (None, 22, 22, 96)  288         ['conv2d_19[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_13 (BatchN  (None, 22, 22, 32)  96          ['conv2d_20[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_5 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_7[0][0]']  \n",
      "                                                                                                  \n",
      " activation_7 (Activation)      (None, 22, 22, 64)   0           ['batch_normalization_9[0][0]']  \n",
      "                                                                                                  \n",
      " activation_10 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_12[0][0]'] \n",
      "                                                                                                  \n",
      " activation_11 (Activation)     (None, 22, 22, 32)   0           ['batch_normalization_13[0][0]'] \n",
      "                                                                                                  \n",
      " mixed0 (Concatenate)           (None, 22, 22, 256)  0           ['activation_5[0][0]',           \n",
      "                                                                  'activation_7[0][0]',           \n",
      "                                                                  'activation_10[0][0]',          \n",
      "                                                                  'activation_11[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_24 (Conv2D)             (None, 22, 22, 64)   16384       ['mixed0[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_17 (BatchN  (None, 22, 22, 64)  192         ['conv2d_24[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_15 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_17[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_22 (Conv2D)             (None, 22, 22, 48)   12288       ['mixed0[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_25 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_15[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_15 (BatchN  (None, 22, 22, 48)  144         ['conv2d_22[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_18 (BatchN  (None, 22, 22, 96)  288         ['conv2d_25[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_13 (Activation)     (None, 22, 22, 48)   0           ['batch_normalization_15[0][0]'] \n",
      "                                                                                                  \n",
      " activation_16 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_18[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_1 (AveragePo  (None, 22, 22, 256)  0          ['mixed0[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_21 (Conv2D)             (None, 22, 22, 64)   16384       ['mixed0[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_23 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_13[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_26 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_16[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_27 (Conv2D)             (None, 22, 22, 64)   16384       ['average_pooling2d_1[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_14 (BatchN  (None, 22, 22, 64)  192         ['conv2d_21[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_16 (BatchN  (None, 22, 22, 64)  192         ['conv2d_23[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_19 (BatchN  (None, 22, 22, 96)  288         ['conv2d_26[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_20 (BatchN  (None, 22, 22, 64)  192         ['conv2d_27[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_12 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_14[0][0]'] \n",
      "                                                                                                  \n",
      " activation_14 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_16[0][0]'] \n",
      "                                                                                                  \n",
      " activation_17 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_19[0][0]'] \n",
      "                                                                                                  \n",
      " activation_18 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_20[0][0]'] \n",
      "                                                                                                  \n",
      " mixed1 (Concatenate)           (None, 22, 22, 288)  0           ['activation_12[0][0]',          \n",
      "                                                                  'activation_14[0][0]',          \n",
      "                                                                  'activation_17[0][0]',          \n",
      "                                                                  'activation_18[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_31 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed1[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_24 (BatchN  (None, 22, 22, 64)  192         ['conv2d_31[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_22 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_24[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_29 (Conv2D)             (None, 22, 22, 48)   13824       ['mixed1[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_32 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_22[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_22 (BatchN  (None, 22, 22, 48)  144         ['conv2d_29[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_25 (BatchN  (None, 22, 22, 96)  288         ['conv2d_32[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_20 (Activation)     (None, 22, 22, 48)   0           ['batch_normalization_22[0][0]'] \n",
      "                                                                                                  \n",
      " activation_23 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_25[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_2 (AveragePo  (None, 22, 22, 288)  0          ['mixed1[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_28 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed1[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_30 (Conv2D)             (None, 22, 22, 64)   76800       ['activation_20[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_33 (Conv2D)             (None, 22, 22, 96)   82944       ['activation_23[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_34 (Conv2D)             (None, 22, 22, 64)   18432       ['average_pooling2d_2[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_21 (BatchN  (None, 22, 22, 64)  192         ['conv2d_28[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_23 (BatchN  (None, 22, 22, 64)  192         ['conv2d_30[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_26 (BatchN  (None, 22, 22, 96)  288         ['conv2d_33[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_27 (BatchN  (None, 22, 22, 64)  192         ['conv2d_34[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_19 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_21[0][0]'] \n",
      "                                                                                                  \n",
      " activation_21 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_23[0][0]'] \n",
      "                                                                                                  \n",
      " activation_24 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_26[0][0]'] \n",
      "                                                                                                  \n",
      " activation_25 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_27[0][0]'] \n",
      "                                                                                                  \n",
      " mixed2 (Concatenate)           (None, 22, 22, 288)  0           ['activation_19[0][0]',          \n",
      "                                                                  'activation_21[0][0]',          \n",
      "                                                                  'activation_24[0][0]',          \n",
      "                                                                  'activation_25[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_36 (Conv2D)             (None, 22, 22, 64)   18432       ['mixed2[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_29 (BatchN  (None, 22, 22, 64)  192         ['conv2d_36[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_27 (Activation)     (None, 22, 22, 64)   0           ['batch_normalization_29[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_37 (Conv2D)             (None, 22, 22, 96)   55296       ['activation_27[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_30 (BatchN  (None, 22, 22, 96)  288         ['conv2d_37[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_28 (Activation)     (None, 22, 22, 96)   0           ['batch_normalization_30[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_35 (Conv2D)             (None, 10, 10, 384)  995328      ['mixed2[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_38 (Conv2D)             (None, 10, 10, 96)   82944       ['activation_28[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_28 (BatchN  (None, 10, 10, 384)  1152       ['conv2d_35[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_31 (BatchN  (None, 10, 10, 96)  288         ['conv2d_38[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_26 (Activation)     (None, 10, 10, 384)  0           ['batch_normalization_28[0][0]'] \n",
      "                                                                                                  \n",
      " activation_29 (Activation)     (None, 10, 10, 96)   0           ['batch_normalization_31[0][0]'] \n",
      "                                                                                                  \n",
      " max_pooling2d_11 (MaxPooling2D  (None, 10, 10, 288)  0          ['mixed2[0][0]']                 \n",
      " )                                                                                                \n",
      "                                                                                                  \n",
      " mixed3 (Concatenate)           (None, 10, 10, 768)  0           ['activation_26[0][0]',          \n",
      "                                                                  'activation_29[0][0]',          \n",
      "                                                                  'max_pooling2d_11[0][0]']       \n",
      "                                                                                                  \n",
      " conv2d_43 (Conv2D)             (None, 10, 10, 128)  98304       ['mixed3[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_36 (BatchN  (None, 10, 10, 128)  384        ['conv2d_43[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_34 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_36[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_44 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_34[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_37 (BatchN  (None, 10, 10, 128)  384        ['conv2d_44[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_35 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_37[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_40 (Conv2D)             (None, 10, 10, 128)  98304       ['mixed3[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_45 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_35[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_33 (BatchN  (None, 10, 10, 128)  384        ['conv2d_40[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_38 (BatchN  (None, 10, 10, 128)  384        ['conv2d_45[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_31 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_33[0][0]'] \n",
      "                                                                                                  \n",
      " activation_36 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_38[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_41 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_31[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_46 (Conv2D)             (None, 10, 10, 128)  114688      ['activation_36[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_34 (BatchN  (None, 10, 10, 128)  384        ['conv2d_41[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_39 (BatchN  (None, 10, 10, 128)  384        ['conv2d_46[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_32 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_34[0][0]'] \n",
      "                                                                                                  \n",
      " activation_37 (Activation)     (None, 10, 10, 128)  0           ['batch_normalization_39[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_3 (AveragePo  (None, 10, 10, 768)  0          ['mixed3[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_39 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed3[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_42 (Conv2D)             (None, 10, 10, 192)  172032      ['activation_32[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_47 (Conv2D)             (None, 10, 10, 192)  172032      ['activation_37[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_48 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_3[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_32 (BatchN  (None, 10, 10, 192)  576        ['conv2d_39[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_35 (BatchN  (None, 10, 10, 192)  576        ['conv2d_42[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_40 (BatchN  (None, 10, 10, 192)  576        ['conv2d_47[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_41 (BatchN  (None, 10, 10, 192)  576        ['conv2d_48[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_30 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_32[0][0]'] \n",
      "                                                                                                  \n",
      " activation_33 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_35[0][0]'] \n",
      "                                                                                                  \n",
      " activation_38 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_40[0][0]'] \n",
      "                                                                                                  \n",
      " activation_39 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_41[0][0]'] \n",
      "                                                                                                  \n",
      " mixed4 (Concatenate)           (None, 10, 10, 768)  0           ['activation_30[0][0]',          \n",
      "                                                                  'activation_33[0][0]',          \n",
      "                                                                  'activation_38[0][0]',          \n",
      "                                                                  'activation_39[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_53 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed4[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_46 (BatchN  (None, 10, 10, 160)  480        ['conv2d_53[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_44 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_46[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_54 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_44[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_47 (BatchN  (None, 10, 10, 160)  480        ['conv2d_54[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_45 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_47[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_50 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed4[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_55 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_45[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_43 (BatchN  (None, 10, 10, 160)  480        ['conv2d_50[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_48 (BatchN  (None, 10, 10, 160)  480        ['conv2d_55[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_41 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_43[0][0]'] \n",
      "                                                                                                  \n",
      " activation_46 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_48[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_51 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_41[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_56 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_46[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_44 (BatchN  (None, 10, 10, 160)  480        ['conv2d_51[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_49 (BatchN  (None, 10, 10, 160)  480        ['conv2d_56[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_42 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_44[0][0]'] \n",
      "                                                                                                  \n",
      " activation_47 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_49[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_4 (AveragePo  (None, 10, 10, 768)  0          ['mixed4[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_49 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed4[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_52 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_42[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_57 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_47[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_58 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_4[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_42 (BatchN  (None, 10, 10, 192)  576        ['conv2d_49[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_45 (BatchN  (None, 10, 10, 192)  576        ['conv2d_52[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_50 (BatchN  (None, 10, 10, 192)  576        ['conv2d_57[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_51 (BatchN  (None, 10, 10, 192)  576        ['conv2d_58[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_40 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_42[0][0]'] \n",
      "                                                                                                  \n",
      " activation_43 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_45[0][0]'] \n",
      "                                                                                                  \n",
      " activation_48 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_50[0][0]'] \n",
      "                                                                                                  \n",
      " activation_49 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_51[0][0]'] \n",
      "                                                                                                  \n",
      " mixed5 (Concatenate)           (None, 10, 10, 768)  0           ['activation_40[0][0]',          \n",
      "                                                                  'activation_43[0][0]',          \n",
      "                                                                  'activation_48[0][0]',          \n",
      "                                                                  'activation_49[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_63 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed5[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_56 (BatchN  (None, 10, 10, 160)  480        ['conv2d_63[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_54 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_56[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_64 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_54[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_57 (BatchN  (None, 10, 10, 160)  480        ['conv2d_64[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_55 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_57[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_60 (Conv2D)             (None, 10, 10, 160)  122880      ['mixed5[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_65 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_55[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_53 (BatchN  (None, 10, 10, 160)  480        ['conv2d_60[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_58 (BatchN  (None, 10, 10, 160)  480        ['conv2d_65[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_51 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_53[0][0]'] \n",
      "                                                                                                  \n",
      " activation_56 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_58[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_61 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_51[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_66 (Conv2D)             (None, 10, 10, 160)  179200      ['activation_56[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_54 (BatchN  (None, 10, 10, 160)  480        ['conv2d_61[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_59 (BatchN  (None, 10, 10, 160)  480        ['conv2d_66[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_52 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_54[0][0]'] \n",
      "                                                                                                  \n",
      " activation_57 (Activation)     (None, 10, 10, 160)  0           ['batch_normalization_59[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_5 (AveragePo  (None, 10, 10, 768)  0          ['mixed5[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_59 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed5[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_62 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_52[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_67 (Conv2D)             (None, 10, 10, 192)  215040      ['activation_57[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_68 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_5[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_52 (BatchN  (None, 10, 10, 192)  576        ['conv2d_59[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_55 (BatchN  (None, 10, 10, 192)  576        ['conv2d_62[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_60 (BatchN  (None, 10, 10, 192)  576        ['conv2d_67[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_61 (BatchN  (None, 10, 10, 192)  576        ['conv2d_68[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_50 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_52[0][0]'] \n",
      "                                                                                                  \n",
      " activation_53 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_55[0][0]'] \n",
      "                                                                                                  \n",
      " activation_58 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_60[0][0]'] \n",
      "                                                                                                  \n",
      " activation_59 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_61[0][0]'] \n",
      "                                                                                                  \n",
      " mixed6 (Concatenate)           (None, 10, 10, 768)  0           ['activation_50[0][0]',          \n",
      "                                                                  'activation_53[0][0]',          \n",
      "                                                                  'activation_58[0][0]',          \n",
      "                                                                  'activation_59[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_73 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_66 (BatchN  (None, 10, 10, 192)  576        ['conv2d_73[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_64 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_66[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_74 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_64[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_67 (BatchN  (None, 10, 10, 192)  576        ['conv2d_74[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_65 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_67[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_70 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_75 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_65[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_63 (BatchN  (None, 10, 10, 192)  576        ['conv2d_70[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_68 (BatchN  (None, 10, 10, 192)  576        ['conv2d_75[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_61 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_63[0][0]'] \n",
      "                                                                                                  \n",
      " activation_66 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_68[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_71 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_61[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_76 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_66[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_64 (BatchN  (None, 10, 10, 192)  576        ['conv2d_71[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_69 (BatchN  (None, 10, 10, 192)  576        ['conv2d_76[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_62 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_64[0][0]'] \n",
      "                                                                                                  \n",
      " activation_67 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_69[0][0]'] \n",
      "                                                                                                  \n",
      " average_pooling2d_6 (AveragePo  (None, 10, 10, 768)  0          ['mixed6[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_69 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed6[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_72 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_62[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_77 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_67[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_78 (Conv2D)             (None, 10, 10, 192)  147456      ['average_pooling2d_6[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_62 (BatchN  (None, 10, 10, 192)  576        ['conv2d_69[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_65 (BatchN  (None, 10, 10, 192)  576        ['conv2d_72[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_70 (BatchN  (None, 10, 10, 192)  576        ['conv2d_77[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_71 (BatchN  (None, 10, 10, 192)  576        ['conv2d_78[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_60 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_62[0][0]'] \n",
      "                                                                                                  \n",
      " activation_63 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_65[0][0]'] \n",
      "                                                                                                  \n",
      " activation_68 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_70[0][0]'] \n",
      "                                                                                                  \n",
      " activation_69 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_71[0][0]'] \n",
      "                                                                                                  \n",
      " mixed7 (Concatenate)           (None, 10, 10, 768)  0           ['activation_60[0][0]',          \n",
      "                                                                  'activation_63[0][0]',          \n",
      "                                                                  'activation_68[0][0]',          \n",
      "                                                                  'activation_69[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_81 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed7[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_74 (BatchN  (None, 10, 10, 192)  576        ['conv2d_81[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_72 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_74[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_82 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_72[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_75 (BatchN  (None, 10, 10, 192)  576        ['conv2d_82[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_73 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_75[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_79 (Conv2D)             (None, 10, 10, 192)  147456      ['mixed7[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_83 (Conv2D)             (None, 10, 10, 192)  258048      ['activation_73[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_72 (BatchN  (None, 10, 10, 192)  576        ['conv2d_79[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_76 (BatchN  (None, 10, 10, 192)  576        ['conv2d_83[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_70 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_72[0][0]'] \n",
      "                                                                                                  \n",
      " activation_74 (Activation)     (None, 10, 10, 192)  0           ['batch_normalization_76[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_80 (Conv2D)             (None, 4, 4, 320)    552960      ['activation_70[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_84 (Conv2D)             (None, 4, 4, 192)    331776      ['activation_74[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_73 (BatchN  (None, 4, 4, 320)   960         ['conv2d_80[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_77 (BatchN  (None, 4, 4, 192)   576         ['conv2d_84[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_71 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_73[0][0]'] \n",
      "                                                                                                  \n",
      " activation_75 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_77[0][0]'] \n",
      "                                                                                                  \n",
      " max_pooling2d_12 (MaxPooling2D  (None, 4, 4, 768)   0           ['mixed7[0][0]']                 \n",
      " )                                                                                                \n",
      "                                                                                                  \n",
      " mixed8 (Concatenate)           (None, 4, 4, 1280)   0           ['activation_71[0][0]',          \n",
      "                                                                  'activation_75[0][0]',          \n",
      "                                                                  'max_pooling2d_12[0][0]']       \n",
      "                                                                                                  \n",
      " conv2d_89 (Conv2D)             (None, 4, 4, 448)    573440      ['mixed8[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_82 (BatchN  (None, 4, 4, 448)   1344        ['conv2d_89[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_80 (Activation)     (None, 4, 4, 448)    0           ['batch_normalization_82[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_86 (Conv2D)             (None, 4, 4, 384)    491520      ['mixed8[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_90 (Conv2D)             (None, 4, 4, 384)    1548288     ['activation_80[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_79 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_86[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_83 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_90[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_77 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_79[0][0]'] \n",
      "                                                                                                  \n",
      " activation_81 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_83[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_87 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_77[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_88 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_77[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_91 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_81[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_92 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_81[0][0]']          \n",
      "                                                                                                  \n",
      " average_pooling2d_7 (AveragePo  (None, 4, 4, 1280)  0           ['mixed8[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_85 (Conv2D)             (None, 4, 4, 320)    409600      ['mixed8[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_80 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_87[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_81 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_88[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_84 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_91[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_85 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_92[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " conv2d_93 (Conv2D)             (None, 4, 4, 192)    245760      ['average_pooling2d_7[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_78 (BatchN  (None, 4, 4, 320)   960         ['conv2d_85[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_78 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_80[0][0]'] \n",
      "                                                                                                  \n",
      " activation_79 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_81[0][0]'] \n",
      "                                                                                                  \n",
      " activation_82 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_84[0][0]'] \n",
      "                                                                                                  \n",
      " activation_83 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_85[0][0]'] \n",
      "                                                                                                  \n",
      " batch_normalization_86 (BatchN  (None, 4, 4, 192)   576         ['conv2d_93[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_76 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_78[0][0]'] \n",
      "                                                                                                  \n",
      " mixed9_0 (Concatenate)         (None, 4, 4, 768)    0           ['activation_78[0][0]',          \n",
      "                                                                  'activation_79[0][0]']          \n",
      "                                                                                                  \n",
      " concatenate (Concatenate)      (None, 4, 4, 768)    0           ['activation_82[0][0]',          \n",
      "                                                                  'activation_83[0][0]']          \n",
      "                                                                                                  \n",
      " activation_84 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_86[0][0]'] \n",
      "                                                                                                  \n",
      " mixed9 (Concatenate)           (None, 4, 4, 2048)   0           ['activation_76[0][0]',          \n",
      "                                                                  'mixed9_0[0][0]',               \n",
      "                                                                  'concatenate[0][0]',            \n",
      "                                                                  'activation_84[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_98 (Conv2D)             (None, 4, 4, 448)    917504      ['mixed9[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_91 (BatchN  (None, 4, 4, 448)   1344        ['conv2d_98[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_89 (Activation)     (None, 4, 4, 448)    0           ['batch_normalization_91[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_95 (Conv2D)             (None, 4, 4, 384)    786432      ['mixed9[0][0]']                 \n",
      "                                                                                                  \n",
      " conv2d_99 (Conv2D)             (None, 4, 4, 384)    1548288     ['activation_89[0][0]']          \n",
      "                                                                                                  \n",
      " batch_normalization_88 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_95[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_92 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_99[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_86 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_88[0][0]'] \n",
      "                                                                                                  \n",
      " activation_90 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_92[0][0]'] \n",
      "                                                                                                  \n",
      " conv2d_96 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_86[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_97 (Conv2D)             (None, 4, 4, 384)    442368      ['activation_86[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_100 (Conv2D)            (None, 4, 4, 384)    442368      ['activation_90[0][0]']          \n",
      "                                                                                                  \n",
      " conv2d_101 (Conv2D)            (None, 4, 4, 384)    442368      ['activation_90[0][0]']          \n",
      "                                                                                                  \n",
      " average_pooling2d_8 (AveragePo  (None, 4, 4, 2048)  0           ['mixed9[0][0]']                 \n",
      " oling2D)                                                                                         \n",
      "                                                                                                  \n",
      " conv2d_94 (Conv2D)             (None, 4, 4, 320)    655360      ['mixed9[0][0]']                 \n",
      "                                                                                                  \n",
      " batch_normalization_89 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_96[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_90 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_97[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_93 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_100[0][0]']             \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " batch_normalization_94 (BatchN  (None, 4, 4, 384)   1152        ['conv2d_101[0][0]']             \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " conv2d_102 (Conv2D)            (None, 4, 4, 192)    393216      ['average_pooling2d_8[0][0]']    \n",
      "                                                                                                  \n",
      " batch_normalization_87 (BatchN  (None, 4, 4, 320)   960         ['conv2d_94[0][0]']              \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_87 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_89[0][0]'] \n",
      "                                                                                                  \n",
      " activation_88 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_90[0][0]'] \n",
      "                                                                                                  \n",
      " activation_91 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_93[0][0]'] \n",
      "                                                                                                  \n",
      " activation_92 (Activation)     (None, 4, 4, 384)    0           ['batch_normalization_94[0][0]'] \n",
      "                                                                                                  \n",
      " batch_normalization_95 (BatchN  (None, 4, 4, 192)   576         ['conv2d_102[0][0]']             \n",
      " ormalization)                                                                                    \n",
      "                                                                                                  \n",
      " activation_85 (Activation)     (None, 4, 4, 320)    0           ['batch_normalization_87[0][0]'] \n",
      "                                                                                                  \n",
      " mixed9_1 (Concatenate)         (None, 4, 4, 768)    0           ['activation_87[0][0]',          \n",
      "                                                                  'activation_88[0][0]']          \n",
      "                                                                                                  \n",
      " concatenate_1 (Concatenate)    (None, 4, 4, 768)    0           ['activation_91[0][0]',          \n",
      "                                                                  'activation_92[0][0]']          \n",
      "                                                                                                  \n",
      " activation_93 (Activation)     (None, 4, 4, 192)    0           ['batch_normalization_95[0][0]'] \n",
      "                                                                                                  \n",
      " mixed10 (Concatenate)          (None, 4, 4, 2048)   0           ['activation_85[0][0]',          \n",
      "                                                                  'mixed9_1[0][0]',               \n",
      "                                                                  'concatenate_1[0][0]',          \n",
      "                                                                  'activation_93[0][0]']          \n",
      "                                                                                                  \n",
      "==================================================================================================\n",
      "Total params: 21,802,784\n",
      "Trainable params: 21,768,352\n",
      "Non-trainable params: 34,432\n",
      "__________________________________________________________________________________________________\n"
     ]
    }
   ],
   "source": [
    "WEIGHTS_FILE = './inception_v3_weights_tf_dim_ordering_tf_kernels_notop.h5'\n",
    "\n",
    "inception_v3_model = keras.applications.inception_v3.InceptionV3(\n",
    "    input_shape = (200, 200, 3), \n",
    "    include_top = False, \n",
    "    weights = 'imagenet'\n",
    ")\n",
    "\n",
    "inception_v3_model.summary()\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Inception model output shape: (None, 10, 10, 768)\n"
     ]
    }
   ],
   "source": [
    "inception_output_layer = inception_v3_model.get_layer('mixed7')\n",
    "print('Inception model output shape:', inception_output_layer.output_shape)\n",
    "\n",
    "inception_output = inception_v3_model.output"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "/home/agropunx/.local/lib/python3.8/site-packages/keras/optimizer_v2/gradient_descent.py:102: UserWarning: The `lr` argument is deprecated, use `learning_rate` instead.\n",
      "  super(SGD, self).__init__(name, **kwargs)\n"
     ]
    }
   ],
   "source": [
    "from tensorflow.keras import layers\n",
    "x = layers.GlobalAveragePooling2D()(inception_output)\n",
    "x = layers.Dense(1024, activation='relu')(x)                  \n",
    "x = layers.Dense(51, activation='softmax')(x)           \n",
    "\n",
    "asl_static_D = Model(inception_v3_model.input, x) \n",
    "\n",
    "asl_static_D.compile(\n",
    "    optimizer=SGD(lr=0.0001, momentum=0.9),\n",
    "    loss='categorical_crossentropy',\n",
    "    metrics=['acc']\n",
    ")\n",
    "for layer in model.layers[:249]:\n",
    "    layer.trainable = False\n",
    "for layer in model.layers[249:]:\n",
    "    layer.trainable = True\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [],
   "source": [
    "LOSS_THRESHOLD = 0.2\n",
    "ACCURACY_THRESHOLD = 0.95\n",
    "\n",
    "class ModelCallback(tf.keras.callbacks.Callback):\n",
    "    def on_epoch_end(self, epoch, logs={}):\n",
    "        if logs.get('val_loss') <= LOSS_THRESHOLD and logs.get('val_acc') >= ACCURACY_THRESHOLD:\n",
    "            print(\"\\nReached\", ACCURACY_THRESHOLD * 100, \"accuracy, Stopping!\")\n",
    "            self.model.stop_training = True\n",
    "\n",
    "callback = ModelCallback()\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "<ipython-input-26-ed498f1dd1f6>:1: UserWarning: `Model.fit_generator` is deprecated and will be removed in a future version. Please use `Model.fit`, which supports generators.\n",
      "  history = model.fit_generator(\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Epoch 1/20\n",
      "200/200 [==============================] - 1982s 10s/step - loss: 3.8919 - acc: 0.0426 - val_loss: 3.7780 - val_acc: 0.0575\n",
      "Epoch 2/20\n",
      "200/200 [==============================] - 1964s 10s/step - loss: 3.5845 - acc: 0.1684 - val_loss: 3.5146 - val_acc: 0.1559\n",
      "Epoch 3/20\n",
      "200/200 [==============================] - 1915s 10s/step - loss: 3.2064 - acc: 0.3413 - val_loss: 3.2001 - val_acc: 0.2891\n",
      "Epoch 4/20\n",
      "200/200 [==============================] - 1906s 10s/step - loss: 2.7986 - acc: 0.4749 - val_loss: 2.7171 - val_acc: 0.4472\n",
      "Epoch 5/20\n",
      "200/200 [==============================] - 1932s 10s/step - loss: 2.3823 - acc: 0.5680 - val_loss: 2.2659 - val_acc: 0.5459\n",
      "Epoch 6/20\n",
      "200/200 [==============================] - 1931s 10s/step - loss: 2.0218 - acc: 0.6363 - val_loss: 1.8908 - val_acc: 0.5941\n",
      "Epoch 7/20\n",
      "200/200 [==============================] - 1920s 10s/step - loss: 1.7130 - acc: 0.6909 - val_loss: 1.6165 - val_acc: 0.6566\n",
      "Epoch 8/20\n",
      "200/200 [==============================] - 1937s 10s/step - loss: 1.4718 - acc: 0.7263 - val_loss: 1.4044 - val_acc: 0.7003\n",
      "Epoch 9/20\n",
      "200/200 [==============================] - 2031s 10s/step - loss: 1.2818 - acc: 0.7557 - val_loss: 1.2186 - val_acc: 0.7416\n",
      "Epoch 10/20\n",
      "200/200 [==============================] - 2003s 10s/step - loss: 1.0935 - acc: 0.7908 - val_loss: 1.0371 - val_acc: 0.7859\n",
      "Epoch 11/20\n",
      "200/200 [==============================] - 2006s 10s/step - loss: 0.9284 - acc: 0.8173 - val_loss: 0.9177 - val_acc: 0.7956\n",
      "Epoch 12/20\n",
      "200/200 [==============================] - 2001s 10s/step - loss: 0.8084 - acc: 0.8429 - val_loss: 0.8231 - val_acc: 0.8206\n",
      "Epoch 13/20\n",
      "200/200 [==============================] - 1987s 10s/step - loss: 0.6980 - acc: 0.8627 - val_loss: 0.7019 - val_acc: 0.8444\n",
      "Epoch 14/20\n",
      "200/200 [==============================] - 2000s 10s/step - loss: 0.6093 - acc: 0.8744 - val_loss: 0.6136 - val_acc: 0.8659\n",
      "Epoch 15/20\n",
      "200/200 [==============================] - 1992s 10s/step - loss: 0.5322 - acc: 0.8933 - val_loss: 0.5361 - val_acc: 0.8875\n",
      "Epoch 16/20\n",
      "200/200 [==============================] - 1967s 10s/step - loss: 0.4548 - acc: 0.9111 - val_loss: 0.5076 - val_acc: 0.8750\n",
      "Epoch 17/20\n",
      "200/200 [==============================] - 2021s 10s/step - loss: 0.4083 - acc: 0.9142 - val_loss: 0.4722 - val_acc: 0.8869\n",
      "Epoch 18/20\n",
      "200/200 [==============================] - 2017s 10s/step - loss: 0.3577 - acc: 0.9268 - val_loss: 0.4062 - val_acc: 0.9000\n",
      "Epoch 19/20\n",
      "200/200 [==============================] - 2025s 10s/step - loss: 0.3173 - acc: 0.9364 - val_loss: 0.3841 - val_acc: 0.9075\n",
      "Epoch 20/20\n",
      "200/200 [==============================] - 2015s 10s/step - loss: 0.2865 - acc: 0.9411 - val_loss: 0.3696 - val_acc: 0.9156\n"
     ]
    }
   ],
   "source": [
    "history = asl_static_D.fit_generator(\n",
    "    train_generator,\n",
    "    validation_data=validation_generator,\n",
    "    steps_per_epoch=200,\n",
    "    validation_steps=50,\n",
    "    epochs=20,\n",
    "    callbacks=[callback]\n",
    ")\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [],
   "source": [
    "asl_static_D.save('models/asl_static_D.h5')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    },
    {
     "data": {
      "text/plain": [
       "<Figure size 432x288 with 0 Axes>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "acc = history.history['acc']\n",
    "val_acc = history.history['val_acc']\n",
    "loss = history.history['loss']\n",
    "val_loss = history.history['val_loss']\n",
    "\n",
    "epochs = range(len(acc))\n",
    "\n",
    "plt.plot(epochs, acc, 'r', label='Training accuracy')\n",
    "plt.plot(epochs, val_acc, 'b', label='Validation accuracy')\n",
    "plt.title('Training and validation accuracy')\n",
    "plt.legend(loc=0)\n",
    "plt.figure()\n",
    "\n",
    "\n",
    "\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# asl_static_C VS asl_static_D\n",
    "\n",
    "Considerando lo stesso dataset e labelset, confronto tra il modello C (3Layer-3Channel shallow CNN) e D (transfer learning da modello con milamilioni di paramentri super sblindato di google)\n",
    "\n",
    "Qual'è meglio?\n",
    "\n",
    "A che prezzo?"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING:tensorflow:Error in loading the saved optimizer state. As a result, your model is starting with a freshly initialized optimizer.\n"
     ]
    }
   ],
   "source": [
    "asl_static_C = keras.models.load_model('models/asl_static_C.h5')\n",
    "asl_static_D = keras.models.load_model('models/asl_static_D.h5')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Found 20300 images belonging to 51 classes.\n"
     ]
    }
   ],
   "source": [
    "data_generator = ImageDataGenerator(\n",
    "    samplewise_center=True, \n",
    "    samplewise_std_normalization=True,\n",
    "    brightness_range=[0.8, 1.0],\n",
    "    zoom_range=[1.0, 1.2],\n",
    "    validation_split=0.1\n",
    ")\n",
    "\n",
    "test_generator = data_generator.flow_from_directory(train_dir, target_size=(200, 200), shuffle=False, seed=13,\n",
    "                                                     class_mode='categorical', batch_size=64, subset=\"validation\")\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "318/318 [==============================] - 548s 2s/step\n",
      "CPU times: user 40min 52s, sys: 2min 27s, total: 43min 20s\n",
      "Wall time: 9min 8s\n"
     ]
    }
   ],
   "source": [
    "%%time\n",
    "predictions_C = asl_static_C.predict(test_generator, workers=-1, use_multiprocessing=True, verbose=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "318/318 [==============================] - 794s 2s/step\n",
      "CPU times: user 1h 12min 31s, sys: 2min 20s, total: 1h 14min 51s\n",
      "Wall time: 13min 14s\n"
     ]
    }
   ],
   "source": [
    "%%time\n",
    "predictions_D = asl_static_D.predict(test_generator, workers=-1, use_multiprocessing=True, verbose=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(20300, 51)"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "assert predictions_D.shape==predictions_C.shape\n",
    "predictions_D.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "54336\tmodels/asl_static_C.h5\r\n"
     ]
    }
   ],
   "source": [
    "!du models/asl_static_C.h5"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "188344\tmodels/asl_static_D.h5\r\n"
     ]
    }
   ],
   "source": [
    "!du models/asl_static_D.h5"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [],
   "source": [
    "yp_C = np.argmax(predictions_C,axis=1)\n",
    "yp_D = np.argmax(predictions_D,axis=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Text(0.5, 1.0, 'asl_static_D - tf inception')"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1440x720 with 4 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "from sklearn.metrics import confusion_matrix\n",
    "\n",
    "confusion_matrix_C = confusion_matrix(test_generator.classes, yp_C)\n",
    "confusion_matrix_D = confusion_matrix(test_generator.classes, yp_D)\n",
    "\n",
    "fig,axs = plt.subplots(1,2,figsize=(20,10))\n",
    "sns.heatmap(confusion_matrix_C,ax=axs[0])\n",
    "axs[0].set_title('asl_static_C')\n",
    "sns.heatmap(confusion_matrix_D,ax=axs[1])\n",
    "axs[1].set_title('asl_static_D - tf inception')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "piu stai sulla diagonale meglio è (considerate le stesse 51 classi, l'asse delle y corrisponde ai valori predetti, l'asse delle x invece ai valori attuali per i sample di test (ground_truth)\n",
    "\n",
    "/////////////////////link wiki confusion_matrix"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "asl_static_C prediction for 5 samples of '1' gesture samples:\n",
      "['1', 'F', 'R', 'U', 'V_OR_2']\n",
      "\n",
      "same for model asl_static_D:\n",
      "['1', '1', '1', '1', '1']\n"
     ]
    }
   ],
   "source": [
    "mapx={v:k for k,v in test_generator.class_indices.items()}\n",
    "upto=5\n",
    "print(\"asl_static_C prediction for 5 samples of '1' gesture samples:\")\n",
    "print([mapx[xx] for xx in yp_C[:5]])\n",
    "print('\\nsame for model asl_static_D:')\n",
    "print([mapx[xx] for xx in yp_D[:5]])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "these were the original photos\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 3600x720 with 5 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "print('these were the original photos')\n",
    "fig,axs = plt.subplots(1,5,figsize=(50,10))\n",
    "for filename,ax in zip(test_generator.filenames[:5],axs.flatten()):\n",
    "    img = cv2.imread(f'{train_dir}/{filename}')\n",
    "    ax.imshow(img)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "__conclusione__\n",
    "\n",
    "asl_static_D è il vincitore, ha 4 volte piu parametri (che in scala sono comunque molti anche per asl_static_C ~5'000'000) ma è molto piu sicuro."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Collecting notebook-as-pdf\n",
      "  Downloading notebook_as_pdf-0.5.0-py3-none-any.whl (6.5 kB)\n",
      "Requirement already satisfied, skipping upgrade: nbconvert in /usr/lib/python3/dist-packages (from notebook-as-pdf) (5.6.1)\n",
      "Collecting PyPDF2\n",
      "  Downloading PyPDF2-1.26.0.tar.gz (77 kB)\n",
      "\u001b[K     |████████████████████████████████| 77 kB 546 kB/s eta 0:00:01\n",
      "\u001b[?25hCollecting pyppeteer\n",
      "  Downloading pyppeteer-1.0.0-py3-none-any.whl (83 kB)\n",
      "\u001b[K     |████████████████████████████████| 83 kB 453 kB/s eta 0:00:01\n",
      "\u001b[?25hCollecting certifi>=2021\n",
      "  Downloading certifi-2021.10.8-py2.py3-none-any.whl (149 kB)\n",
      "\u001b[K     |████████████████████████████████| 149 kB 590 kB/s eta 0:00:01\n",
      "\u001b[?25hRequirement already satisfied, skipping upgrade: urllib3<2.0.0,>=1.25.8 in /usr/lib/python3/dist-packages (from pyppeteer->notebook-as-pdf) (1.25.8)\n",
      "Collecting pyee<9.0.0,>=8.1.0\n",
      "  Downloading pyee-8.2.2-py2.py3-none-any.whl (12 kB)\n",
      "Requirement already satisfied, skipping upgrade: tqdm<5.0.0,>=4.42.1 in /home/agropunx/.local/lib/python3.8/site-packages (from pyppeteer->notebook-as-pdf) (4.62.3)\n",
      "Requirement already satisfied, skipping upgrade: importlib-metadata>=1.4 in /home/agropunx/.local/lib/python3.8/site-packages (from pyppeteer->notebook-as-pdf) (4.9.0)\n",
      "Collecting websockets<11.0,>=10.0\n",
      "  Downloading websockets-10.1-cp38-cp38-manylinux_2_5_x86_64.manylinux1_x86_64.manylinux_2_12_x86_64.manylinux2010_x86_64.whl (110 kB)\n",
      "\u001b[K     |████████████████████████████████| 110 kB 774 kB/s eta 0:00:01\n",
      "\u001b[?25hCollecting appdirs<2.0.0,>=1.4.3\n",
      "  Downloading appdirs-1.4.4-py2.py3-none-any.whl (9.6 kB)\n",
      "Requirement already satisfied, skipping upgrade: zipp>=0.5 in /usr/lib/python3/dist-packages (from importlib-metadata>=1.4->pyppeteer->notebook-as-pdf) (1.0.0)\n",
      "Building wheels for collected packages: PyPDF2\n",
      "  Building wheel for PyPDF2 (setup.py) ... \u001b[?25ldone\n",
      "\u001b[?25h  Created wheel for PyPDF2: filename=PyPDF2-1.26.0-py3-none-any.whl size=61084 sha256=3219c93af9d0739e913b0b4f7e7f33b85535665c259123af783aa97a6a915ac3\n",
      "  Stored in directory: /home/agropunx/.cache/pip/wheels/b1/1a/8f/a4c34be976825a2f7948d0fa40907598d69834f8ab5889de11\n",
      "Successfully built PyPDF2\n",
      "Installing collected packages: PyPDF2, certifi, pyee, websockets, appdirs, pyppeteer, notebook-as-pdf\n",
      "Successfully installed PyPDF2-1.26.0 appdirs-1.4.4 certifi-2021.10.8 notebook-as-pdf-0.5.0 pyee-8.2.2 pyppeteer-1.0.0 websockets-10.1\n",
      "[D:urllib3.connectionpool] Starting new HTTPS connection (%d): %s:%s\n",
      "[D:urllib3.connectionpool] %s://%s:%s \"%s %s %s\" %s %s\n",
      "100%|████████████████████████████████████████| 109M/109M [00:23<00:00, 4.66Mb/s]\n"
     ]
    }
   ],
   "source": [
    "!pip install -U notebook-as-pdf\n",
    "!pyppeteer-install"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING: Ignored `text-shadow: none ` at 198:5, unknown property.\n",
      "WARNING: Ignored `box-shadow: none ` at 200:5, unknown property.\n",
      "WARNING: Font-face 'Glyphicons Halflings' cannot be loaded\n",
      "WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 1106:3, invalid value.\n",
      "WARNING: Ignored `outline-offset: -2px` at 1107:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1295:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 1451:1.\n",
      "WARNING: Ignored `box-shadow: inset 0 -1px 0 rgba(0, 0, 0, 0.25)` at 1545:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: none` at 1551:3, unknown property.\n",
      "WARNING: Ignored `word-break: break-all` at 1560:3, unknown property.\n",
      "WARNING: Ignored `overflow-y: scroll` at 1576:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1584:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 1589:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 1594:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 1779:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 1937:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 2095:1.\n",
      "WARNING: Ignored `overflow-x: auto` at 2446:3, unknown property.\n",
      "WARNING: Expected a media type, got 'screen/**/and/**/(max-width: 767px)'\n",
      "WARNING: Invalid media type ' screen and (max-width: 767px) ' the whole @media rule was ignored at 2448:1.\n",
      "WARNING: Ignored `appearance: none` at 2521:3, unknown property.\n",
      "WARNING: Ignored `margin-top: 1px \\\t` at 2526:3, invalid value.\n",
      "WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 2551:3, invalid value.\n",
      "WARNING: Ignored `outline-offset: -2px` at 2552:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2574:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` at 2583:3, unknown property.\n",
      "WARNING: Invalid or unsupported selector '.form-control:-ms-input-placeholder ', ('Unknown pseudo-class', '-ms-input-placeholder')\n",
      "WARNING: Expected a media type, got 'screen/**/and/**/(-webkit-min-device-pixel-ratio: 0)'\n",
      "WARNING: Invalid media type ' screen and (-webkit-min-device-pixel-ratio: 0) ' the whole @media rule was ignored at 2612:1.\n",
      "WARNING: Ignored `margin-top: 4px \\\t` at 2669:3, invalid value.\n",
      "WARNING: Ignored `pointer-events: none` at 2798:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2829:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #67b168` at 2834:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2859:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #c0a16b` at 2864:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 2889:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075), 0 0 6px #ce8483` at 2894:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2916:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2982:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2992:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 2998:1.\n",
      "WARNING: Ignored `touch-action: manipulation` at 3011:3, unknown property.\n",
      "WARNING: Ignored `user-select: none` at 3022:3, unknown property.\n",
      "WARNING: Ignored `outline: 5px auto -webkit-focus-ring-color` at 3030:3, invalid value.\n",
      "WARNING: Ignored `outline-offset: -2px` at 3031:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 3px 5px rgba(0, 0, 0, 0.125)` at 3044:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=65)` at 3050:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: none` at 3053:3, unknown property.\n",
      "WARNING: Ignored `pointer-events: none` at 3057:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: none` at 3389:3, unknown property.\n",
      "WARNING: Ignored `border-top: 4px solid \\\t` at 3482:3, invalid value.\n",
      "WARNING: Ignored `box-shadow: 0 6px 12px rgba(0, 0, 0, 0.175)` at 3512:3, unknown property.\n",
      "WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(enabled = false)` at 3558:3, unknown property.\n",
      "WARNING: Ignored `border-bottom: 4px solid \\\t` at 3599:3, invalid value.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 3607:1.\n",
      "WARNING: Ignored `box-shadow: inset 0 3px 5px rgba(0, 0, 0, 0.125)` at 3701:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: none` at 3705:3, unknown property.\n",
      "WARNING: Ignored `pointer-events: none` at 3786:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4030:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4048:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4095:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4116:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4144:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4149:1.\n",
      "WARNING: Ignored `overflow-x: visible` at 4157:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 0 rgba(255, 255, 255, 0.1)` at 4159:3, unknown property.\n",
      "WARNING: Ignored `overflow-y: auto` at 4163:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4165:1.\n",
      "WARNING: Expected a media type, got '(max-device-width: 540px)and/**/(orientation: landscape)'\n",
      "WARNING: Invalid media type ' (max-device-width: 540px) and (orientation: landscape) ' the whole @media rule was ignored at 4198:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4204:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4226:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4239:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4258:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4288:1.\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4301:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4323:1.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 0 rgba(255, 255, 255, 0.1), 0 1px 0 rgba(255, 255, 255, 0.1)` at 4343:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 4347:1.\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4397:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4405:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4445:1.\n",
      "WARNING: Expected a media type, got '(min-width: 541px)'\n",
      "WARNING: Invalid media type ' (min-width: 541px) ' the whole @media rule was ignored at 4452:1.\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4507:1.\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 4603:1.\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 768px)'\n",
      "WARNING: Invalid media type ' screen and (min-width: 768px) ' the whole @media rule was ignored at 4957:1.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 2px rgba(0, 0, 0, 0.1)` at 5096:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 -1px 0 rgba(0, 0, 0, 0.15)` at 5108:3, unknown property.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5115:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5116:3, invalid value.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5130:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5131:3, invalid value.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5138:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5139:3, invalid value.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5146:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5147:3, invalid value.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5154:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(45deg, rgba(255, 255, 255, 0.15) 25%, transparent 25%, transparent 50%, rgba(255, 255, 255, 0.15) 50%, rgba(255, 255, 255, 0.15) 75%, transparent 75%, transparent)` at 5155:3, invalid value.\n",
      "WARNING: Ignored `zoom: 1` at 5167:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: 0 1px 1px rgba(0, 0, 0, 0.05)` at 5418:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.05)` at 5789:3, unknown property.\n",
      "WARNING: Ignored `text-shadow: 0 1px 0 #ffffff` at 5809:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=20)` at 5810:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=50)` at 5818:3, unknown property.\n",
      "WARNING: Ignored `appearance: none` at 5827:3, unknown property.\n",
      "WARNING: Ignored `overflow-x: hidden` at 5861:3, unknown property.\n",
      "WARNING: Ignored `overflow-y: auto` at 5862:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: 0 3px 9px rgba(0, 0, 0, 0.5)` at 5877:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=0)` at 5890:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=50)` at 5894:3, unknown property.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 5934:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) ' the whole @media rule was ignored at 5947:1.\n",
      "WARNING: Ignored `line-break: auto` at 5960:3, unknown property.\n",
      "WARNING: Ignored `text-shadow: none` at 5964:3, unknown property.\n",
      "WARNING: Ignored `word-break: normal` at 5967:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=0)` at 5972:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=90)` at 5976:3, unknown property.\n",
      "WARNING: Ignored `line-break: auto` at 6078:3, unknown property.\n",
      "WARNING: Ignored `text-shadow: none` at 6082:3, unknown property.\n",
      "WARNING: Ignored `word-break: normal` at 6085:3, unknown property.\n",
      "WARNING: Ignored `box-shadow: 0 5px 10px rgba(0, 0, 0, 0.2)` at 6096:3, unknown property.\n",
      "WARNING: Expected a media type, got 'all/**/and/**/(transform-3d)'\n",
      "WARNING: Invalid media type ' all and (transform-3d), (-webkit-transform-3d) ' the whole @media rule was ignored at 6216:1.\n",
      "WARNING: Ignored `text-shadow: 0 1px 2px rgba(0, 0, 0, 0.6)` at 6288:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=50)` at 6290:3, unknown property.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(left, rgba(0, 0, 0, 0.5) 0%, rgba(0, 0, 0, 0.0001) 100%)` at 6294:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(left, rgba(0, 0, 0, 0.5) 0%, rgba(0, 0, 0, 0.0001) 100%)` at 6295:3, invalid value.\n",
      "WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(startColorstr=\"#80000000\", endColorstr=\"#00000000\", GradientType=1)` at 6297:3, unknown property.\n",
      "WARNING: Ignored `background-image: -webkit-linear-gradient(left, rgba(0, 0, 0, 0.0001) 0%, rgba(0, 0, 0, 0.5) 100%)` at 6303:3, invalid value.\n",
      "WARNING: Ignored `background-image: -o-linear-gradient(left, rgba(0, 0, 0, 0.0001) 0%, rgba(0, 0, 0, 0.5) 100%)` at 6304:3, invalid value.\n",
      "WARNING: Ignored `filter: progid:DXImageTransform.Microsoft.gradient(startColorstr=\"#00000000\", endColorstr=\"#80000000\", GradientType=1)` at 6306:3, unknown property.\n",
      "WARNING: Ignored `filter: alpha(opacity=90)` at 6314:3, unknown property.\n",
      "WARNING: Ignored `background-color: #000 \\\t` at 6368:3, invalid value.\n",
      "WARNING: Ignored `text-shadow: 0 1px 2px rgba(0, 0, 0, 0.6)` at 6389:3, unknown property.\n",
      "WARNING: Ignored `text-shadow: none` at 6392:3, unknown property.\n",
      "WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 768px)'\n",
      "WARNING: Invalid media type ' screen and (min-width: 768px) ' the whole @media rule was ignored at 6394:1.\n",
      "WARNING: Ignored `text-shadow: none` at 6500:3, unknown property.\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6533:1.\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6548:1.\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6553:1.\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6558:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 6563:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 6578:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 6583:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 6588:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was ignored at 6593:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was ignored at 6608:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was ignored at 6613:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was ignored at 6618:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6623:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6638:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6643:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6648:1.\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 6653:1.\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 6658:1.\n",
      "WARNING: Expected a media type, got '(min-width: 992px)and/**/(max-width: 1199px)'\n",
      "WARNING: Invalid media type ' (min-width: 992px) and (max-width: 1199px) ' the whole @media rule was ignored at 6663:1.\n",
      "WARNING: Expected a media type, got '(min-width: 1200px)'\n",
      "WARNING: Invalid media type ' (min-width: 1200px) ' the whole @media rule was ignored at 6668:1.\n",
      "WARNING: Font-face 'FontAwesome' cannot be loaded\n",
      "WARNING: Ignored `text-rendering: auto` at 6742:3, unknown property.\n",
      "WARNING: Ignored `filter: none` at 6879:3, unknown property.\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING: Ignored `display: -webkit-box` at 9123:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 9126:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 9129:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 9130:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 9131:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 9141:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 9147:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 9150:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 9153:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 9154:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 9155:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 9165:3, unknown property.\r\n",
      "WARNING: Ignored `box-direction: reverse` at 9175:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 9185:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 1` at 9196:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 1` at 9207:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 2` at 9217:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex-group: 1` at 9225:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex-group: 2` at 9231:3, unknown property.\r\n",
      "WARNING: Ignored `box-pack: start` at 9239:3, unknown property.\r\n",
      "WARNING: Ignored `box-pack: end` at 9249:3, unknown property.\r\n",
      "WARNING: Ignored `box-pack: center` at 9259:3, unknown property.\r\n",
      "WARNING: Ignored `box-pack: baseline` at 9269:3, unknown property.\r\n",
      "WARNING: Ignored `justify-content: baseline` at 9271:3, invalid value.\r\n",
      "WARNING: Ignored `box-pack: stretch` at 9279:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: start` at 9289:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: end` at 9299:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: center` at 9309:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: baseline` at 9319:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 9329:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 9581:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 9584:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 9587:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 9588:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 9589:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 9597:3, unknown property.\r\n",
      "WARNING: Ignored `min-height: 80vh` at 9600:3, invalid value.\r\n",
      "WARNING: Ignored `max-height: calc(100vh - 200px)` at 9603:3, invalid value.\r\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\r\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 9610:1.\r\n",
      "WARNING: Expected a media type, got '(min-width: 768px)'\r\n",
      "WARNING: Invalid media type ' (min-width: 768px) ' the whole @media rule was ignored at 9615:1.\r\n",
      "WARNING: Ignored `background-color: none` at 9661:3, invalid value.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 9925:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.folder_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.folder_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.folder_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.folder_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 9946:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.notebook_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.notebook_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.notebook_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.notebook_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 9969:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.running_notebook_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.running_notebook_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.running_notebook_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.running_notebook_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 9993:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.file_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.file_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.file_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.file_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 10110:3, unknown property.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 10121:3, unknown property.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 10142:3, unknown property.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 10163:3, unknown property.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 10184:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dirty-indicator-clean:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Expected a media type, got 'not/**/print'\r\n",
      "WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10214:1.\r\n",
      "WARNING: Expected a media type, got 'not/**/print'\r\n",
      "WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10225:1.\r\n",
      "WARNING: Expected a media type, got 'not/**/print'\r\n",
      "WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 10231:1.\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#000000-fg ', (<HashToken #000000-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#000000-bg ', (<HashToken #000000-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#000000-intense-fg ', (<HashToken #000000-intense-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#000000-intense-bg ', (<HashToken #000000-intense-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#008000-fg ', (<HashToken #008000-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#008000-bg ', (<HashToken #008000-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#008000-intense-fg ', (<HashToken #008000-intense-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#008000-intense-bg ', (<HashToken #008000-intense-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#0000ff-fg ', (<HashToken #0000ff-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#0000ff-bg ', (<HashToken #0000ff-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#0000ff-intense-fg ', (<HashToken #0000ff-intense-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#0000ff-intense-bg ', (<HashToken #0000ff-intense-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#00ffff-fg ', (<HashToken #00ffff-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#00ffff-bg ', (<HashToken #00ffff-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#00ffff-intense-fg ', (<HashToken #00ffff-intense-fg>, 'unpexpected hash token.')\r\n",
      "WARNING: Invalid or unsupported selector '.ansi-#00ffff-intense-bg ', (<HashToken #00ffff-intense-bg>, 'unpexpected hash token.')\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10361:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10364:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10367:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 10368:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10369:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10377:3, unknown property.\r\n",
      "WARNING: Ignored `height: calc(100% +  2px)` at 10401:3, invalid value.\r\n",
      "WARNING: Ignored `height: calc(100% +  2px)` at 10429:3, invalid value.\r\n",
      "WARNING: Ignored `height: calc(100% +  2px)` at 10448:3, invalid value.\r\n",
      "WARNING: Ignored `user-select: none` at 10473:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10477:1.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10485:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10488:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10491:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 10492:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10493:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10501:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 1` at 10507:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10528:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10531:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10534:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 10535:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10536:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10544:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10564:1.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10581:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10584:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10587:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 10588:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10589:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10597:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 10601:1.\r\n",
      "WARNING: Expected a media type, got '(-moz-touch-enabled: 1)'\r\n",
      "WARNING: Invalid media type ' (-moz-touch-enabled: 1), (any-pointer: coarse) ' the whole @media rule was ignored at 10650:1.\r\n",
      "WARNING: Ignored `overflow-y: hidden` at 10689:3, unknown property.\r\n",
      "WARNING: Ignored `overflow-x: auto` at 10690:3, unknown property.\r\n",
      "WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 2138px)and/**/(max-width: 4319px)'\r\n",
      "WARNING: Invalid media type ' screen and (min-width: 2138px) and (max-width: 4319px) ' the whole @media rule was ignored at 10716:1.\r\n",
      "WARNING: Expected a media type, got 'screen/**/and/**/(min-width: 4320px)'\r\n",
      "WARNING: Invalid media type ' screen and (min-width: 4320px) ' the whole @media rule was ignored at 10721:1.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10878:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10881:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10884:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 10885:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10886:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10894:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: inset 0 2px 8px rgba(0, 0, 0, 0.8)` at 10908:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10916:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10919:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10922:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 10923:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10924:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10932:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: inset 0 0 1px #000000` at 10945:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 10956:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 10959:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 10962:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 10963:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 10964:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 10972:3, unknown property.\r\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING: Ignored `display: -webkit-box` at 11003:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 11006:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 11009:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: vertical` at 11010:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 11011:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 11019:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 11023:1.\r\n",
      "WARNING: Ignored `overflow-x: auto` at 11059:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 1` at 11064:3, unknown property.\r\n",
      "WARNING: Ignored `max-width: calc(100% - 14ex)` at 11067:3, invalid value.\r\n",
      "WARNING: Ignored `overflow-x: visible` at 11070:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: none` at 11116:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 11343:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 11346:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 11349:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 11350:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 11351:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 11359:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 540px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 540px) ' the whole @media rule was ignored at 11363:1.\r\n",
      "WARNING: Ignored `resize: none` at 11371:3, unknown property.\r\n",
      "WARNING: Ignored `overflow-x: auto` at 11397:3, unknown property.\r\n",
      "WARNING: Ignored `overflow-y: hidden` at 11398:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 11446:1.\r\n",
      "WARNING: Ignored `overflow-y: hidden` at 11469:3, unknown property.\r\n",
      "WARNING: Ignored `overflow-x: auto` at 11470:3, unknown property.\r\n",
      "WARNING: Expected a media type, got 'not/**/print'\r\n",
      "WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 11482:1.\r\n",
      "WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 11531:3, unknown property.\r\n",
      "WARNING: Expected a media type, got 'not/**/print'\r\n",
      "WARNING: Invalid media type ' not print ' the whole @media rule was ignored at 11533:1.\r\n",
      "WARNING: Ignored `box-shadow: none` at 11541:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 11580:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 11583:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 11586:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 11587:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 11588:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 11596:3, unknown property.\r\n",
      "WARNING: Ignored `box-pack: end` at 11602:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-flex` at 11605:3, invalid value.\r\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 11648:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` at 11667:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.celltoolbar select:-ms-input-placeholder ', ('Unknown pseudo-class', '-ms-input-placeholder')\r\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, 0.075)` at 11755:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: none` at 11764:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: inset 0 1px 1px rgba(0, 0, 0, .075), 0 0 8px rgba(102, 175, 233, 0.6)` at 11778:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.cell-tag:-ms-input-placeholder,\r\n",
      ".tags-input input:-ms-input-placeholder,\r\n",
      ".tags-input button:-ms-input-placeholder ', ('Unknown pseudo-class', '-ms-input-placeholder')\r\n",
      "WARNING: Ignored `box-shadow: none` at 11851:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: 0px 6px 10px -1px #adadad` at 11861:3, unknown property.\r\n",
      "WARNING: Ignored `justify-content: space` at 11893:3, invalid value.\r\n",
      "WARNING: Ignored `text-rendering: auto` at 11996:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.dropdown-submenu > a:after.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12119:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.edit_mode .modal_indicator:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12140:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.command_mode .modal_indicator:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12161:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_idle_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12182:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_busy_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_busy_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_busy_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_busy_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12203:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_dead_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_dead_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_dead_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_dead_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `text-rendering: auto` at 12224:3, unknown property.\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_disconnected_icon:before.fa-pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_disconnected_icon:before.fa-pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_disconnected_icon:before.pull-left ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Invalid or unsupported selector '.kernel_disconnected_icon:before.pull-right ', (<LiteralToken .>, 'unpexpected literal token.')\r\n",
      "WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 12526:3, unknown property.\r\n",
      "WARNING: Ignored `display: -webkit-box` at 12583:3, invalid value.\r\n",
      "WARNING: Ignored `display: -moz-box` at 12586:3, invalid value.\r\n",
      "WARNING: Ignored `display: box` at 12589:3, invalid value.\r\n",
      "WARNING: Ignored `box-orient: horizontal` at 12590:3, unknown property.\r\n",
      "WARNING: Ignored `box-align: stretch` at 12591:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 0` at 12599:3, unknown property.\r\n",
      "WARNING: Ignored `box-flex: 1` at 12615:3, unknown property.\r\n",
      "WARNING: Expected a media type, got '(max-width: 767px)'\r\n",
      "WARNING: Invalid media type ' (max-width: 767px) ' the whole @media rule was ignored at 12656:1.\r\n",
      "WARNING: Expected a media type, got '(min-width: 768px)and/**/(max-width: 991px)'\r\n",
      "WARNING: Invalid media type ' (min-width: 768px) and (max-width: 991px) ' the whole @media rule was ignored at 12666:1.\r\n",
      "WARNING: Ignored `box-shadow: 0px 6px 10px -1px #adadad` at 12845:3, unknown property.\r\n",
      "WARNING: Ignored `max-height: 80vh` at 12892:3, invalid value.\r\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "WARNING: Ignored `max-height: 60vh` at 12967:3, invalid value.\r\n",
      "WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.2)` at 12979:3, unknown property.\r\n",
      "WARNING: Ignored `box-shadow: 0px 0px 12px 1px rgba(87, 87, 87, 0.4)` at 12990:3, unknown property.\r\n",
      "WARNING: Ignored `text-shadow: 0 1px 0 #ffffff` at 13024:3, unknown property.\r\n",
      "WARNING: Ignored `filter: alpha(opacity=60)` at 13025:3, unknown property.\r\n",
      "WARNING: Ignored `filter: alpha(opacity=100)` at 13033:3, unknown property.\r\n",
      "WARNING: Ignored `appearance: none` at 13042:3, unknown property.\r\n",
      "WARNING: Ignored `outline: -webkit-focus-ring-color auto 5px` at 13049:3, invalid value.\r\n",
      "ERROR: Failed to load stylesheet at file:///home/agropunx/Downloads/custom.css: URLError: <urlopen error [Errno 2] No such file or directory: '/home/agropunx/Downloads/custom.css'>\r\n"
     ]
    }
   ],
   "source": []
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.8.10"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 4
}

