# importation des librairies

import numpy as np

import time

from keras.datasets import mnist

from keras.utils import np_utils

from keras import models

from keras import layers

from keras import optimizers

import pwk as pwk

import matplotlib.pyplot as plt

import sys,os

from importlib import reload

# préparation des données

K=10;

(X_train, Y_train), (X_test, Y_test) = mnist.load_data()

X_train=X_train.reshape(-1,28,28,1)

X_test=X_test.reshape(-1,28,28,1)

# normalisation

xmax=X_train.max()

X_train=X_train/xmax

X_test=X_test/xmax

#convertir class vecteur to binary class matrices (Codage One_Hot)

Y_train = np_utils.to_categorical(Y_train, K)

Y_test = np_utils.to_categorical(Y_test, K)

# création du modele

model=models.Sequential()

model.add(layers.Conv2D(8,(3,3), activation='relu',input_shape=(28,28,1)))

model.add(layers.MaxPooling2D((2,2)))

model.add(layers.Conv2D(16,(3,3), activation='relu')) 

model.add(layers.MaxPooling2D((2,2)))

model.add(layers.Flatten())

model.add(layers.Dense(100, activation='relu'))

model.add(layers.Dense(10, activation='softmax'))

model.summary()

# compilation du modèle

model.compile(optimizer=optimizers.RMSprop(lr=0.001), loss='mse', metrics=['accuracy'])

# affichahe des résultats de l'évaluation du modèle

results=model.evaluate(X_test, Y_test)

print('Resultats apprentissage')

print ('Valeur perte finale (loss)', results[0])

print ('Valeur de la précision(accuracy))', results[1])

# affichage courbes d'apprentissage

pwk.plot(history, figsize=(6,4), save_as='03-history')

