

    
      
          
            
  


Welcome to MLTSA’s documentation!

MLTSA is a python-based package which enables users to apply the Machine Learning Transition State Analysis
from https://doi.org/10.1021/acs.jctc.1c00924 to any given data with an array of ML models, as well as generating an
analytical model on demand for detecting relevant features in a dataset.
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MLTSA: Machine Learning Transition State Analysis repository


Introduction

This is a Python package to apply the MLTSA approach for relevant CV identification on Molecular Dynamics data using both Sklearn and TensorFlow modules.It also includes both a suite of 1D Potential Analytical model feature generation module for light testing and a suite of different 2D potential shapes (Spiral, Z-shaped) generation as well as the posterior feature generation by 1D projections of the 2D data. In this package you will find:


	Data Generation Module (MLTSA_datasets) : Contains files with the easy to call 1D/2D/MD examples to generate data or play around with it as tests for the approach.


	Scikit-Learn-based ML models and Feature Reduction module (MLTSA_sklearn) : Contains the Scikit-Learn integrated functions to apply MLTSA on data.


	TensorFlow-based ML models and Feature Reduction module (MLTSA_tensorflow): Contains the set of functions and different models built on TensorFlow to apply MLTSA on data.






Usage


	Example OneD


	Example TwoD


	Example Train


	Example MLTSA






Installation

To use MLTSA, first install it using pip:

(.venv) $ pip install MLTSA






Note

This project is under active development, do not expect a stable version, code is provided as is.
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Summary of MLTSA’s Modules







	OneD_pot_data

	



	TwoD_pot_data

	



	CV_from_MD

	This module will encompass the code for analyzing the molecular dynamics generated on the simulations as dcd files.



	MLTSA_sk

	



	models

	



	MLTSA_tf

	



	TF_2_LSTM

	This snippet of code is for the set of functions we will use for the LSTM architecture to try on the different data.



	TF_2_MLP

	This snippet of code is for the set of functions we will use for the basic Multi-Layer Perceptron architecture to try on the different data.



	TF_2_RNN

	This snippet of code is for the set of functions we will use for the different Recurrent Neural Networks architectures to try on the different data.









            

          

      

      

    

  

    
      
          
            
  


OneD_pot_data




            

          

      

      

    

  

    
      
          
            
  


TwoD_pot_data




            

          

      

      

    

  

    
      
          
            
  


CV_from_MD

This module will encompass the code for analyzing the molecular dynamics generated on the simulations as dcd files.
It also takes care of the CV generation for further feeding into the MLTSA pipeline.




            

          

      

      

    

  

    
      
          
            
  


MLTSA_sk




            

          

      

      

    

  

    
      
          
            
  


models




            

          

      

      

    

  

    
      
          
            
  


MLTSA_tf




            

          

      

      

    

  

    
      
          
            
  


TF_2_LSTM

This snippet of code is for the set of functions we will use for the LSTM architecture to try on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.




            

          

      

      

    

  

    
      
          
            
  


TF_2_MLP

This snippet of code is for the set of functions we will use for the basic Multi-Layer Perceptron architecture to try
on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.




            

          

      

      

    

  

    
      
          
            
  


TF_2_RNN

This snippet of code is for the set of functions we will use for the different Recurrent Neural Networks architectures
to try on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.




            

          

      

      

    

  

    
      
          
            
  


Jupyter Notebook Examples


OneD Jupyter Notebooks for different Examples


Contents:


	Tensorflow training 1D potential example

	Basic 1D potential example using Scikit-Learn

	Testing ML architectures implemented on the MLTSA package

	MLTSA vs Feature Permutations









            

          

      

      

    

  

    
      
          
            
  


Tensorflow training 1D potential example

Since this is a bit more advanced than the sklearn we recommend you start the other one first


[1]:





"""First we import our dataset examples"""
from OneD_pot_data import potentials
from OneD_pot_data import dataset
import matplotlib.pyplot as plt
import numpy as np

#This sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
# It creates the mixing coefficients don't re-run
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)














Defining Potentials: 100%|##########| 25/25 [00:00<00:00, 72.73it/s]






This has set up our dataset for further use, since TensorFlow is more scalable and compatible with GPU calculations, we will do a more extensive search on this example.

Let’s generate the actual linear mixed data we will use for training.


[3]:





#Generate the trajectories
n_simulations = 100
n_steps = 500
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)
data_val, ans_val = oneD_dataset.generate_linear(int(n_simulations/2), n_steps)

#Prepare it for training
time_frame = [30, 60] #Same time frame as the sklearn one
X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")













Running Simulations: 100%|##########| 100/100 [00:52<00:00,  1.91it/s]
Classifying Simulation Outcomes: 100%|##########| 100/100 [00:00<?, ?it/s]
Running Simulations: 100%|##########| 50/50 [00:27<00:00,  1.83it/s]
Classifying Simulation Outcomes: 100%|##########| 50/50 [00:00<?, ?it/s]












Generating dataset
Getting simulation labels for the generated data
Generating dataset
Getting simulation labels for the generated data






Now that we have got the X and Y ready to fit to, we will train the model, in this example we want to train a Multi-Layer Perceptron just like the one in Sklearn, but we will use TensorFlow instead.


[9]:





#Luckily we have an MLP set up to use
import  MLTSA_tensorflow.TF_old_MLP as MLP_tf
from sklearn.model_selection import train_test_split

#Let's do the splits to validate our training
# data = [x_train, x_test, y_train, y_test]
epoch_data = train_test_split(X, Y, test_size=0.4, stratify=Y) # We'll train on 40% of the data

acc_train, acc_test, acc_val, loss = MLP_tf.tf_train(batch_size=[time_frame[1]-time_frame[0]], data=epoch_data, validation=[X_val, Y_val], mode="notebook")













  File "<ipython-input-9-6387412fc4d8>", line 2
    import  ../../MLTSA_tensorflow.TF_old_MLP as MLP_tf
            ^
SyntaxError: invalid syntax








[ ]:





epoch_data








The previous training has generated a record of the training, test and validation accuracy as well as the evolution of the loss throughout the epochs.

These can be plotted to see how the model is learning the outcome. Additionally, a checkpoint of our trained model has been created and saved for us at “model_best_accuracy.ckpt”


[ ]:





fig, ax = plt.subplots(1,2)
ax[0].plot(acc_train*100, color="r", label="Train")
ax[0].plot(acc_test*100, color="b", label="Test")
ax[0].plot(acc_val*100, color="g", label="Validation")
ax[0].legend()
ax[0].set_xlabel("Epochs")
ax[0].set_ylabel("Accuracy")

ax[1].plot(loss, label="training loss")
ax[1].legend()
ax[1].set_xlabel("Epochs")
ax[1].set_ylabel("loss")








Now we can move onto trying the MLTSA for this ML model. For that we call the MLTSA() method within the tensorflow package.


[ ]:

















            

          

      

      

    

  

    
      
          
            
  


Basic 1D potential example using Scikit-Learn

*Note that this Jupyter Notebook requires you to have the MLTSA package installed.


[16]:





"""First we import our dataset examples"""
from MLTSA_datasets.OneD_pot.OneD_pot_data import potentials #We import the potentials class which will define them.
from MLTSA_datasets.OneD_pot.OneD_pot_data import dataset #We import the dataset class which will hold our potentials.
import matplotlib.pyplot as plt
import numpy as np








[17]:





#This sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
# It creates the mixing coefficients don't re-run
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)














Defining Potentials: 100%|###########################################################| 25/25 [00:00<00:00, 2785.06it/s]






We have defined the potentials which we will use to generate data and we created the dataset which we will use throughout the example

Now we can generate data easily for our example. We will start by generating the data straight from the potentials before adding more complexity to the system


[18]:





n_sims = 100
n_steps = 500
simple_data = pots.generate_data(n_sims, n_steps)













Generating dataset












Running Simulations: 100%|###########################################################| 100/100 [00:23<00:00,  4.18it/s]












Getting simulation labels for the generated data












Classifying Simulation Outcomes: 100%|############################################| 100/100 [00:00<00:00, 99911.96it/s]






We generated 100 simulations with 500 steps each. Let’s see how the data looks like on these simulations, we will plot the relevant DW potential to see that it ends up in two different values after the given number of steps.


[19]:





""" We have succesfully created test data for our MLTSA to analyze """
plt.plot(simple_data[0][:,pots.relevant_id,:].T, color="r", label="DW potential", alpha=0.1)
plt.plot(simple_data[0][:,-1,:].T, color="b", label="SW potential", alpha=0.1)
handles, labels = plt.gca().get_legend_handles_labels()
temp = {k:v for k,v in zip(labels, handles)}
plt.legend(temp.values(), temp.keys(), loc='best');
plt.xlabel("Simulation Steps")
plt.ylabel("Reaction Coordinate")








[19]:







Text(0, 0.5, 'Reaction Coordinate')











[image: ../_images/demos_OneD_MLTSA_sklearn_6_1.png]




Now we will generate complex data for our ML model to learn and we will visualize it as previously done. For this we simply call the generate_linear method on the dataset class which will return an array with the simulation data and the labels for each one of them.


[20]:





n_simulations = 100
n_steps = 500
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)













Generating dataset












Running Simulations: 100%|###########################################################| 100/100 [00:23<00:00,  4.21it/s]












Getting simulation labels for the generated data












Classifying Simulation Outcomes: 100%|#######################################################| 100/100 [00:00<?, ?it/s]







[21]:





#We proceed to plot the values
fig, axs = plt.subplots(1, 2, figsize=(15,5))
axs[0].plot(data[0,0,:], color="r", label="Sim 1, feature 1")
axs[1].plot(data[0,1,:], color="r", label="Sim 1, feature 2")
axs[0].plot(data[1,0,:], color="b", label="Sim 2, feature 1")
axs[1].plot(data[1,1,:], color="b", label="Sim 2, feature 2")
axs[0].legend()
axs[1].legend()
axs[1].set_xlabel("Simulation Steps")
axs[1].set_ylabel("Reaction Coordinate")
axs[0].set_xlabel("Simulation Steps")
axs[0].set_ylabel("Reaction Coordinate")








[21]:







Text(0, 0.5, 'Reaction Coordinate')











[image: ../_images/demos_OneD_MLTSA_sklearn_9_1.png]




We see now that the features we plotted are noisy, when we do generate_linear we mixed the original simulation data for each potential (both SW and DW) with different mixing coefficient. We can even trace back which features have been mixed with our “known” relevant DW potential and see how it looks now.


[22]:





relevant_dists = np.concatenate((np.where(pots.relevant_id == np.array(oneD_dataset.combinations).T[1])[0],
                          np.where(pots.relevant_id == np.array(oneD_dataset.combinations).T[0])[0]))
print("Features combined with the relevant DW are:", list(relevant_dists))













Features combined with the relevant DW are: [20, 39, 43, 49, 54, 101, 130, 3, 51, 67, 71, 85, 103, 116, 122, 154]







[23]:





for feat in relevant_dists:
    print("Feature", feat,"- Potentials involved:",list(oneD_dataset.combinations[feat]))
    summ = np.array(oneD_dataset.mixing_coefs).T[feat][1] + np.array(oneD_dataset.mixing_coefs).T[feat][0]
    print("Pot1:", np.around(100 *np.array(oneD_dataset.mixing_coefs).T[feat][0]/summ, decimals=2), "%")
    print("Pot2:", np.around(100 *np.array(oneD_dataset.mixing_coefs).T[feat][1]/summ, decimals=2), "%")













Feature 20 - Potentials involved: [1, 10]
Pot1: 11.09 %
Pot2: 88.91 %
Feature 39 - Potentials involved: [4, 10]
Pot1: 16.28 %
Pot2: 83.72 %
Feature 43 - Potentials involved: [5, 10]
Pot1: 47.3 %
Pot2: 52.7 %
Feature 49 - Potentials involved: [2, 10]
Pot1: 45.23 %
Pot2: 54.77 %
Feature 54 - Potentials involved: [3, 10]
Pot1: 18.36 %
Pot2: 81.64 %
Feature 101 - Potentials involved: [9, 10]
Pot1: 18.5 %
Pot2: 81.5 %
Feature 130 - Potentials involved: [0, 10]
Pot1: 59.46 %
Pot2: 40.54 %
Feature 3 - Potentials involved: [10, 12]
Pot1: 30.66 %
Pot2: 69.34 %
Feature 51 - Potentials involved: [10, 24]
Pot1: 51.42 %
Pot2: 48.58 %
Feature 67 - Potentials involved: [10, 16]
Pot1: 49.53 %
Pot2: 50.47 %
Feature 71 - Potentials involved: [10, 20]
Pot1: 41.71 %
Pot2: 58.29 %
Feature 85 - Potentials involved: [10, 22]
Pot1: 49.21 %
Pot2: 50.79 %
Feature 103 - Potentials involved: [10, 18]
Pot1: 44.09 %
Pot2: 55.91 %
Feature 116 - Potentials involved: [10, 14]
Pot1: 60.76 %
Pot2: 39.24 %
Feature 122 - Potentials involved: [10, 23]
Pot1: 32.8 %
Pot2: 67.2 %
Feature 154 - Potentials involved: [10, 21]
Pot1: 30.48 %
Pot2: 69.52 %






Since we got our simulations classified we can see how the different features look like for each feature, you can try changing the number to see other features:


[24]:





#We can choose which feature to plot here
feature_to_plot = 84
plt.figure(figsize=(5,7))
for dat, answer in zip(data[:,feature_to_plot,:], ans):
    if answer == "IN":
        plt.plot(list(reversed(dat)), np.arange(0, len(dat)), color="blue", alpha=0.1)
    elif answer == "OUT":
        plt.plot(list(reversed(dat)), np.arange(0, len(dat)), color="r", alpha=0.1)
plt.ylabel("time (steps)")
plt.xlabel(r'$\alpha y^{*} + (1-\alpha)y$')








[24]:







Text(0.5, 0, '$\\alpha y^{*} + (1-\\alpha)y$')











[image: ../_images/demos_OneD_MLTSA_sklearn_14_1.png]




Now that we made sure our data is scrambled and it is ready to work with, we will simply format it according to what our ML model needs.

Since we are using an MLP with the number of features as inputs we need to concatenate the frames of the different simulations one after the other in order to get our X. This input data (X) will have the shape of (n_frames, n_features). To get the target values (Y) to fit to, we will have to get the outcome labels (IN/OUT) from the simulations for each corresponding frame, which will result in a Y with shape (n_frames).

For this task we will use the PrepareData() method on our 1D dataset, this will give us the input data (X) and target values (Y) in an appropriate format to use. Additionally the method allows one to only use a particular range of data instead of the whole length which would be too easy for the ML approach to predict.


[25]:





time_frame = [30, 60]

X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")

print("Shape of X is:", X.shape)
print("Shape of Y is:", Y.shape)
print("X and Y have the same length:", len(X) == len(Y))













Shape of X is: (3000, 180)
Shape of Y is: (3000,)
X and Y have the same length: True






Our simulation data is ready to be used now, so we will import the necessary functions for applying our MLTSA. First we need the ML algorithm and the MLTSA methods.

This module has full implementation with Scikit-Learn models so we can directly import them.


[26]:





from MLTSA_sklearn.models import SKL_Train
from sklearn.neural_network import MLPClassifier







Next step is to train the model on data, we use the SKL_Train() function which needs the classifier, X and Y data to fit. This classifier can be any within the SKlearn suite that uses the .fit() method and the .predict() method.

We can simply call an Multi-Layer Perceptron from SK-learn and tune it as we want. In this case we will set the verbose to True and put a maximum number of iterations so it does not train for too long. Remember you can do this by hand but we just provided some wrappers to make it easier.


[27]:





NN = MLPClassifier(random_state=1, verbose=False, max_iter=500) # You can set the verbose to false for less prints.

trained_NN, train_acc, test_acc = SKL_Train(NN, X, Y)













Accuracy on Train is 91.2
Accuracy on Test set is 91.33333333333333
Trained in  6.1915647983551025 seconds






If you used the default options from this notebook, you should have gotten around 96% accuracy on training and 95% on test without breaking a sweat.

In case you have doubts about the accuracy, we can do a simple validation test generating new data from scratch.


[28]:





""" Time for Validation with new simulations """

#Generate 25 additional simulations data
data_val, ans_val = oneD_dataset.generate_linear(25, 500)

#Prepare for trial
X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")

#Predict the new simulations on the already trained NN
Y_pred = trained_NN.predict(X_val)
val_acc = Y_val == Y_pred
val_acc = np.mean(val_acc)

print("Validation Accuracy is", val_acc*100)













Generating dataset












Running Simulations: 100%|#############################################################| 25/25 [00:06<00:00,  3.88it/s]












Getting simulation labels for the generated data












Classifying Simulation Outcomes: 100%|#########################################################| 25/25 [00:00<?, ?it/s]












Validation Accuracy is 89.06666666666668



















Once we are happy about the training on our ML model we can move onto trying to detect those correlated features.

For this we simply call the MLTSA() function on the data and the trained model.


[29]:





from MLTSA_sklearn.MLTSA_sk import MLTSA

#We Call the method on the data, labels and trained NN.
ADrop_train_avg = MLTSA(data[:,:,time_frame[0]:time_frame[1]], ans, trained_NN, drop_mode="Average")














100it [00:07, 13.90it/s]






ADrop means accuracy drop which is what we usually look for when trying to find important distances.

The easiest way to detect those is plotting the values obtained.


[30]:





plt.figure(figsize=(10,4))
plt.plot(ADrop_train_avg*100, label="Training Accuracy Drop", color="C0")
plt.legend()
plt.xlabel("# Feature")
plt.ylabel("Accuracy (%)")
plt.ylim()








[30]:







(90.62833333333333, 91.47166666666669)











[image: ../_images/demos_OneD_MLTSA_sklearn_26_1.png]




Now for easier visualization, we included code to plot this to look like the original paper.

This function will plot the MLTSA results in a manner which is easier to interpret and highlight the known to be correlated values to confirm the ML has detected them.


[31]:





from MLTSA_sklearn.MLTSA_sk import MLTSA_Plot

#We simply get the plot with this
MLTSA_Plot([ADrop_train_avg], oneD_dataset, pots, errorbar=False)













C:\Users\k1802891\Anaconda3\lib\site-packages\numpy\core\_methods.py:263: RuntimeWarning: Degrees of freedom <= 0 for slice
  keepdims=keepdims, where=where)
C:\Users\k1802891\Anaconda3\lib\site-packages\numpy\core\_methods.py:252: RuntimeWarning: invalid value encountered in true_divide
  ret, rcount, out=ret, casting='unsafe', subok=False)
C:\Users\k1802891\Anaconda3\lib\site-packages\MLTSA_sklearn\MLTSA_sk.py:100: UserWarning: marker is redundantly defined by the 'marker' keyword argument and the fmt string "-o" (-> marker='o'). The keyword argument will take precedence.
  plt.plot(dat, "-o", color="black", marker="s")











[image: ../_images/demos_OneD_MLTSA_sklearn_28_1.png]









[image: ../_images/demos_OneD_MLTSA_sklearn_28_2.png]




This plots shows the accuracy drop for every single feature after swapping them with their global mean accross simulations. The features highlighted with a coloured cross are correlated features having red as the most correlated (100%) and blue as the least (0%).




            

          

      

      

    

  

    
      
          
            
  


Testing ML architectures implemented on the MLTSA package

In this packaged there are multiple architectures built in for testing on the different data available


[1]:





"""First we import our dataset examples, and as usual generate data to work with"""
from OneD_pot_data import potentials
from OneD_pot_data import dataset

#This sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
# It creates the mixing coefficients don't re-run
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)













Defining Potentials: 100%|##########| 25/25 [00:00<00:00, 217.97it/s]







[2]:





"""Now we generate the trajectories we will use for the whole experiment"""
#Generate the trajectories
n_simulations = 100
n_steps = 250
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)
data_val, ans_val = oneD_dataset.generate_linear(int(n_simulations/2), n_steps)

#Prepare it for training
from sklearn.preprocessing import OneHotEncoder
time_frame = [30, 60] #Same time frame as the sklearn one
X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")















Running Simulations: 100%|##########| 100/100 [00:18<00:00,  5.34it/s]
Classifying Simulation Outcomes: 100%|##########| 100/100 [00:00<?, ?it/s]
Running Simulations: 100%|##########| 50/50 [00:09<00:00,  5.41it/s]
Classifying Simulation Outcomes: 100%|##########| 50/50 [00:00<?, ?it/s]












Generating dataset
Getting simulation labels for the generated data
Generating dataset
Getting simulation labels for the generated data
[[0. 1.]
 [0. 1.]
 [0. 1.]
 ...
 [0. 1.]
 [0. 1.]
 [0. 1.]]
[[1. 0.]
 [1. 0.]
 [1. 0.]
 ...
 [0. 1.]
 [0. 1.]
 [0. 1.]]






Note that we will start by using the simple MLP, and we will move on to more advanced models.

First we will import the model builder, and we will try both the simple MLP and the more “deep” version with 5 layers.


[3]:





#We will start with the basic Multi-Layer Perceptron
from MLTSA_tensorflow import TF_2_MLP

MLP = TF_2_MLP.build_MLP(n_steps, n_features, n_labels=2).model
MLP_deep = TF_2_MLP.build_MLP(n_steps, n_features, n_labels=2, type="deep").model













C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:516: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint8 = np.dtype([("qint8", np.int8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:517: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint8 = np.dtype([("quint8", np.uint8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:518: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint16 = np.dtype([("qint16", np.int16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:519: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint16 = np.dtype([("quint16", np.uint16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:520: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint32 = np.dtype([("qint32", np.int32, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:525: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  np_resource = np.dtype([("resource", np.ubyte, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:541: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint8 = np.dtype([("qint8", np.int8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:542: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint8 = np.dtype([("quint8", np.uint8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:543: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint16 = np.dtype([("qint16", np.int16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:544: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint16 = np.dtype([("quint16", np.uint16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:545: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint32 = np.dtype([("qint32", np.int32, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:550: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  np_resource = np.dtype([("resource", np.ubyte, 1)])












Building Simple MLP
WARNING:tensorflow:From C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\ops\init_ops.py:1251: calling VarianceScaling.__init__ (from tensorflow.python.ops.init_ops) with dtype is deprecated and will be removed in a future version.
Instructions for updating:
Call initializer instance with the dtype argument instead of passing it to the constructor
Model: "sequential"
_________________________________________________________________
Layer (type)                 Output Shape              Param #
=================================================================
dense (Dense)                (None, 100)               18100
_________________________________________________________________
dropout (Dropout)            (None, 100)               0
_________________________________________________________________
dense_1 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_1 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_2 (Dense)              (None, 2)                 202
=================================================================
Total params: 28,402
Trainable params: 28,402
Non-trainable params: 0
_________________________________________________________________
None
Building Stacked MLP
Model: "sequential_1"
_________________________________________________________________
Layer (type)                 Output Shape              Param #
=================================================================
dense_3 (Dense)              (None, 100)               18100
_________________________________________________________________
dropout_2 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_4 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_3 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_5 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_4 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_6 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_5 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_7 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_6 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_8 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_7 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_9 (Dense)              (None, 2)                 202
=================================================================
Total params: 68,802
Trainable params: 68,802
Non-trainable params: 0
_________________________________________________________________
None
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from tensorflow.keras.callbacks import EarlyStopping

MLP.fit(X, Y, epochs=500, batch_size=n_steps, verbose=1, validation_split=0.2,
        callbacks=[EarlyStopping(monitor='loss', min_delta=1e-8, restore_best_weights=True, patience=50)])
val_acc = MLP.evaluate(X_val, Y_val, verbose=1)
print("We achieved", val_acc[1]*100, "% accuracy on Validation")













Train on 2400 samples, validate on 600 samples
Epoch 1/500
2400/2400 [==============================] - 0s 91us/sample - loss: 0.6989 - acc: 0.5117 - val_loss: 0.6980 - val_acc: 0.5000
  
    
    

    MLTSA vs Feature Permutations
    

    
 
  

    
      
          
            
  


MLTSA vs Feature Permutations

*Note that this Jupyter Notebook requires you to have the MLTSA package installed.

As usual with MLTSA experiments we first create the 1D analytical model dataset.
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"""First we import our dataset examples"""
from MLTSA_datasets.OneD_pot.OneD_pot_data import potentials #We import the potentials class which will define them.
from MLTSA_datasets.OneD_pot.OneD_pot_data import dataset #We import the dataset class which will hold our potentials.
import matplotlib.pyplot as plt
import numpy as np

#This cell sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)













Defining Potentials: 100%|############################################################| 25/25 [00:00<00:00, 174.19it/s]






Once the dataset has been created we generate the data we will use over the comparison
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"""Now we generate the trajectories we will use for the whole experiment"""
#Generate the trajectories
n_simulations = 100
n_steps = 250
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)
data_val, ans_val = oneD_dataset.generate_linear(int(n_simulations/2), n_steps)













Running Simulations: 100%|###########################################################| 100/100 [00:25<00:00,  3.86it/s]
Classifying Simulation Outcomes: 100%|###########################################| 100/100 [00:00<00:00, 100054.96it/s]
Running Simulations: 100%|#############################################################| 50/50 [00:13<00:00,  3.83it/s]
Classifying Simulation Outcomes: 100%|#########################################################| 50/50 [00:00<?, ?it/s]












Generating dataset
Getting simulation labels for the generated data
Generating dataset
Getting simulation labels for the generated data
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from MLTSA_sklearn.models import SKL_Train
from sklearn.neural_network import MLPClassifier
from MLTSA_sklearn.MLTSA_sk import MLTSA

#For loop for MLTSA and Permutation on MLP

time_bins = 50
time_range = np.linspace(0, n_steps, time_bins)

results = {}
results["MLTSA"] = []
results["NN"] = []
results["acc"] = []


for t in range(time_bins-1):

    time_frame = [int(time_range[t]), int(time_range[t+1])]
    X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
    X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")

    NN = MLPClassifier(random_state=0, verbose=False, max_iter=500)
    trained_NN, train_acc, test_acc = SKL_Train(NN, X, Y)

    Y_pred = trained_NN.predict(X_val)
    val_acc = Y_val == Y_pred
    val_acc = np.mean(val_acc)

    ADrop_train_avg = MLTSA(data[:,:,int(time_frame[0]):int(time_frame[1])], ans, trained_NN, drop_mode="Average")

    results["MLTSA"].append(ADrop_train_avg)
    results["NN"].append(trained_NN)
    results["acc"].append([train_acc, test_acc, val_acc])













100it [00:08, 11.39it/s]
100it [00:11,  8.49it/s]
100it [00:11,  8.51it/s]
100it [00:08, 11.90it/s]
100it [00:08, 11.94it/s]
100it [00:08, 11.91it/s]
100it [00:08, 11.85it/s]
100it [00:08, 11.84it/s]
100it [00:08, 12.01it/s]
100it [00:08, 11.86it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 12.01it/s]
100it [00:08, 12.06it/s]
100it [00:08, 11.98it/s]
100it [00:08, 12.22it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 11.98it/s]
100it [00:08, 12.04it/s]
100it [00:08, 12.27it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 11.80it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 12.08it/s]
100it [00:08, 11.97it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 11.89it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 12.16it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 12.31it/s]
100it [00:08, 11.88it/s]
C:\ProgramData\Anaconda3\lib\site-packages\sklearn\neural_network\_multilayer_perceptron.py:585: ConvergenceWarning: Stochastic Optimizer: Maximum iterations (500) reached and the optimization hasn't converged yet.
  % self.max_iter, ConvergenceWarning)
100it [00:08, 11.89it/s]
100it [00:08, 11.92it/s]
100it [00:08, 11.23it/s]
100it [00:08, 12.18it/s]
100it [00:08, 12.13it/s]
100it [00:08, 11.77it/s]
100it [00:08, 11.65it/s]
100it [00:08, 12.05it/s]
100it [00:08, 11.94it/s]
100it [00:08, 12.13it/s]
100it [00:08, 12.23it/s]
100it [00:08, 11.68it/s]
100it [00:08, 11.88it/s]
100it [00:08, 11.68it/s]
100it [00:08, 12.20it/s]
100it [00:08, 11.75it/s]
100it [00:08, 12.13it/s]
100it [00:08, 12.19it/s]
100it [00:08, 11.89it/s]
100it [00:08, 11.84it/s]
100it [00:08, 11.99it/s]
100it [00:08, 11.93it/s]
100it [00:08, 12.15it/s]
100it [00:08, 12.18it/s]
100it [00:08, 11.92it/s]












Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.15490436553955078 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.14990687370300293 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.15690398216247559 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.1309192180633545 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.1349177360534668 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.12192440032958984 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.30181360244750977 seconds
Accuracy on Train is 62.4
Accuracy on Test set is 61.6
Trained in  2.7562992572784424 seconds
Accuracy on Train is 80.0
Accuracy on Test set is 78.4
Trained in  3.071105480194092 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.754533052444458 seconds
Accuracy on Train is 94.13333333333334
Accuracy on Test set is 95.19999999999999
Trained in  3.2419984340667725 seconds
Accuracy on Train is 95.73333333333333
Accuracy on Test set is 96.8
Trained in  2.9122023582458496 seconds
Accuracy on Train is 95.46666666666667
Accuracy on Test set is 92.80000000000001
Trained in  3.0950891971588135 seconds
Accuracy on Train is 96.0
Accuracy on Test set is 93.60000000000001
Trained in  3.0621094703674316 seconds
Accuracy on Train is 97.86666666666667
Accuracy on Test set is 98.4
Trained in  3.2330050468444824 seconds
Accuracy on Train is 97.86666666666667
Accuracy on Test set is 98.4
Trained in  3.2060205936431885 seconds
Accuracy on Train is 97.86666666666667
Accuracy on Test set is 98.4
Trained in  3.1880319118499756 seconds
Accuracy on Train is 98.93333333333332
Accuracy on Test set is 99.2
Trained in  3.1110799312591553 seconds
Accuracy on Train is 98.93333333333332
Accuracy on Test set is 99.2
Trained in  3.2819745540618896 seconds
Accuracy on Train is 98.22222222222223
Accuracy on Test set is 99.33333333333333
Trained in  4.2004075050354 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.206021547317505 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.242997646331787 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.119075298309326 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.795274019241333 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.2699813842773438 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.150054693222046 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.0920908451080322 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.624380588531494 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.165663480758667 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.1590499877929688 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.0877132415771484 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.0247507095336914 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.827871561050415 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.600013256072998 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.4780876636505127 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.5240600109100342 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.5180633068084717 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.441110610961914 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.466095209121704 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.5110666751861572 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.3051939010620117 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.2772114276885986 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.3721530437469482 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.3941395282745361 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.2722148895263672 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.2942018508911133 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.3651583194732666 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.2822082042694092 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.3211841583251953 seconds







[36]:





acc = np.array(results["acc"])
adrop = np.array(results["MLTSA"])

plt.figure()
plt.title("Accuracy through replicas (MLP)")
plt.plot(acc.T[0]*100,"-o",  label="Training",)
plt.plot(acc.T[1]*100,"-o", label="Test")
plt.xlabel("Replica")
plt.ylabel("Accuracy")
plt.legend()

std = np.std(adrop, axis=0)*100
mean = np.mean(adrop, axis=0)*100
plt.figure()
plt.title("MLTSA - MLP")
plt.plot(mean)
plt.ylabel("Accuracy")
plt.xlabel("Feature (CV)")
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Text(0.5, 0, 'Feature (CV)')











[image: ../_images/demos_MLTSA_through_time_7_1.png]
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import seaborn as sns
#plt.figure(figsize=(50,5))
#plt.matshow(adrop.T)
sns.heatmap(adrop.T)
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<AxesSubplot:>











[image: ../_images/demos_MLTSA_through_time_8_1.png]
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from MLTSA_sklearn.MLTSA_sk import MLTSA_Plot

#We simply get the plot with this
MLTSA_Plot(adrop, oneD_dataset, pots, errorbar=False)












[image: ../_images/demos_MLTSA_through_time_9_0.png]
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from MLTSA_sklearn.models import SKL_Train
from sklearn.neural_network import MLPClassifier
from MLTSA_sklearn.MLTSA_sk import MLTSA

#For loop for MLTSA and Permutation on MLP

time_bins = 50
time_range = np.linspace(0, n_steps, time_bins)
region = 25

results_d = {}
results_d["MLTSA"] = []
results_d["NN"] = []
results_d["acc"] = []


for t in range(time_bins-1):

    time_frame = [int(time_range[t]), int(time_range[t]+25)]
    X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
    X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")

    NN = MLPClassifier(random_state=0, verbose=False, max_iter=500)
    trained_NN, train_acc, test_acc = SKL_Train(NN, X, Y)

    Y_pred = trained_NN.predict(X_val)
    val_acc = Y_val == Y_pred
    val_acc = np.mean(val_acc)

    ADrop_train_avg = MLTSA(data[:,:,int(time_frame[0]):int(time_frame[1])], ans, trained_NN, drop_mode="Average")

    results_d["MLTSA"].append(ADrop_train_avg)
    results_d["NN"].append(trained_NN)
    results_d["acc"].append([train_acc, test_acc, val_acc])
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100it [00:07, 12.60it/s]
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Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  1.1372909545898438 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.5872805118560791 seconds
Accuracy on Train is 56.00000000000001
Accuracy on Test set is 56.00000000000001
Trained in  0.5698509216308594 seconds
Accuracy on Train is 79.78666666666666
Accuracy on Test set is 81.76
Trained in  8.828275442123413 seconds
Accuracy on Train is 77.81333333333333
Accuracy on Test set is 79.2
Trained in  7.4992356300354 seconds
Accuracy on Train is 84.10666666666667
Accuracy on Test set is 87.68
Trained in  10.61309266090393 seconds
Accuracy on Train is 93.60000000000001
Accuracy on Test set is 92.96
Trained in  9.258954763412476 seconds
Accuracy on Train is 92.58666666666666
Accuracy on Test set is 93.12
Trained in  9.15191102027893 seconds
Accuracy on Train is 95.73333333333333
Accuracy on Test set is 96.16
Trained in  5.80917763710022 seconds
Accuracy on Train is 96.48
Accuracy on Test set is 96.96000000000001
Trained in  9.174904584884644 seconds
Accuracy on Train is 98.24000000000001
Accuracy on Test set is 98.08
Trained in  10.829709768295288 seconds
Accuracy on Train is 98.50666666666666
Accuracy on Test set is 98.08
Trained in  7.333570718765259 seconds
Accuracy on Train is 98.77333333333334
Accuracy on Test set is 98.72
Trained in  7.43533730506897 seconds
Accuracy on Train is 98.50666666666666
Accuracy on Test set is 98.4
Trained in  5.831778049468994 seconds
Accuracy on Train is 99.25333333333334
Accuracy on Test set is 99.52
Trained in  7.300745725631714 seconds
Accuracy on Train is 98.72
Accuracy on Test set is 99.03999999999999
Trained in  8.015553951263428 seconds
Accuracy on Train is 98.88
Accuracy on Test set is 98.88
Trained in  4.398705005645752 seconds
Accuracy on Train is 99.09333333333333
Accuracy on Test set is 99.2
Trained in  5.756395578384399 seconds
Accuracy on Train is 99.89333333333333
Accuracy on Test set is 99.52
Trained in  5.861493349075317 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.3582611083984375 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  5.875174283981323 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  5.909945011138916 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.073016166687012 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.113012075424194 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.065569877624512 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.041047811508179 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  5.437095403671265 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  4.556205749511719 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  3.214060068130493 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.7505147457122803 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.745152473449707 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.4759039878845215 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  2.122352361679077 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.8561792373657227 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.9101247787475586 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.7247979640960693 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.768071174621582 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.783599853515625 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.6847476959228516 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.6654090881347656 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.6211762428283691 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.5831732749938965 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.73374342918396 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.6311497688293457 seconds
Accuracy on Train is 100.0
Accuracy on Test set is 100.0
Trained in  1.5430917739868164 seconds












---------------------------------------------------------------------------
ValueError                                Traceback (most recent call last)
~\AppData\Local\Temp/ipykernel_36412/2891672884.py in <module>
     18
     19     time_frame = [int(time_range[t]), int(time_range[t]+25)]
---> 20     X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
     21     X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")
     22

C:\ProgramData\Anaconda3\lib\site-packages\MLTSA_datasets\OneD_pot\OneD_pot_data.py in PrepareData(self, data, ans, time_frame, mode)
    291             tmp_ans = np.ones(frames).astype(str)
    292             tmp_ans[:] = answer
--> 293             Y[n * frames:n * frames + frames] = tmp_ans
    294
    295         if mode == "Normal":

ValueError: could not broadcast input array from shape (25) into shape (0)







[40]:





acc = np.array(results_d["acc"])
adrop = np.array(results_d["MLTSA"])

plt.figure()
plt.title("Accuracy through replicas (MLP)")
plt.plot(acc.T[0]*100,"-o",  label="Training",)
plt.plot(acc.T[1]*100,"-o", label="Test")
plt.xlabel("Replica")
plt.ylabel("Accuracy")
plt.legend()

std = np.std(adrop, axis=0)*100
mean = np.mean(adrop, axis=0)*100
plt.figure()
plt.title("MLTSA - MLP")
plt.plot(mean)
plt.ylabel("Accuracy")
plt.xlabel("Feature (CV)")









[40]:







Text(0.5, 0, 'Feature (CV)')
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[58]:





import seaborn as sns
#plt.figure(figsize=(50,5))
#plt.matshow(adrop.T)
sns.heatmap(adrop.T)









[58]:







<AxesSubplot:>
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for n,feat in enumerate(adrop):
    print(np.argmin(feat), feat[np.argmin(feat)])
    plt.scatter(n,np.argmin(feat), color="r" )
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plt.figure()
plt.title("MLTSA - MLP")
plt.plot(adrop[0])
plt.ylabel("Accuracy")
plt.xlabel("Feature (CV)")
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obj = CVclass(n_features)
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Analytical One-Dimensional model module

These are the functions that the analytical model provides


	
class OneD_pot_data.dataset(potentials, n_feats, degree_of_mixing)

	Class for the generation of datasets from a given set of potentials


	
PrepareData(data, ans, time_frame, mode='Normal')

	Small wrapper that prepares the data inputted from the dataset object as the correct format to use on the ML
approach.


	Parameters

	
	data – (list) Data simulation generated from the dataset.


	ans – (list) Labels of the outcome from the simulations


	time_frame – (list) [start_frame_range, end_frame_range] Values for the range of frames/steps to keep for
the final data, this allows to select a particular amount from the trajectories.


	mode – (str) Wether to use the real value of the relevant potential as a last feature or not. “Normal”
means using it.






	Returns

	(list) List containing the data as (X, Y) being X the simulation data as the mixed trajectories and
Y as the labelled outcomes for each frame.










	
generate_linear(n_samples, time, mode='Normal')

	Wrapper to generate data on demand, for the desired number of samples and time.


	Parameters

	
	n_samples – (int) Number of simulations/samples to generate.


	time – (int) Amount of steps/time to run the simulations for.


	mode – (str) Mode on how to generate the last potential. Look at the code for more info.






	Returns

	(list) List containing the data (X/sim_data) and the labels (Y/answers)














	
class OneD_pot_data.potentials(n_pots, n_dw, relevant_feat)

	Class for potentials generation


	
DataGeneration(n_samples, potentials, sim_time)

	Function to generate trajectories on the given potentials for the number of samples/simulations and time/steps
requested.


	Parameters

	
	n_samples – (int) Number of simulations to run for.


	potentials – (list) Derivative coefficients for each of the potentials to run for.


	sim_time – (int) Number of steps/time to run the simulations for.






	Returns

	(list) List containing the data generated for every potential with the shape
of (n_simulations/n_samples, n_frames/sim_time, n_potentials).










	
DefinePotentials(n_features, double_well_potentials, plot=False)

	This function generates all X and Y values for the number of potentials requested


	Parameters

	
	n_features – (int) Total Number of potentials to define.


	double_well_potentials – (int) Number of Double Well (DW) potentials to include in the total n_features.


	plot – (bool) Wether to plot (True) or not (False) the shape of the potentials.






	Returns

	(list) [potentials, shape] Potentials is a list of the values of the coefficients for each potential 
and Shape is the X/Y shape of the potentials.










	
GetAnswers(data, relevant_feat)

	Small function made to label the outcome of the given simulations from a list containing them. Note that the
values for classifying are defaulted to above or below 0.5. Change them manually if needed.


	Parameters

	
	data – (list) List of simulations it has to have the shape (n_sims, n_frames, n_potentials).


	relevant_feat – (int) Index of the potential that will be used for labelling the simulation.






	Returns

	










	
gen_potential(name='double_well', n_bins=100, RC_range=[0, 1])

	This function generates the potential requested. Depending on the type and the number of bins as well as the
range of values that can be used.


	Parameters

	
	name – (str) Type of potential to use “double_well” for SW and “single_well” for SW.


	n_bins – (int) Number of bins to define the potential with.


	RC_range – (list) Range of values ([first, last]) to work with.






	Returns

	(tuple) (X, Y) it returns the different bins the potential has been defined with (X) and
the values over Y of the potentials.










	
gen_traj_langevin(coeffs_derivative, start_pos=0.5, n_steps=1000, diffusion=0.01, simul_lagtime=0.0001)

	Function that generates trajectories on a given set of derivative coefficients with different parameters to 
control the behaviour of the simulation. Crucial to generate data on the 1D potential.


	Parameters

	
	coeffs_derivative – (list) List of coefficients to generate trajectories on. 1


	start_pos – (float) starting position for each simulation. We keep this at 0.5 as the transition state.


	n_steps – (int) Number of steps to run the simulation for. Note that increasing this will make longer 
trajectories, but changing n_steps and simul_lagtime at the same time is not recommended. Bigger n_steps will
yield longer (time wise) trajectories.


	diffusion – (float) Diffusion coefficient for the langevin dynamics equation, it translates on the speed 
of the transitions across the free energy landscape.


	simul_lagtime – (float) Size of the steps recorded on the simulation, the bigger the less resolution the
coordinates will have.






	Returns

	(list) A list containing the coordinates of the potential for the desired number of steps.










	
generate_data(n_samples, time)

	Function to wrap generating data and labelling it.


	Parameters

	
	n_samples – (int) Number of simulations/samples of the potentials to run for.


	time – (int) number of steps/time to run for.






	Returns

	(list) List containing (data, answers) the first one is the simulation data for each trajectory
and the second one the corresponding labels for the isimulations.
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Molecular Dynamics Analysis tool for MLTSA

This package called “MD_DATA” has all functions related with the analysis of Molecular Dynamics trajectories prior to
applying MLTSA on MD data. It includes CV selection, CV calculation for dataset generation and binary label
classification similar to IN/OUT in ligand unbinding by manually defining the relevant distances for labeling.
Everything is implemented using the mdtraj package, it can read the same topology files and trajectory files as mdtraj.

This module will encompass the code for analyzing the molecular dynamics generated on the simulations as dcd files.
It also takes care of the CV generation for further feeding into the MLTSA pipeline.


	
class CV_from_MD.CVs(top)

	This class is a container of the Collective Variables defined to calculate on mdtraj later.
It contains different methods for CV definition to later on calculate for the MLTSA.


	
define_variables(CV_type, custom_selection_string=None, CV_indices=None)

	This method defines the variables depending on the type of CV passed, labels such as ‘all’ for example, will
calculate every interatomic distance between all atoms. Custom CVs can be passed in with CV_indices=list
and CV_type = “custom_CVs” as pairs of atom indices to calculate distances on. A custom_selection_string
atom selection using mdtraj’s syntax can be passed with custom_selection_string= to select atoms to
calculate all distances from by using CV_type=”custom_selection” .


	Parameters

	
	CV_type – str Label to specify the CV definition, it can be “all” for all atoms, “Calpha_water” for ligand
+water+Calpha atoms, “Calpha” for ligand+Calpha atoms, “all_closest_atoms” for all close atoms between
residues, “all_closest_heavy_atoms” for all closest heavy inter-residue atoms, “bubble_ligand” for all
distances between ligand and protein for a 6 Angstroms bubble around the ligand. “custom_CVs” for a
selected set of CV_indices to be passed, and “custom_selection” to pass a custom_selection_string to use on mdtraj
as an atom selection sytnax.


	custom_selection_string – str Atom selection from mdtraj’s atom selection reference syntax which will
select the atom indices and use them for CV definition.


	CV_indices – list, array CVs can be defined outside of this class and passed here as atom indices.






	Returns

	














	
class CV_from_MD.MDs

	Analyzer wrapper based on mdtraj, that can generate distances out of a previously defined CVs object with
calculate_CVs(). It can also make use of a list of dcd files and topology along with a set of selection strings
and upper/lower values to check for an automatic labeling of simulations with label_simulations().


	
calculate_CVs(CVs, dcd_paths, loading='normal', iter_chunk=None)

	Method for calculating the Collective Variables previously defined by passing on a CVs object along the
list of trajectories to use and calculate the data. It has different methods for loading depending on the
complexity of the dataset to analyze.


	Parameters

	
	CVs – class CVs object class previously defined with a set of CVs already defined. It will be used to
calculate the distances.


	dcd_paths – list List of strings containing the paths to the different .dcd/trajectory files.


	loading – str Label for the type of trajectory loading to use, it can affect the performance.






	Returns

	










	
label_simulations(top, dcd_paths, selection_strings_to_label, upper_lim, lower_lim, loading='normal', end_perc=0.25, get_sum=True, plotting_sum=False, plotting_all=False, show_plots=False, save_labels=False, save_plots=False, save_path='')

	Method for the labeling of a given set of trajectory files on the desired string selections to check and the
upper/lower limit to classify. It can also plot figures with the values for each of the distances throughout
the trajectories and save them in the specified path.


	Parameters

	
	top – str Path to the topology file to use (.pdb/.psf) or any mdtraj compatible topology file.


	dcd_paths – list List containing the paths to the trajectory files (.dcd/other)


	selection_strings_to_label – str String selection using mdtraj’s atom selection reference syntax.


	upper_lim – float Upper limit which sets the OUT label for the trajectories when labeled. Anything bigger
than this will be considered as OUT. Anything smaller than this and bigger than lower_lim will be labeled as
UCL.


	lower_lim – float Lower limit which sets the IN label for the trajectories when labeled. Anything smaller
than this will be considered as IN. Anything biggerr than this and smaller than upper_lim will be labeled as
UCL.


	loading – str Label to specify the loading procedure, affects performance.


	plotting – boolean Determines whether to plot in matplotlib the evolution of the labeling distances
throughout the trajectories. Figures will be saved in the given save_path, one per simulation.


	show_plots – boolean Whether to show the plots in the current session or not. If this is False and
plotting=True and save_plots=True it will still save them without showing them.


	save_labels – boolean Determines if the labels should be saved in a file on the desired destination with
save_path.


	save_plots – boolean Determines whether to save the plots or not.Figures will be saved in the given
save_path, one per simulation.


	save_path – str Path to save the figures generated by the labelling if plotting=True. If not specified it
saves in the working directory.






	Returns

	list Returns the list of labelled simulations as [“IN”, “OUT”, etc.] for each trajectory passed in the
dcd_paths list.
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Scikit-Learn Integrated MLTSA module

These are the functions that are integrated with sklearn for MLTSA and training of ML models.


	
models.SKL_Train(clf, X, Y)

	Wrapper to train any machine learning model/classifier from the Scikit-Learn suite which uses fit() to train and
predict() to predict the outcome values.


	Parameters

	
	clf – 


	X – 


	Y – 






	Returns

	










	
MLTSA_sk.MLTSA(data, ans, model, drop_mode='Average', data_mode='Normal')

	Function to apply the Machine Learning Transition State Analysis to a given training dataset/answers and trained
model. It calculates the Gloabl Means and re-calculates accuracy for predicting each outcome.


	Parameters

	
	data (list) – Training data used for training the ML model. Must have shape (samples, features)


	ans (list) – Outcomes for each sample on “data”. Shape must be (samples)


	model – 


	drop_mode – 


	data_mode – 






	Returns

	










	
MLTSA_sk.MLTSA_Plot(FR, dataset_og, pots, errorbar=True)

	Wrapper for plotting the results from the Accuracy Drop procedure


	Parameters

	
	FR – Values from the feature reduction


	dataset_og – Original dataset object class used for generating the data


	pots – Original potentials object class used for generating the data


	errorbar – Flag for including or not including the errobars in case of using replicas.






	Returns
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TensorFlow Integrated MLTSA module

These are the functions that are integrated with tensorflow for MLTSA and training of ML models and the models creation
and integration onto the code.


	
MLTSA_tf.MLTSA(data, ans, model, encoder, drop_mode='Average', data_mode='Normal')

	Function to apply the Machine Learning Transition State Analysis to a given training dataset/answers and trained
model. It calculates the Gloabl Means and re-calculates accuracy for predicting each outcome.


	Parameters

	
	data (list) – Training data used for training the ML model. Must have shape (samples, features)


	ans (list) – Outcomes for each sample on “data”. Shape must be (samples)


	model – 


	drop_mode – 


	data_mode – 






	Returns

	










	
MLTSA_tf.MLTSA_Plot(FR, dataset_og, pots, errorbar=True)

	Wrapper for plotting the results from the Accuracy Drop procedure


	Parameters

	
	FR – Values from the feature reduction


	dataset_og – Original dataset object class used for generating the data


	pots – Original potentials object class used for generating the data


	errorbar – Flag for including or not including the errobars in case of using replicas.






	Returns

	









This snippet of code is for the set of functions we will use for the basic Multi-Layer Perceptron architecture to try
on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.

This snippet of code is for the set of functions we will use for the LSTM architecture to try on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.

This snippet of code is for the set of functions we will use for the different Recurrent Neural Networks architectures
to try on the different data.

Note this is built on TensorFlow 2 code and may not work on earlier versions.

In this snippet the architecture is built on the sequential “build” of TF.
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TwoD: application programming interface (API)

This module includes the programming interface to ease the use of the 2D potential generator, it is not the source code.


	
TwoD_pot_data.data_process_full(obj, raw_data, fsize, visual=False)

	data_process_full Process the generated raw traj data until balanced level


	Parameters

	
	obj (DataProcess object) – DataProcess obeject generated by data_processor function


	raw_data (numpy array) – unprocessed traj data,  in shape of (n_traj, n_dim, n_step)


	fsize (int) – number of trajs in each class final produced, should be changed wrt raw_data length






	Returns

	balance_data, balance_labels, processed data and corresponding labels



	Return type

	numpy array, numpy array










	
TwoD_pot_data.data_processor(type)

	data_processor A function generate object of DataProcess class with respect to preset types


	Parameters

	type (str) – type of raw trajectory data input, choose from ‘s2’, ‘s3’, ‘z’



	Returns

	DataProcess object with modified params



	Return type

	DataProcess object










	
TwoD_pot_data.data_projection(obj, data)

	data_projection a function produce projected data


	Parameters

	
	obj (Class Projector) – projector generated from Projector class by function data_projector


	data (numpy array) – trajectory data, expected the balanced data from data_proecess






	Returns

	projs array, in shape as (n_trajs, n_features)



	Return type

	numpy array










	
TwoD_pot_data.data_projector(type, n_features=100)

	
	data_projector A function to generate the projector object with respect to different sampling method
	Including the following sample method: ‘rand’ and ‘grid’
‘rand’: do the sampling randomly, which provide random coeffs for projector
‘grid’: do the sampling in grid wise, which would yield same difference between coeffs






	Parameters

	
	type (str) – type of potential that the data generates from, indicating how to tone the projector’s param automatically


	n_features (int, optional) – number of features to be generated, defaults to 100






	Returns

	object of Projector Class



	Return type

	Class Projector










	
TwoD_pot_data.generate_traj(type, number=100, visual=False, help=False)

	generate_traj A meta function that use for generating traj data, simply wrapped I/O of gemerateTraj class


	Parameters

	
	type (str) – pattern code of potential, indicating type of potential to generate traj on, including s2, s3 and z


	number (int, optional) – number of trajs to be generated at once, defaults to 100


	visual (bool, optional) – boolean value indicating plot the result of generated trajs or not, defaults to False


	help (bool, optional) – boolean value indicating show the help information from generateTraj calss or not, defaults to False






	Raises

	ValueError – indicating the user input not match pre-set potential parrtern code, should be z, s2 or s3



	Returns

	An array containing all the traj data in shape of (traj_index, dim_index(x or y), step_index)



	Return type

	numpy.array










	
TwoD_pot_data.get_pot_func(obj, return_flag=False)

	get_pot_func a function to print the generated expressions for defining potential and derivatives


	Parameters

	
	obj (object) – obeject of potential class, yield by generate_potential_func above, modified by user if they want


	return_flag (bool, optional) – A boolean value indicating to save the expressions or not, defaults to False













	
TwoD_pot_data.pot_generator(name)

	pot_generator A getter function to get the object from potential generation class


	Parameters

	name (str) – name of potential, spiral or zshape



	Returns

	an object that contains metadata for generating potential expressions



	Return type

	self defined object










	
TwoD_pot_data.show_pot_attributes(obj)

	show_pot_attributes show the attributes of generated object, user could change those attributes before generation


	Parameters

	obj (object) – obeject of potential class, yield by generate_potential_func above



	Returns

	attributes dictionary of self defined potential class, user could use attributes to assign value, however 
this is not protected by type checking, so user should change the attributes very carefully and, only when they 
are sure that the new input should work for potential generation.



	Return type

	dict
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Source code functions for the TwoD generation

This module includes the programming interface to ease the use of the 2D potential generator, it is not the source code.

Functions for generation:


	
class dataprocess.DataProcess(debug=False)

	The data process class


	
filter(data, labels, fsize=10, visual=False)

	filter A function to provide balanced data with each class in fsize number


	Parameters

	
	data (numpy array) – the trajectory data


	labels (numpy array) – the label corresponding to trajectory data


	fsize (int, optional) – number of trajectories for each class in final result, defaults to 10






	Returns

	balanced data and balanced labels corresponding to the data



	Return type

	numpy.array numpy.array














	
dataprocess.classifier(data, head_size=0, tail_size=10000, eps=0.5, visual_flag=False, debug=False)

	classifier A classifier depend on DBSCAN to label different traj with labels wrt their position



	param data

	traj data to be labelled, shape as (n_traj, n_dim, n_step)



	type data

	numpy array



	param head_size

	head index of the data used for clustering, defaults to 0



	type head_size

	int, optional



	param tail_size

	end index of the data used for clustering, defaults to 10000



	type tail_size

	int, optional



	param eps

	parameter epsilon of DBSCAN, larger means the DBSCAN would consider a larger search for one class,









	defaults to 0.5
	
	type eps

	float, optional



	param visual_flag

	boolean value to indicate plot the labelling result or not, defaults to False



	type visual_flag

	bool, optional



	return

	corresponding labels of input trajectory data, shape as (n_traj,)



	rtype

	list














	
dataprocess.concatenate(data)

	concatenate A function concatenate the trajectory data


	Parameters

	data (numpy array) – traj data that to be concatenated



	Returns

	concatenated data with shape (dim, n_traj * n_step)



	Return type

	numpy array










	
dataprocess.pickOut(data, labels, cnum=2, debug=False)

	pickOut A atomic function for cleaning the data, picking out the outliner trajs that labelled as minority



	param data

	input raw data of trajs, not cleaned, shape as (n_traj, n_dim, n_step)



	type data

	numpy array



	param labels

	label of the raw data to be cleaned, shape as (ntraj,)



	type labels

	list



	param cnum

	number of class to be saved as the final output of cleaing, the top cnum number of labels would be kept,









	defaults to 2
	
	type cnum

	int, optional



	return

	clean data, clean labels corresponding to the data



	rtype

	numpy array














	
class generateTraj.generateTraj(dx, dy, type, help=False)

	A class to define trajectory generator types, params and so on


	
batch_generator(batch_size=100, visual=False)

	batch_generator Generator function for producing batch of trajs, call the in-class generate function


	Parameters

	
	batch_size (int, optional) – number of trajectories to be generated at once, defaults to 100


	visual (bool, optional) – flag variable indicating should print the plot of trajs or not, defaults to False






	Returns

	A numpy array containing the generated traj data, shape as (batchSize, dimension, stepIndex)



	Return type

	numpy array













Functions to define the spirals:


	
class spiral.potential_spiral(branches=2)

	spiral potential generation class, including 3 example expressions of spiral potential with derivatives


	
expl_2b_dx(x, y)

	An Example of 2d, 2-branch spiral derivative(wrt x) function generated by symbolic expressions,             used for visualisation






	
expl_2b_dy(x, y)

	An Example of 2d, 2-branch spiral derivative(wrt y) function generated by symbolic expressions,             used for visualisation






	
expl_2b_potential(x, y)

	An Example of 2d, 2-branch spiral potential function generated by symbolic expressions,             used for visualisation






	
generate_function()

	Generating the expression of potential function and corresponding derivatives






	
visualize_3d(ngrid=200)

	Plotting the potential surface









And finally some of the Utils used in this module:
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Molecular Dynamics Analysis tool for MLTSA

MLTSA has a package called MD_DATA which contains different modules for Molecular Dyanmics trajectories analysis and labeling for classification of outcomes similar to the IN/OUT states of the ligand unbinding.


[ ]:





import numpy as np
import matplotlib.pyplot as plt
import MLTSA_datasets

""" Testing the labelling system """
dcd_path = ["test.dcd"] #list containing the dcd files
top_path = "string_cropped.pdb"

analyzer = cvs.MDs()
labels = analyzer.label_simulations(top_path,
                                    dcd_path,
                                    [["index 3824", "index 1"],
                                     ["index 4251", "index 6"]],
                                    10, 5, plotting=True)

print(labels)








[ ]:





CV_system = cvs.CVs(top_path)
CV_system.define_variables("bubble_ligand")

analyzer = cvs.MDs()
CVs_from_bubble = analyzer.calculate_CVs(CV_system, dcd_path)








[ ]:





traj = 0 #We only have 1 traj
CV = 1 #Select a CV to plot

dists = np.array(CVs_from_bubble[traj]).T

plt.plot(dists[CV])
plt.show()









[ ]:















[ ]:
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MLTSA vs Feature Permutations

*Note that this Jupyter Notebook requires you to have the MLTSA package installed.

As usual with MLTSA experiments we first create the 1D analytical model dataset.


[3]:





"""First we import our dataset examples"""
from MLTSA_datasets.OneD_pot.OneD_pot_data import potentials #We import the potentials class which will define them.
from MLTSA_datasets.OneD_pot.OneD_pot_data import dataset #We import the dataset class which will hold our potentials.
import matplotlib.pyplot as plt
import numpy as np

#This cell sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)













Defining Potentials: 100%|###########################################################| 25/25 [00:00<00:00, 1667.58it/s]






Once the dataset has been created we generate the data we will use over the comparison


[4]:






"""Now we generate the trajectories we will use for the whole experiment"""
#Generate the trajectories
n_simulations = 100
n_steps = 250
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)
data_val, ans_val = oneD_dataset.generate_linear(int(n_simulations/2), n_steps)

#Prepare it for training
time_frame = [30, 60] #Same time frame as the sklearn one
X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")













Running Simulations: 100%|###########################################################| 100/100 [00:19<00:00,  5.07it/s]
Classifying Simulation Outcomes: 100%|###########################################| 100/100 [00:00<00:00, 100198.38it/s]
Running Simulations: 100%|#############################################################| 50/50 [00:09<00:00,  5.28it/s]
Classifying Simulation Outcomes: 100%|#########################################################| 50/50 [00:00<?, ?it/s]












Generating dataset
Getting simulation labels for the generated data
Generating dataset
Getting simulation labels for the generated data







[58]:





from MLTSA_sklearn.models import SKL_Train
from sklearn.neural_network import MLPClassifier
from MLTSA_sklearn.MLTSA_sk import MLTSA
from sklearn.inspection import permutation_importance

#For loop for MLTSA and Permutation on MLP

replicas = 100

results = {}
results["MLTSA"] = []
results["Perm"] = []
results["NN"] = []
results["acc"] = []


for R in range(replicas):

    NN = MLPClassifier(random_state=0, verbose=False, max_iter=500)
    trained_NN, train_acc, test_acc = SKL_Train(NN, X, Y)

    feat_perm = permutation_importance(trained_NN, X, Y, n_repeats=10, random_state=0)

    ADrop_train_avg = MLTSA(data[:,:,time_frame[0]:time_frame[1]], ans, trained_NN, drop_mode="Average")

    results["MLTSA"].append(ADrop_train_avg)
    results["Perm"].append(feat_perm)
    results["NN"].append(trained_NN)
    results["acc"].append([train_acc, test_acc])
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acc = np.array(results["acc"])
adrop = np.array(results["MLTSA"])
permut = np.array(results["Perm"])
permut = [ x.importances_mean for x in permut]

plt.figure()
plt.title("Accuracy through replicas (MLP)")
plt.plot(acc.T[0]*100, label="Training")
plt.plot(acc.T[1]*100, label="Test")
plt.xlabel("Replica")
plt.ylabel("Accuracy")
plt.legend()

std = np.std(adrop, axis=0)*100
mean = np.mean(adrop, axis=0)*100
plt.figure()
plt.title("MLTSA - MLP")
plt.plot(mean)
plt.fill_between(np.arange(len(std)), y1=(mean+std), y2=(mean-std))
plt.ylabel("Accuracy")
plt.xlabel("Feature (CV)")

plt.figure()
plt.title("Feature Permutation Importances - MLP")
plt.plot(np.mean(permut, axis=0))
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[<matplotlib.lines.Line2D at 0x21b00cf23c8>]
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from MLTSA_sklearn.MLTSA_sk import MLTSA_Plot

#We simply get the plot with this
MLTSA_Plot(adrop, oneD_dataset, pots, errorbar=False)

MLTSA_Plot(np.array(permut)/100, oneD_dataset, pots, errorbar=False)
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from MLTSA_sklearn.models import SKL_Train
from sklearn.ensemble import GradientBoostingClassifier
from MLTSA_sklearn.MLTSA_sk import MLTSA
from sklearn.inspection import permutation_importance

#For loop for MLTSA and Permutation on GBDT

replicas = 100

results_GB = {}
results_GB["MLTSA"] = []
results_GB["Imp"] = []
results_GB["Perm"] = []
results_GB["NN"] = []
results_GB["acc"] = []

for R in range(replicas):

    GBDT = GradientBoostingClassifier(random_state=0, verbose=False, n_estimators=500)
    trained_GBDT, train_acc, test_acc = SKL_Train(GBDT, X, Y)

    feat_perm = permutation_importance(trained_GBDT, X, Y, n_repeats=10, random_state=0)

    ADrop_train_avg = MLTSA(data[:,:,time_frame[0]:time_frame[1]], ans, trained_GBDT, drop_mode="Average")

    results_GB["MLTSA"].append(ADrop_train_avg)
    results_GB["Perm"].append(feat_perm)
    results_GB["NN"].append(trained_GBDT)
    results_GB["Imp"].append(trained_GBDT.feature_importances_)
    results_GB["acc"].append([train_acc, test_acc])
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acc = np.array(results_GB["acc"])
adrop = np.array(results_GB["MLTSA"])
permut = np.array(results_GB["Perm"])
permut = [x.importances_mean for x in permut]
imp = np.array(results_GB["Imp"])

plt.figure()
plt.title("Accuracy through replicas (GBDT)")
plt.plot(acc.T[0]*100, label="Training")
plt.plot(acc.T[1]*100, label="Test")
plt.xlabel("Replica")
plt.ylabel("Accuracy")
plt.legend()

std = np.std(adrop, axis=0)*100
mean = np.mean(adrop, axis=0)*100
plt.figure()
plt.title("MLTSA - GBDT")
plt.plot(mean)
plt.fill_between(np.arange(len(std)), y1=(mean+std), y2=(mean-std))
plt.ylabel("Accuracy")
plt.xlabel("Feature (CV)")

plt.figure()
plt.title("Feature Permutation Importances - GBDT")
plt.plot(np.mean(permut, axis=0))
plt.ylabel("Mean Importance")
plt.xlabel("Feature (CV)")

plt.figure()
plt.title("Feature Importances - GBDT")
plt.plot(np.mean(imp, axis=0))
plt.ylabel("Gini Importance")
plt.xlabel("Feature (CV)")
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Text(0.5, 0, 'Feature (CV)')
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[63]:





MLTSA_Plot(adrop, oneD_dataset, pots, errorbar=False)

MLTSA_Plot(np.array(permut)/100, oneD_dataset, pots, errorbar=False)

MLTSA_Plot(imp/100, oneD_dataset, pots, errorbar=False)
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[44]:














[44]:







array([-3.00000000e-04, -4.66666667e-04, -5.33333333e-04,  3.66666667e-04,
       -1.66666667e-04,  0.00000000e+00, -8.66666667e-04, -2.00000000e-04,
       -7.66666667e-04, -5.33333333e-04, -3.33333333e-04, -7.33333333e-04,
       -3.33333333e-05, -5.00000000e-04,  3.33333333e-05, -2.00000000e-04,
       -8.00000000e-04, -2.00000000e-04,  0.00000000e+00, -1.26666667e-03,
        1.76666667e-03,  2.00000000e-04,  1.66666667e-04,  0.00000000e+00,
        0.00000000e+00,  2.00000000e-04, -8.66666667e-04,  1.33333333e-04,
       -6.66666667e-05, -1.03333333e-03, -7.00000000e-04,  3.33333333e-05,
       -6.33333333e-04, -4.33333333e-04,  1.33333333e-04, -3.00000000e-04,
       -3.33333333e-04, -5.00000000e-04,  7.10000000e-03, -4.66666667e-04,
        2.00000000e-04, -3.33333333e-05, -1.16666667e-03,  3.33333333e-05,
       -4.00000000e-04, -6.66666667e-04, -1.20000000e-03,  3.33333333e-05,
       -2.00000000e-04, -9.00000000e-04,  3.66666667e-04,  2.33333333e-04,
       -3.00000000e-04, -1.00000000e-04, -1.30000000e-03, -3.00000000e-04,
       -9.00000000e-04, -3.33333333e-04, -8.33333333e-04, -6.00000000e-04,
       -2.33333333e-04, -2.66666667e-04, -2.33333333e-04, -2.66666667e-04,
       -1.06666667e-03,  1.33333333e-04, -5.66666667e-04,  2.65666667e-02,
       -2.33333333e-04,  1.11022302e-17, -2.00000000e-04, -3.66666667e-04,
        2.63333333e-03, -4.66666667e-04, -1.00000000e-04, -4.00000000e-04,
        1.33333333e-04, -8.66666667e-04, -1.50000000e-03,  3.66666667e-04,
        2.59000000e-02, -1.33333333e-04, -9.33333333e-04,  5.00000000e-04,
        6.66666667e-05,  1.33333333e-04, -2.33333333e-04,  2.66666667e-04,
        0.00000000e+00, -7.00000000e-04, -3.66666667e-04, -1.66666667e-04,
        3.33333333e-05,  0.00000000e+00, -7.33333333e-04, -1.00000000e-04,
        6.66666667e-05, -3.00000000e-04, -3.66666667e-04,  8.83333333e-03,
        1.33333333e-04,  6.66666667e-05, -1.33333333e-04, -6.66666667e-04,
        3.33333333e-05, -7.33333333e-04, -5.66666667e-04, -5.33333333e-04,
       -6.33333333e-04, -6.33333333e-04, -6.33333333e-04, -1.66666667e-04,
       -1.33333333e-04, -1.43333333e-03, -5.66666667e-04, -1.33333333e-04,
       -1.00000000e-04, -6.33333333e-04, -9.00000000e-04, -2.00000000e-04,
       -4.00000000e-04, -5.66666667e-04, -3.33333333e-04, -9.00000000e-04,
        3.20000000e-03, -4.33333333e-04, -3.00000000e-04, -6.66666667e-04,
       -1.23333333e-03, -3.00000000e-04, -1.03333333e-03,  1.83333333e-03,
       -2.66666667e-04, -6.33333333e-04, -4.66666667e-04, -6.00000000e-04,
       -2.66666667e-04,  3.93333333e-03, -8.00000000e-04,  0.00000000e+00,
        5.33333333e-03, -1.66666667e-04, -8.66666667e-04,  0.00000000e+00,
       -6.66666667e-05, -2.33333333e-04, -1.66666667e-04,  1.33333333e-04,
       -8.00000000e-04, -2.00000000e-04,  2.15333333e-02, -5.66666667e-04,
       -1.03333333e-03, -1.66666667e-04,  2.33333333e-04, -2.03333333e-03,
       -1.10000000e-03, -8.00000000e-04, -3.33333333e-04,  6.66666667e-05,
       -3.33333333e-04, -1.66666667e-04, -3.33333333e-05, -3.00000000e-04,
        3.38333333e-02,  9.00000000e-04, -1.56666667e-03, -1.23333333e-03,
       -4.33333333e-04,  1.27666667e-02, -5.33333333e-04, -6.66666667e-05,
       -1.66666667e-04, -7.33333333e-04, -2.66666667e-04, -3.33333333e-04,
       -1.00000000e-04,  6.33333333e-04, -2.00000000e-04, -2.00000000e-04])







[24]:














[24]:







Text(0.5, 0, '$\\alpha y^{*} + (1-\\alpha)y$')
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[25]:



















Shape of X is: (3000, 180)
Shape of Y is: (3000,)
X and Y have the same length: True







[26]:














[27]:



















Accuracy on Train is 91.2
Accuracy on Test set is 91.33333333333333
Trained in  6.1915647983551025 seconds







[28]:



















Generating dataset












Running Simulations: 100%|#############################################################| 25/25 [00:06<00:00,  3.88it/s]












Getting simulation labels for the generated data












Classifying Simulation Outcomes: 100%|#########################################################| 25/25 [00:00<?, ?it/s]












Validation Accuracy is 89.06666666666668




















[29]:





from MLTSA_sklearn.MLTSA_sk import MLTSA

#We Call the method on the data, labels and trained NN.
ADrop_train_avg = MLTSA(data[:,:,time_frame[0]:time_frame[1]], ans, trained_NN, drop_mode="Average")














100it [00:07, 13.90it/s]







[30]:





plt.figure(figsize=(10,4))
plt.plot(ADrop_train_avg*100, label="Training Accuracy Drop", color="C0")
plt.legend()
plt.xlabel("# Feature")
plt.ylabel("Accuracy (%)")
plt.ylim()








[30]:







(90.62833333333333, 91.47166666666669)
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[31]:





from MLTSA_sklearn.MLTSA_sk import MLTSA_Plot

#We simply get the plot with this
MLTSA_Plot([ADrop_train_avg], oneD_dataset, pots, errorbar=False)













C:\Users\k1802891\Anaconda3\lib\site-packages\numpy\core\_methods.py:263: RuntimeWarning: Degrees of freedom <= 0 for slice
  keepdims=keepdims, where=where)
C:\Users\k1802891\Anaconda3\lib\site-packages\numpy\core\_methods.py:252: RuntimeWarning: invalid value encountered in true_divide
  ret, rcount, out=ret, casting='unsafe', subok=False)
C:\Users\k1802891\Anaconda3\lib\site-packages\MLTSA_sklearn\MLTSA_sk.py:100: UserWarning: marker is redundantly defined by the 'marker' keyword argument and the fmt string "-o" (-> marker='o'). The keyword argument will take precedence.
  plt.plot(dat, "-o", color="black", marker="s")
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This plots shows the accuracy drop for every single feature after swapping them with their global mean accross simulations. The features highlighted with a coloured cross are correlated features having red as the most correlated (100%) and blue as the least (0%).




            

          

      

      

    

  

  
    
    

    OpenMM MLTSA example
    

    
 
  

    
      
          
            
  


OpenMM MLTSA example


[ ]:





from openmmtools import testsystems
import numpy as np
import mdtraj as md
import matplotlib.pyplot as plt
import pandas as pd
import seaborn as sns
from simtk import openmm, unit
from simtk.openmm import app
from simtk.openmm.app import *
from simtk.openmm import *
from simtk.unit import *
from sys import stdout










[ ]:





pdb = PDBFile("topology_new.pdb")
modeller = Modeller(pdb.topology, pdb.positions)
# ... Call some modelling functions here ...
modeller.addSolvent(forcefield)
system = forcefield.createSystem(modeller.topology, nonbondedMethod=PME)
integrator = LangevinIntegrator(300*kelvin, 1/picosecond, 0.002*picoseconds)
simulation = Simulation(modeller.topology, system, integrator)
simulation.context.setPositions(modeller.positions)









[ ]:





%%time
n_replicas = 10
reportInterval = 1000
for n in range(n_replicas):
    system = forcefield.createSystem(modeller.topology, nonbondedMethod=PME)
    integrator = LangevinIntegrator(300*kelvin, 1/picosecond, 0.002*picoseconds)
    simulation = Simulation(modeller.topology, system, integrator)
    simulation.context.setPositions(modeller.positions)
    simulation.minimizeEnergy()
    simulation.reporters.append(md.reporters.HDF5Reporter('NaCl_R{}.h5'.format(n), reportInterval, coordinates=True, time=True, cell=True, potentialEnergy=True, temperature=True))
    simulation.reporters.append(StateDataReporter(stdout, 100000, step=True, potentialEnergy=True, temperature=True))
    simulation.step(1000000)
    del simulation
    print("Simulation", n, " Finished")










            

          

      

      

    

  

  
    
    

    Tensorflow training 1D potential example
    

    
 
  

    
      
          
            
  


Tensorflow training 1D potential example

Since this is a bit more advanced than the sklearn we recommend you start the other one first


[1]:





"""First we import our dataset examples"""
from MLTSA_datasets.OneD_pot.OneD_pot_data import potentials
from MLTSA_datasets.OneD_pot.OneD_pot_data import dataset
import matplotlib.pyplot as plt
import numpy as np

#This sets the potentials, don't re-run
total_n_pots = 25
n_DW = 5
relevant_DW_n = 2
#After defining the desired parameters we define the potentials accordingly
pots = potentials(total_n_pots, n_DW, relevant_DW_n)
# This creates the first dataset of data.
# It creates the mixing coefficients don't re-run
n_features = 180
degree_of_mixing = 2
#We specified the number of features wanted and how much they will mix
oneD_dataset = dataset(pots, n_features, degree_of_mixing)














Defining Potentials: 100%|############################################################| 25/25 [00:00<00:00, 118.00it/s]






This has set up our dataset for further use, since TensorFlow is more scalable and compatible with GPU calculations, we will do a more extensive search on this example.

Let’s generate the actual linear mixed data we will use for training.


[2]:





#Generate the trajectories
n_simulations = 100
n_steps = 500
data, ans = oneD_dataset.generate_linear(n_simulations, n_steps)
data_val, ans_val = oneD_dataset.generate_linear(int(n_simulations/2), n_steps)

#Prepare it for training
time_frame = [30, 60] #Same time frame as the sklearn one
X, Y = oneD_dataset.PrepareData(data, ans, time_frame, mode="Normal")
X_val, Y_val = oneD_dataset.PrepareData(data_val, ans_val, time_frame, mode="Normal")













Running Simulations: 100%|###########################################################| 100/100 [00:51<00:00,  1.95it/s]
Classifying Simulation Outcomes: 100%|###########################################| 100/100 [00:00<00:00, 100031.10it/s]
Running Simulations: 100%|#############################################################| 50/50 [00:25<00:00,  1.94it/s]
Classifying Simulation Outcomes: 100%|#########################################################| 50/50 [00:00<?, ?it/s]












Generating dataset
Getting simulation labels for the generated data
Generating dataset
Getting simulation labels for the generated data






Now this data is generated as (X/Features, Y/labels) but those labels are strings which TensorFlow cannot handle as easy. Let’s encode them for our Neural Network.


[5]:





#We will convert IN and OUT to numerical labels
from sklearn.preprocessing import OneHotEncoder
encoder = OneHotEncoder()
#Y = encoder.fit_transform(Y.reshape(len(Y), 1)).toarray()
#Y_val = encoder.fit_transform(Y_val.reshape(len(Y_val),1)).toarray()
print(Y[:3])
print(Y_val[:3])
print(Y.shape)
print(X.shape)













[[1. 0.]
 [1. 0.]
 [1. 0.]]
[[0. 1.]
 [0. 1.]
 [0. 1.]]
(3000, 2)
(3000, 180)






Now that we have got the X and Y ready to fit to, we will train the model, in this example we want to train a Multi-Layer Perceptron just like the one in Sklearn, but we will use TensorFlow instead. For this we will have to build the models first using the build_MLP function under the MLTSA_tensorflow integrated package. This will print a summay of our model to check that the dimensions and size for each layer are correct.


[4]:





#We will start with the basic Multi-Layer Perceptron
from MLTSA_tensorflow import TF_2_MLP

MLP = TF_2_MLP.build_MLP(n_steps, n_features, n_labels=2).model













C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:516: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint8 = np.dtype([("qint8", np.int8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:517: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint8 = np.dtype([("quint8", np.uint8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:518: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint16 = np.dtype([("qint16", np.int16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:519: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint16 = np.dtype([("quint16", np.uint16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:520: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint32 = np.dtype([("qint32", np.int32, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\framework\dtypes.py:525: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  np_resource = np.dtype([("resource", np.ubyte, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:541: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint8 = np.dtype([("qint8", np.int8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:542: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint8 = np.dtype([("quint8", np.uint8, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:543: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint16 = np.dtype([("qint16", np.int16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:544: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_quint16 = np.dtype([("quint16", np.uint16, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:545: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  _np_qint32 = np.dtype([("qint32", np.int32, 1)])
C:\ProgramData\Anaconda3\lib\site-packages\tensorboard\compat\tensorflow_stub\dtypes.py:550: FutureWarning: Passing (type, 1) or '1type' as a synonym of type is deprecated; in a future version of numpy, it will be understood as (type, (1,)) / '(1,)type'.
  np_resource = np.dtype([("resource", np.ubyte, 1)])












Building Simple MLP
WARNING:tensorflow:From C:\ProgramData\Anaconda3\lib\site-packages\tensorflow\python\ops\init_ops.py:1251: calling VarianceScaling.__init__ (from tensorflow.python.ops.init_ops) with dtype is deprecated and will be removed in a future version.
Instructions for updating:
Call initializer instance with the dtype argument instead of passing it to the constructor
Model: "sequential"
_________________________________________________________________
Layer (type)                 Output Shape              Param #
=================================================================
dense (Dense)                (None, 100)               18100
_________________________________________________________________
dropout (Dropout)            (None, 100)               0
_________________________________________________________________
dense_1 (Dense)              (None, 100)               10100
_________________________________________________________________
dropout_1 (Dropout)          (None, 100)               0
_________________________________________________________________
dense_2 (Dense)              (None, 2)                 202
=================================================================
Total params: 28,402
Trainable params: 28,402
Non-trainable params: 0
_________________________________________________________________
None






Now let’s put to train the MLP, in this case we can make use of the fit() function of our model and call the data (X,Y) directly without any other preparation. We will use X_val and Y_val later for further validation.


[5]:





from tensorflow.keras.callbacks import EarlyStopping

#In this training we implement the same methodology as in the paper by using early stopping and a maximum of 500 iterations.
train_log = MLP.fit(X, Y, epochs=500, batch_size=n_steps, verbose=1, validation_split=0.2,
        callbacks=[EarlyStopping(monitor='accuracy', min_delta=1e-4, restore_best_weights=True, patience=100)])

#We use now the X_val and Y_val to evaluate the quality of the training.
val_acc = MLP.evaluate(X_val, Y_val, verbose=1)













Train on 2400 samples, validate on 600 samples
Epoch 1/500
 500/2400 [=====>........................] - ETA: 1s - loss: 0.7012 - acc: 0.5120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 186us/sample - loss: 0.6663 - acc: 0.6250 - val_loss: 0.6103 - val_acc: 0.7000
Epoch 2/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6885 - acc: 0.6240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6467 - acc: 0.6625 - val_loss: 0.6248 - val_acc: 0.7000
Epoch 3/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6532 - acc: 0.6400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.6441 - acc: 0.6629 - val_loss: 0.6115 - val_acc: 0.7000
Epoch 4/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6387 - acc: 0.6780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.6461 - acc: 0.6625 - val_loss: 0.6144 - val_acc: 0.7000
Epoch 5/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6513 - acc: 0.6520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6420 - acc: 0.6625 - val_loss: 0.6181 - val_acc: 0.7000
Epoch 6/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6513 - acc: 0.6440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6410 - acc: 0.6621 - val_loss: 0.6100 - val_acc: 0.7000
Epoch 7/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6476 - acc: 0.6560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6419 - acc: 0.6625 - val_loss: 0.6127 - val_acc: 0.7000
Epoch 8/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6386 - acc: 0.6700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6408 - acc: 0.6629 - val_loss: 0.6151 - val_acc: 0.7000
Epoch 9/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6244 - acc: 0.6880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6417 - acc: 0.6625 - val_loss: 0.6130 - val_acc: 0.7000
Epoch 10/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6374 - acc: 0.6700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6408 - acc: 0.6625 - val_loss: 0.6117 - val_acc: 0.7000
Epoch 11/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6477 - acc: 0.6480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.6376 - acc: 0.6625 - val_loss: 0.6140 - val_acc: 0.7000
Epoch 12/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6427 - acc: 0.6540WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6404 - acc: 0.6625 - val_loss: 0.6102 - val_acc: 0.7000
Epoch 13/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6343 - acc: 0.6720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6377 - acc: 0.6625 - val_loss: 0.6120 - val_acc: 0.7000
Epoch 14/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6273 - acc: 0.6820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6390 - acc: 0.6625 - val_loss: 0.6165 - val_acc: 0.7000
Epoch 15/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6434 - acc: 0.6600WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6380 - acc: 0.6625 - val_loss: 0.6101 - val_acc: 0.7000
Epoch 16/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6372 - acc: 0.6620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.6393 - acc: 0.6625 - val_loss: 0.6112 - val_acc: 0.7000
Epoch 17/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6402 - acc: 0.6580WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.6384 - acc: 0.6625 - val_loss: 0.6146 - val_acc: 0.7000
Epoch 18/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6374 - acc: 0.6640WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6367 - acc: 0.6625 - val_loss: 0.6062 - val_acc: 0.7000
Epoch 19/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6180 - acc: 0.6880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6386 - acc: 0.6625 - val_loss: 0.6144 - val_acc: 0.7000
Epoch 20/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6435 - acc: 0.6580WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.6375 - acc: 0.6625 - val_loss: 0.6069 - val_acc: 0.7000
Epoch 21/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6610 - acc: 0.6320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.6374 - acc: 0.6625 - val_loss: 0.6090 - val_acc: 0.7000
Epoch 22/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6238 - acc: 0.6800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6344 - acc: 0.6625 - val_loss: 0.6088 - val_acc: 0.7000
Epoch 23/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6160 - acc: 0.6940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6363 - acc: 0.6625 - val_loss: 0.6094 - val_acc: 0.7000
Epoch 24/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6380 - acc: 0.6620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6362 - acc: 0.6625 - val_loss: 0.6041 - val_acc: 0.7000
Epoch 25/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6480 - acc: 0.6420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.6350 - acc: 0.6625 - val_loss: 0.6038 - val_acc: 0.7000
Epoch 26/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6324 - acc: 0.6680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 26us/sample - loss: 0.6331 - acc: 0.6625 - val_loss: 0.6072 - val_acc: 0.7000
Epoch 27/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6537 - acc: 0.6340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 34us/sample - loss: 0.6409 - acc: 0.6625 - val_loss: 0.6064 - val_acc: 0.7000
Epoch 28/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6305 - acc: 0.6660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 37us/sample - loss: 0.6385 - acc: 0.6625 - val_loss: 0.6037 - val_acc: 0.7000
Epoch 29/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6461 - acc: 0.6460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.6368 - acc: 0.6625 - val_loss: 0.6115 - val_acc: 0.7000
Epoch 30/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6323 - acc: 0.6640WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6328 - acc: 0.6625 - val_loss: 0.6015 - val_acc: 0.7000
Epoch 31/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6294 - acc: 0.6740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6344 - acc: 0.6625 - val_loss: 0.6090 - val_acc: 0.7000
Epoch 32/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6417 - acc: 0.6440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6329 - acc: 0.6625 - val_loss: 0.6003 - val_acc: 0.7000
Epoch 33/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6366 - acc: 0.6580WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6361 - acc: 0.6625 - val_loss: 0.6095 - val_acc: 0.7000
Epoch 34/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6281 - acc: 0.6720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.6338 - acc: 0.6625 - val_loss: 0.6000 - val_acc: 0.7000
Epoch 35/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6329 - acc: 0.6560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6313 - acc: 0.6625 - val_loss: 0.6031 - val_acc: 0.7000
Epoch 36/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6319 - acc: 0.6640WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6303 - acc: 0.6625 - val_loss: 0.5989 - val_acc: 0.7000
Epoch 37/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6169 - acc: 0.6800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6274 - acc: 0.6625 - val_loss: 0.5973 - val_acc: 0.7000
Epoch 38/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6269 - acc: 0.6560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6255 - acc: 0.6625 - val_loss: 0.5972 - val_acc: 0.7000
Epoch 39/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6278 - acc: 0.6560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6277 - acc: 0.6625 - val_loss: 0.5916 - val_acc: 0.7000
Epoch 40/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6511 - acc: 0.6220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.6253 - acc: 0.6625 - val_loss: 0.5901 - val_acc: 0.7000
Epoch 41/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6536 - acc: 0.6300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6260 - acc: 0.6625 - val_loss: 0.5887 - val_acc: 0.7000
Epoch 42/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6271 - acc: 0.6520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6218 - acc: 0.6625 - val_loss: 0.5954 - val_acc: 0.7000
Epoch 43/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6120 - acc: 0.6820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6202 - acc: 0.6625 - val_loss: 0.5861 - val_acc: 0.7000
Epoch 44/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6262 - acc: 0.6460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6185 - acc: 0.6625 - val_loss: 0.5815 - val_acc: 0.7000
Epoch 45/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6209 - acc: 0.6600WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6163 - acc: 0.6625 - val_loss: 0.5795 - val_acc: 0.7000
Epoch 46/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6135 - acc: 0.6640WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6123 - acc: 0.6625 - val_loss: 0.6018 - val_acc: 0.7000
Epoch 47/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6190 - acc: 0.6780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.6132 - acc: 0.6625 - val_loss: 0.5832 - val_acc: 0.7000
Epoch 48/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6304 - acc: 0.6220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6135 - acc: 0.6629 - val_loss: 0.5703 - val_acc: 0.7000
Epoch 49/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6015 - acc: 0.6640WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6143 - acc: 0.6629 - val_loss: 0.5801 - val_acc: 0.7000
Epoch 50/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6071 - acc: 0.6560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6112 - acc: 0.6671 - val_loss: 0.5665 - val_acc: 0.7000
Epoch 51/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5866 - acc: 0.6860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.6012 - acc: 0.6625 - val_loss: 0.5653 - val_acc: 0.7000
Epoch 52/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5995 - acc: 0.6520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5958 - acc: 0.6629 - val_loss: 0.5557 - val_acc: 0.7000
Epoch 53/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5719 - acc: 0.6920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5951 - acc: 0.6667 - val_loss: 0.5574 - val_acc: 0.7000
Epoch 54/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5827 - acc: 0.6820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5990 - acc: 0.6821 - val_loss: 0.5502 - val_acc: 0.7000
Epoch 55/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5712 - acc: 0.6940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6141 - acc: 0.6967 - val_loss: 0.5487 - val_acc: 0.7000
Epoch 56/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5851 - acc: 0.6700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.6045 - acc: 0.6717 - val_loss: 0.5438 - val_acc: 0.7000
Epoch 57/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5702 - acc: 0.6860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5819 - acc: 0.6650 - val_loss: 0.5919 - val_acc: 0.8517
Epoch 58/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6182 - acc: 0.8060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.6014 - acc: 0.7033 - val_loss: 0.5652 - val_acc: 0.7033
Epoch 59/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5984 - acc: 0.6980WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5954 - acc: 0.6883 - val_loss: 0.5356 - val_acc: 0.7000
Epoch 60/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5661 - acc: 0.6720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5876 - acc: 0.6767 - val_loss: 0.5328 - val_acc: 0.7000
Epoch 61/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5458 - acc: 0.7000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5716 - acc: 0.6775 - val_loss: 0.5307 - val_acc: 0.7000
Epoch 62/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5733 - acc: 0.6620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5739 - acc: 0.6754 - val_loss: 0.5298 - val_acc: 0.7000
Epoch 63/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5895 - acc: 0.6400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5653 - acc: 0.6737 - val_loss: 0.5205 - val_acc: 0.7000
Epoch 64/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5604 - acc: 0.7000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5628 - acc: 0.6921 - val_loss: 0.5248 - val_acc: 0.7000
Epoch 65/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5676 - acc: 0.6720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5661 - acc: 0.6896 - val_loss: 0.5055 - val_acc: 0.7000
Epoch 66/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5461 - acc: 0.6920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5534 - acc: 0.7138 - val_loss: 0.5262 - val_acc: 0.7000
Epoch 67/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5373 - acc: 0.7040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.5641 - acc: 0.7075 - val_loss: 0.5031 - val_acc: 0.7000
Epoch 68/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5672 - acc: 0.6620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5636 - acc: 0.7188 - val_loss: 0.5075 - val_acc: 0.8067
Epoch 69/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5443 - acc: 0.8020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5474 - acc: 0.7392 - val_loss: 0.5194 - val_acc: 0.9483
Epoch 70/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5646 - acc: 0.8360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5560 - acc: 0.7312 - val_loss: 0.4855 - val_acc: 0.7000
Epoch 71/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5219 - acc: 0.6800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.5589 - acc: 0.7025 - val_loss: 0.5068 - val_acc: 0.7000
Epoch 72/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5649 - acc: 0.6700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5535 - acc: 0.7375 - val_loss: 0.4769 - val_acc: 0.7000
Epoch 73/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5221 - acc: 0.6900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5314 - acc: 0.7462 - val_loss: 0.4704 - val_acc: 0.7000
Epoch 74/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5316 - acc: 0.6800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5301 - acc: 0.7383 - val_loss: 0.4688 - val_acc: 0.8267
Epoch 75/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5274 - acc: 0.7880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5183 - acc: 0.7529 - val_loss: 0.4635 - val_acc: 0.8617
Epoch 76/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5029 - acc: 0.8540WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5198 - acc: 0.7887 - val_loss: 0.4513 - val_acc: 0.7033
Epoch 77/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5250 - acc: 0.6940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5116 - acc: 0.7575 - val_loss: 0.4750 - val_acc: 0.7000
Epoch 78/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5428 - acc: 0.6660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.5260 - acc: 0.7367 - val_loss: 0.4327 - val_acc: 0.7367
Epoch 79/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4781 - acc: 0.7780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.4924 - acc: 0.7796 - val_loss: 0.4337 - val_acc: 0.9067
Epoch 80/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4888 - acc: 0.8420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.4820 - acc: 0.7908 - val_loss: 0.4176 - val_acc: 0.7800
Epoch 81/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4684 - acc: 0.7880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.4765 - acc: 0.7792 - val_loss: 0.4111 - val_acc: 0.7450
Epoch 82/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4644 - acc: 0.7520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4662 - acc: 0.7854 - val_loss: 0.4003 - val_acc: 0.8700
Epoch 83/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4549 - acc: 0.8240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4671 - acc: 0.7912 - val_loss: 0.4146 - val_acc: 0.9950
Epoch 84/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4836 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4785 - acc: 0.8033 - val_loss: 0.5461 - val_acc: 0.7000
Epoch 85/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6487 - acc: 0.6500WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.5557 - acc: 0.6583 - val_loss: 0.3928 - val_acc: 0.9833
Epoch 86/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4663 - acc: 0.8660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4828 - acc: 0.7962 - val_loss: 0.3935 - val_acc: 1.0000
Epoch 87/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4588 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4767 - acc: 0.7975 - val_loss: 0.4361 - val_acc: 0.7033
Epoch 88/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4740 - acc: 0.7060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4924 - acc: 0.7454 - val_loss: 0.4104 - val_acc: 0.7083
Epoch 89/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4856 - acc: 0.6900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4794 - acc: 0.7688 - val_loss: 0.3765 - val_acc: 0.9950
Epoch 90/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4408 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.4480 - acc: 0.8363 - val_loss: 0.3573 - val_acc: 0.9467
Epoch 91/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4263 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.4365 - acc: 0.8279 - val_loss: 0.3775 - val_acc: 0.7317
Epoch 92/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4394 - acc: 0.7440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4356 - acc: 0.8138 - val_loss: 0.3560 - val_acc: 0.7717
Epoch 93/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4209 - acc: 0.7780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4429 - acc: 0.7921 - val_loss: 0.4524 - val_acc: 0.8883
Epoch 94/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5246 - acc: 0.7320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.4477 - acc: 0.8004 - val_loss: 0.3341 - val_acc: 0.9617
Epoch 95/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4010 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.4173 - acc: 0.8483 - val_loss: 0.3432 - val_acc: 0.7783
Epoch 96/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4046 - acc: 0.8000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4006 - acc: 0.8354 - val_loss: 0.3204 - val_acc: 0.9267
Epoch 97/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3675 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3904 - acc: 0.8637 - val_loss: 0.3310 - val_acc: 0.7867
Epoch 98/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3752 - acc: 0.8160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3909 - acc: 0.8542 - val_loss: 0.3090 - val_acc: 0.8983
Epoch 99/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3860 - acc: 0.8400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3862 - acc: 0.8642 - val_loss: 0.2978 - val_acc: 0.9367
Epoch 100/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3810 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3973 - acc: 0.8350 - val_loss: 0.2974 - val_acc: 0.9933
Epoch 101/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3813 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3807 - acc: 0.8687 - val_loss: 0.2915 - val_acc: 0.8883
Epoch 102/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3701 - acc: 0.8340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3823 - acc: 0.8446 - val_loss: 0.3028 - val_acc: 0.8167
Epoch 103/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4009 - acc: 0.8000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3680 - acc: 0.8617 - val_loss: 0.2759 - val_acc: 0.9900
Epoch 104/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3579 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3684 - acc: 0.8629 - val_loss: 0.2657 - val_acc: 0.9883
Epoch 105/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3584 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3476 - acc: 0.8829 - val_loss: 0.2578 - val_acc: 0.9617
Epoch 106/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3466 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3465 - acc: 0.8800 - val_loss: 0.2541 - val_acc: 0.9950
Epoch 107/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3409 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4144 - acc: 0.8238 - val_loss: 0.3000 - val_acc: 0.9700
Epoch 108/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4215 - acc: 0.8480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.4886 - acc: 0.7592 - val_loss: 0.3429 - val_acc: 0.7450
Epoch 109/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4319 - acc: 0.7440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.5864 - acc: 0.6854 - val_loss: 0.4688 - val_acc: 0.8517
Epoch 110/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5411 - acc: 0.6860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4959 - acc: 0.7371 - val_loss: 0.4420 - val_acc: 0.8250
Epoch 111/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.6117 - acc: 0.6140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.4767 - acc: 0.7475 - val_loss: 0.2796 - val_acc: 0.9700
Epoch 112/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3972 - acc: 0.8440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.4209 - acc: 0.8163 - val_loss: 0.3330 - val_acc: 0.7600
Epoch 113/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4515 - acc: 0.7320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.4034 - acc: 0.8175 - val_loss: 0.3199 - val_acc: 0.7933
Epoch 114/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4346 - acc: 0.7580WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4079 - acc: 0.8317 - val_loss: 0.2768 - val_acc: 0.9850
Epoch 115/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3637 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3761 - acc: 0.8625 - val_loss: 0.2725 - val_acc: 0.9933
Epoch 116/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3802 - acc: 0.8860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3762 - acc: 0.8679 - val_loss: 0.2795 - val_acc: 0.9067
Epoch 117/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3428 - acc: 0.8600WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.3732 - acc: 0.8567 - val_loss: 0.2744 - val_acc: 0.9067
Epoch 118/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3534 - acc: 0.8420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3610 - acc: 0.8637 - val_loss: 0.2566 - val_acc: 0.9817
Epoch 119/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3486 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3589 - acc: 0.8721 - val_loss: 0.2579 - val_acc: 0.9283
Epoch 120/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3575 - acc: 0.8540WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3776 - acc: 0.8450 - val_loss: 0.2481 - val_acc: 0.9583
Epoch 121/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3587 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3473 - acc: 0.8783 - val_loss: 0.2516 - val_acc: 0.9150
Epoch 122/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3273 - acc: 0.8660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3444 - acc: 0.8754 - val_loss: 0.2964 - val_acc: 0.9600
Epoch 123/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4309 - acc: 0.8180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3733 - acc: 0.8458 - val_loss: 0.2905 - val_acc: 0.8100
Epoch 124/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3537 - acc: 0.8020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3631 - acc: 0.8338 - val_loss: 0.2282 - val_acc: 0.9933
Epoch 125/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3319 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3853 - acc: 0.8275 - val_loss: 0.2703 - val_acc: 0.8467
Epoch 126/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3652 - acc: 0.8060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3992 - acc: 0.8071 - val_loss: 0.2214 - val_acc: 0.9917
Epoch 127/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3342 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3942 - acc: 0.8175 - val_loss: 0.2480 - val_acc: 0.9883
Epoch 128/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3606 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3787 - acc: 0.8325 - val_loss: 0.3082 - val_acc: 0.7800
Epoch 129/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3657 - acc: 0.7940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3678 - acc: 0.8192 - val_loss: 0.2211 - val_acc: 1.0000
Epoch 130/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3441 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3232 - acc: 0.8854 - val_loss: 0.2152 - val_acc: 0.9617
Epoch 131/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3171 - acc: 0.8980WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3135 - acc: 0.8963 - val_loss: 0.2091 - val_acc: 0.9750
Epoch 132/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3400 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3219 - acc: 0.8846 - val_loss: 0.2082 - val_acc: 0.9583
Epoch 133/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3074 - acc: 0.8820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3176 - acc: 0.8892 - val_loss: 0.2150 - val_acc: 0.9383
Epoch 134/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3073 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3104 - acc: 0.8979 - val_loss: 0.1984 - val_acc: 0.9683
Epoch 135/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2953 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2993 - acc: 0.8975 - val_loss: 0.1971 - val_acc: 0.9600
Epoch 136/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2793 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2982 - acc: 0.8963 - val_loss: 0.2247 - val_acc: 0.9817
Epoch 137/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3378 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3287 - acc: 0.8708 - val_loss: 0.2167 - val_acc: 0.9117
Epoch 138/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3252 - acc: 0.8440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3030 - acc: 0.8896 - val_loss: 0.1888 - val_acc: 1.0000
Epoch 139/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3099 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3037 - acc: 0.8900 - val_loss: 0.1804 - val_acc: 0.9983
Epoch 140/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3095 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2946 - acc: 0.8971 - val_loss: 0.1861 - val_acc: 0.9550
Epoch 141/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3003 - acc: 0.8700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3087 - acc: 0.8629 - val_loss: 0.1866 - val_acc: 0.9983
Epoch 142/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3037 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3232 - acc: 0.8692 - val_loss: 0.1839 - val_acc: 0.9500
Epoch 143/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3004 - acc: 0.8560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3822 - acc: 0.7954 - val_loss: 0.1656 - val_acc: 0.9933
Epoch 144/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2755 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3700 - acc: 0.8225 - val_loss: 0.2267 - val_acc: 0.8867
Epoch 145/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3238 - acc: 0.8340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3430 - acc: 0.8333 - val_loss: 0.2105 - val_acc: 0.9767
Epoch 146/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3305 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3784 - acc: 0.8071 - val_loss: 0.3075 - val_acc: 0.7817
Epoch 147/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4180 - acc: 0.7700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3442 - acc: 0.8413 - val_loss: 0.2175 - val_acc: 0.9650
Epoch 148/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3758 - acc: 0.8200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3244 - acc: 0.8596 - val_loss: 0.2555 - val_acc: 0.8450
Epoch 149/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3569 - acc: 0.8080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3043 - acc: 0.8779 - val_loss: 0.1914 - val_acc: 0.9800
Epoch 150/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3504 - acc: 0.8620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3002 - acc: 0.8879 - val_loss: 0.1697 - val_acc: 0.9600
Epoch 151/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2728 - acc: 0.9140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2782 - acc: 0.9092 - val_loss: 0.1613 - val_acc: 0.9767
Epoch 152/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2689 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2909 - acc: 0.8854 - val_loss: 0.1605 - val_acc: 0.9600
Epoch 153/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2715 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2742 - acc: 0.8963 - val_loss: 0.1888 - val_acc: 0.9283
Epoch 154/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2858 - acc: 0.8700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3059 - acc: 0.8637 - val_loss: 0.1561 - val_acc: 0.9750
Epoch 155/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2659 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3046 - acc: 0.8771 - val_loss: 0.1629 - val_acc: 0.9583
Epoch 156/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2571 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3670 - acc: 0.8121 - val_loss: 0.1536 - val_acc: 0.9833
Epoch 157/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2699 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3199 - acc: 0.8612 - val_loss: 0.2136 - val_acc: 0.9033
Epoch 158/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3312 - acc: 0.8380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3266 - acc: 0.8483 - val_loss: 0.1616 - val_acc: 0.9967
Epoch 159/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3161 - acc: 0.8760WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2741 - acc: 0.8992 - val_loss: 0.1841 - val_acc: 0.9217
Epoch 160/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2891 - acc: 0.8500WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2715 - acc: 0.8900 - val_loss: 0.1459 - val_acc: 1.0000
Epoch 161/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2877 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2935 - acc: 0.8754 - val_loss: 0.1432 - val_acc: 0.9917
Epoch 162/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2430 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2751 - acc: 0.8958 - val_loss: 0.1555 - val_acc: 0.9583
Epoch 163/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2789 - acc: 0.8700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2736 - acc: 0.8904 - val_loss: 0.1430 - val_acc: 1.0000
Epoch 164/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2628 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2668 - acc: 0.9017 - val_loss: 0.1541 - val_acc: 0.9533
Epoch 165/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2446 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2523 - acc: 0.9096 - val_loss: 0.1333 - val_acc: 1.0000
Epoch 166/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2305 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2872 - acc: 0.8721 - val_loss: 0.1431 - val_acc: 0.9650
Epoch 167/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2455 - acc: 0.9140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2491 - acc: 0.9096 - val_loss: 0.1275 - val_acc: 1.0000
Epoch 168/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2714 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2442 - acc: 0.9200 - val_loss: 0.1487 - val_acc: 0.9583
Epoch 169/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2360 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2533 - acc: 0.8975 - val_loss: 0.1326 - val_acc: 1.0000
Epoch 170/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2652 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2482 - acc: 0.9167 - val_loss: 0.1419 - val_acc: 0.9583
Epoch 171/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2353 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2714 - acc: 0.8883 - val_loss: 0.1267 - val_acc: 1.0000
Epoch 172/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2675 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2636 - acc: 0.8946 - val_loss: 0.1364 - val_acc: 0.9617
Epoch 173/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2484 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2415 - acc: 0.9075 - val_loss: 0.1167 - val_acc: 1.0000
Epoch 174/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2355 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2337 - acc: 0.9175 - val_loss: 0.1231 - val_acc: 0.9850
Epoch 175/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2272 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2349 - acc: 0.9167 - val_loss: 0.1208 - val_acc: 0.9933
Epoch 176/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2432 - acc: 0.8980WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2273 - acc: 0.9158 - val_loss: 0.1104 - val_acc: 1.0000
Epoch 177/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2234 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2507 - acc: 0.9033 - val_loss: 0.2462 - val_acc: 0.8517
Epoch 178/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3399 - acc: 0.8280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2795 - acc: 0.8796 - val_loss: 0.1769 - val_acc: 0.9517
Epoch 179/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3554 - acc: 0.8160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4527 - acc: 0.7713 - val_loss: 0.2791 - val_acc: 0.8283
Epoch 180/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3942 - acc: 0.7880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4061 - acc: 0.7983 - val_loss: 0.2069 - val_acc: 0.9917
Epoch 181/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3703 - acc: 0.8380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3737 - acc: 0.8342 - val_loss: 0.2296 - val_acc: 0.8867
Epoch 182/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4063 - acc: 0.8180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4143 - acc: 0.8079 - val_loss: 0.2104 - val_acc: 0.9033
Epoch 183/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3724 - acc: 0.8060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.3833 - acc: 0.8096 - val_loss: 0.2960 - val_acc: 0.9700
Epoch 184/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4265 - acc: 0.7840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3796 - acc: 0.8229 - val_loss: 0.1788 - val_acc: 0.9967
Epoch 185/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3084 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3508 - acc: 0.8421 - val_loss: 0.2188 - val_acc: 0.8950
Epoch 186/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3641 - acc: 0.8220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3312 - acc: 0.8596 - val_loss: 0.1933 - val_acc: 0.9967
Epoch 187/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3231 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3080 - acc: 0.8858 - val_loss: 0.1731 - val_acc: 0.9967
Epoch 188/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2838 - acc: 0.8980WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3043 - acc: 0.8775 - val_loss: 0.1740 - val_acc: 0.9567
Epoch 189/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2964 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2893 - acc: 0.8925 - val_loss: 0.1774 - val_acc: 0.9683
Epoch 190/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2760 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.3011 - acc: 0.8792 - val_loss: 0.1679 - val_acc: 0.9900
Epoch 191/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3016 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2929 - acc: 0.8917 - val_loss: 0.1697 - val_acc: 0.9567
Epoch 192/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2982 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2935 - acc: 0.9008 - val_loss: 0.1688 - val_acc: 0.9667
Epoch 193/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2756 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2967 - acc: 0.8875 - val_loss: 0.1619 - val_acc: 0.9833
Epoch 194/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2811 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2920 - acc: 0.8938 - val_loss: 0.1584 - val_acc: 0.9900
Epoch 195/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3022 - acc: 0.8820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2882 - acc: 0.8913 - val_loss: 0.1643 - val_acc: 0.9567
Epoch 196/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3098 - acc: 0.8660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.3048 - acc: 0.8712 - val_loss: 0.1599 - val_acc: 0.9550
Epoch 197/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2762 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 27us/sample - loss: 0.2797 - acc: 0.8838 - val_loss: 0.1369 - val_acc: 0.9567
Epoch 198/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2651 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2706 - acc: 0.8954 - val_loss: 0.1121 - val_acc: 1.0000
Epoch 199/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2885 - acc: 0.8760WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2639 - acc: 0.8950 - val_loss: 0.1281 - val_acc: 0.9850
Epoch 200/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2540 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2560 - acc: 0.9004 - val_loss: 0.1132 - val_acc: 1.0000
Epoch 201/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2371 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2690 - acc: 0.8871 - val_loss: 0.1133 - val_acc: 0.9833
Epoch 202/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2532 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2895 - acc: 0.8750 - val_loss: 0.1772 - val_acc: 0.9200
Epoch 203/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2661 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 17us/sample - loss: 0.3303 - acc: 0.8313 - val_loss: 0.1344 - val_acc: 0.9967
Epoch 204/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2898 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2654 - acc: 0.8963 - val_loss: 0.1916 - val_acc: 0.9083
Epoch 205/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3319 - acc: 0.8340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3143 - acc: 0.8483 - val_loss: 0.1659 - val_acc: 0.9633
Epoch 206/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2919 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.3044 - acc: 0.8700 - val_loss: 0.1690 - val_acc: 0.9383
Epoch 207/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2954 - acc: 0.8520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 17us/sample - loss: 0.2703 - acc: 0.8825 - val_loss: 0.1041 - val_acc: 1.0000
Epoch 208/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2332 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2592 - acc: 0.8958 - val_loss: 0.1163 - val_acc: 0.9633
Epoch 209/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2553 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2680 - acc: 0.8879 - val_loss: 0.1708 - val_acc: 0.9317
Epoch 210/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2776 - acc: 0.8700WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2753 - acc: 0.8825 - val_loss: 0.1017 - val_acc: 0.9933
Epoch 211/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2376 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2466 - acc: 0.8983 - val_loss: 0.1118 - val_acc: 0.9800
Epoch 212/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2196 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2360 - acc: 0.9062 - val_loss: 0.1067 - val_acc: 0.9950
Epoch 213/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2543 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2391 - acc: 0.9096 - val_loss: 0.1045 - val_acc: 1.0000
Epoch 214/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2411 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2675 - acc: 0.8863 - val_loss: 0.1490 - val_acc: 0.9367
Epoch 215/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2544 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2442 - acc: 0.9008 - val_loss: 0.0984 - val_acc: 1.0000
Epoch 216/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2507 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2359 - acc: 0.9038 - val_loss: 0.1049 - val_acc: 0.9917
Epoch 217/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2255 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2483 - acc: 0.8975 - val_loss: 0.0989 - val_acc: 0.9917
Epoch 218/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2058 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2439 - acc: 0.9004 - val_loss: 0.0989 - val_acc: 1.0000
Epoch 219/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2618 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2433 - acc: 0.9000 - val_loss: 0.1171 - val_acc: 0.9583
Epoch 220/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2377 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2537 - acc: 0.8842 - val_loss: 0.1371 - val_acc: 0.9683
Epoch 221/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3029 - acc: 0.8560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2772 - acc: 0.8758 - val_loss: 0.1106 - val_acc: 0.9733
Epoch 222/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2345 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2346 - acc: 0.9096 - val_loss: 0.0917 - val_acc: 0.9983
Epoch 223/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2170 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2232 - acc: 0.9183 - val_loss: 0.0965 - val_acc: 1.0000
Epoch 224/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2129 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2493 - acc: 0.8900 - val_loss: 0.0939 - val_acc: 0.9933
Epoch 225/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2231 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2955 - acc: 0.8667 - val_loss: 0.1615 - val_acc: 0.9233
Epoch 226/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2659 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2676 - acc: 0.8867 - val_loss: 0.0951 - val_acc: 1.0000
Epoch 227/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2217 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2383 - acc: 0.9096 - val_loss: 0.1291 - val_acc: 0.9467
Epoch 228/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2439 - acc: 0.8860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2486 - acc: 0.8896 - val_loss: 0.1235 - val_acc: 0.9750
Epoch 229/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2877 - acc: 0.8680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2544 - acc: 0.8900 - val_loss: 0.1880 - val_acc: 0.9083
Epoch 230/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3387 - acc: 0.8280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2665 - acc: 0.8796 - val_loss: 0.1448 - val_acc: 0.9600
Epoch 231/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3666 - acc: 0.8120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2849 - acc: 0.8708 - val_loss: 0.1934 - val_acc: 0.9067
Epoch 232/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3333 - acc: 0.8220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.3100 - acc: 0.8454 - val_loss: 0.1832 - val_acc: 0.9350
Epoch 233/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4409 - acc: 0.7560WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3172 - acc: 0.8458 - val_loss: 0.2489 - val_acc: 0.8617
Epoch 234/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3785 - acc: 0.8240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3501 - acc: 0.8267 - val_loss: 0.1024 - val_acc: 1.0000
Epoch 235/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2350 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2557 - acc: 0.8971 - val_loss: 0.1026 - val_acc: 0.9967
Epoch 236/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2450 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2787 - acc: 0.8746 - val_loss: 0.1339 - val_acc: 0.9467
Epoch 237/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2492 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2293 - acc: 0.9021 - val_loss: 0.0984 - val_acc: 0.9967
Epoch 238/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2632 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2368 - acc: 0.9050 - val_loss: 0.1204 - val_acc: 0.9517
Epoch 239/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2060 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2601 - acc: 0.8821 - val_loss: 0.1128 - val_acc: 0.9833
Epoch 240/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2527 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2748 - acc: 0.8767 - val_loss: 0.0864 - val_acc: 0.9933
Epoch 241/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2009 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2289 - acc: 0.9050 - val_loss: 0.0868 - val_acc: 0.9950
Epoch 242/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2109 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2203 - acc: 0.9146 - val_loss: 0.0914 - val_acc: 0.9900
Epoch 243/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2149 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2090 - acc: 0.9179 - val_loss: 0.0820 - val_acc: 0.9983
Epoch 244/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2217 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2048 - acc: 0.9287 - val_loss: 0.0866 - val_acc: 0.9917
Epoch 245/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2279 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2009 - acc: 0.9217 - val_loss: 0.0804 - val_acc: 1.0000
Epoch 246/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2110 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2073 - acc: 0.9233 - val_loss: 0.0828 - val_acc: 0.9933
Epoch 247/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2267 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2276 - acc: 0.9054 - val_loss: 0.0854 - val_acc: 0.9933
Epoch 248/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1837 - acc: 0.9440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2094 - acc: 0.9196 - val_loss: 0.0755 - val_acc: 1.0000
Epoch 249/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1835 - acc: 0.9500WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2048 - acc: 0.9237 - val_loss: 0.0771 - val_acc: 1.0000
Epoch 250/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2060 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2074 - acc: 0.9200 - val_loss: 0.0847 - val_acc: 0.9917
Epoch 251/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1942 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2077 - acc: 0.9175 - val_loss: 0.0853 - val_acc: 0.9967
Epoch 252/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2441 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2371 - acc: 0.8992 - val_loss: 0.1187 - val_acc: 0.9517
Epoch 253/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2621 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2568 - acc: 0.8817 - val_loss: 0.0855 - val_acc: 0.9967
Epoch 254/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2158 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2400 - acc: 0.8988 - val_loss: 0.0944 - val_acc: 0.9733
Epoch 255/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2177 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2228 - acc: 0.9033 - val_loss: 0.0921 - val_acc: 0.9650
Epoch 256/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2059 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2487 - acc: 0.8858 - val_loss: 0.0788 - val_acc: 0.9983
Epoch 257/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2121 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2046 - acc: 0.9200 - val_loss: 0.0740 - val_acc: 1.0000
Epoch 258/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2087 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2078 - acc: 0.9133 - val_loss: 0.0749 - val_acc: 0.9933
Epoch 259/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1857 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2273 - acc: 0.9029 - val_loss: 0.1696 - val_acc: 0.9117
Epoch 260/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3213 - acc: 0.8580WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2519 - acc: 0.8929 - val_loss: 0.1107 - val_acc: 0.9717
Epoch 261/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2924 - acc: 0.8720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2549 - acc: 0.8846 - val_loss: 0.1105 - val_acc: 0.9550
Epoch 262/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2164 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2272 - acc: 0.9029 - val_loss: 0.1482 - val_acc: 0.9433
Epoch 263/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3783 - acc: 0.8000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2894 - acc: 0.8621 - val_loss: 0.1417 - val_acc: 0.9333
Epoch 264/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2339 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2339 - acc: 0.8921 - val_loss: 0.0788 - val_acc: 0.9983
Epoch 265/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1972 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2204 - acc: 0.9092 - val_loss: 0.1031 - val_acc: 0.9583
Epoch 266/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2472 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2059 - acc: 0.9221 - val_loss: 0.0683 - val_acc: 1.0000
Epoch 267/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1959 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2016 - acc: 0.9196 - val_loss: 0.0842 - val_acc: 0.9767
Epoch 268/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2095 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2110 - acc: 0.9137 - val_loss: 0.1200 - val_acc: 0.9600
Epoch 269/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3225 - acc: 0.8260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2745 - acc: 0.8675 - val_loss: 0.1286 - val_acc: 0.9383
Epoch 270/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2835 - acc: 0.8680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2575 - acc: 0.8854 - val_loss: 0.0791 - val_acc: 0.9967
Epoch 271/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2077 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2282 - acc: 0.9021 - val_loss: 0.1324 - val_acc: 0.9383
Epoch 272/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2415 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2099 - acc: 0.9150 - val_loss: 0.0655 - val_acc: 1.0000
Epoch 273/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1824 - acc: 0.9400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 26us/sample - loss: 0.1863 - acc: 0.9308 - val_loss: 0.0655 - val_acc: 1.0000
Epoch 274/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1850 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1900 - acc: 0.9262 - val_loss: 0.0680 - val_acc: 1.0000
Epoch 275/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1825 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1869 - acc: 0.9358 - val_loss: 0.0668 - val_acc: 0.9967
Epoch 276/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1816 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1939 - acc: 0.9242 - val_loss: 0.0738 - val_acc: 0.9967
Epoch 277/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1902 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1995 - acc: 0.9212 - val_loss: 0.0640 - val_acc: 1.0000
Epoch 278/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2059 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1949 - acc: 0.9200 - val_loss: 0.0714 - val_acc: 0.9933
Epoch 279/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1762 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1889 - acc: 0.9233 - val_loss: 0.0650 - val_acc: 1.0000
Epoch 280/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2074 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1992 - acc: 0.9167 - val_loss: 0.0618 - val_acc: 1.0000
Epoch 281/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1948 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1861 - acc: 0.9321 - val_loss: 0.0668 - val_acc: 0.9933
Epoch 282/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1778 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1823 - acc: 0.9304 - val_loss: 0.0647 - val_acc: 0.9983
Epoch 283/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1974 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1816 - acc: 0.9325 - val_loss: 0.0614 - val_acc: 1.0000
Epoch 284/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1888 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1989 - acc: 0.9137 - val_loss: 0.0617 - val_acc: 1.0000
Epoch 285/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1983 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1905 - acc: 0.9262 - val_loss: 0.0590 - val_acc: 1.0000
Epoch 286/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1674 - acc: 0.9480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2464 - acc: 0.8938 - val_loss: 0.1538 - val_acc: 0.9233
Epoch 287/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3083 - acc: 0.8540WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3279 - acc: 0.8367 - val_loss: 0.1194 - val_acc: 0.9883
Epoch 288/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2848 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2404 - acc: 0.9079 - val_loss: 0.0759 - val_acc: 0.9867
Epoch 289/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2394 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2204 - acc: 0.9125 - val_loss: 0.0606 - val_acc: 1.0000
Epoch 290/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1814 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2275 - acc: 0.9033 - val_loss: 0.0796 - val_acc: 0.9933
Epoch 291/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2062 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2642 - acc: 0.8746 - val_loss: 0.1734 - val_acc: 0.9133
Epoch 292/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2985 - acc: 0.8520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3300 - acc: 0.8313 - val_loss: 0.1310 - val_acc: 0.9600
Epoch 293/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3164 - acc: 0.8440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2425 - acc: 0.8879 - val_loss: 0.0689 - val_acc: 0.9833
Epoch 294/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2013 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1972 - acc: 0.9117 - val_loss: 0.0720 - val_acc: 0.9883
Epoch 295/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2856 - acc: 0.8540WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2338 - acc: 0.8888 - val_loss: 0.0984 - val_acc: 0.9600
Epoch 296/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2064 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2071 - acc: 0.9179 - val_loss: 0.0569 - val_acc: 1.0000
Epoch 297/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1788 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1919 - acc: 0.9200 - val_loss: 0.0579 - val_acc: 0.9967
Epoch 298/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1760 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1882 - acc: 0.9258 - val_loss: 0.0631 - val_acc: 0.9950
Epoch 299/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1848 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1857 - acc: 0.9304 - val_loss: 0.0557 - val_acc: 1.0000
Epoch 300/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1763 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1806 - acc: 0.9308 - val_loss: 0.0558 - val_acc: 1.0000
Epoch 301/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1827 - acc: 0.9200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1847 - acc: 0.9246 - val_loss: 0.0662 - val_acc: 0.9917
Epoch 302/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1840 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1858 - acc: 0.9254 - val_loss: 0.0550 - val_acc: 1.0000
Epoch 303/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1695 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2046 - acc: 0.9196 - val_loss: 0.0850 - val_acc: 0.9800
Epoch 304/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2561 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2535 - acc: 0.8829 - val_loss: 0.1016 - val_acc: 0.9600
Epoch 305/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2512 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2447 - acc: 0.8892 - val_loss: 0.0574 - val_acc: 0.9983
Epoch 306/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1771 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1840 - acc: 0.9254 - val_loss: 0.1060 - val_acc: 0.9483
Epoch 307/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2867 - acc: 0.8720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2210 - acc: 0.9042 - val_loss: 0.0926 - val_acc: 0.9717
Epoch 308/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2705 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2446 - acc: 0.8879 - val_loss: 0.1106 - val_acc: 0.9517
Epoch 309/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2802 - acc: 0.8620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2272 - acc: 0.9017 - val_loss: 0.0750 - val_acc: 0.9817
Epoch 310/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2486 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2666 - acc: 0.8825 - val_loss: 0.0575 - val_acc: 0.9967
Epoch 311/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1807 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2266 - acc: 0.8967 - val_loss: 0.0630 - val_acc: 1.0000
Epoch 312/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1853 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2023 - acc: 0.9158 - val_loss: 0.0530 - val_acc: 1.0000
Epoch 313/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1658 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 26us/sample - loss: 0.1806 - acc: 0.9283 - val_loss: 0.0652 - val_acc: 0.9900
Epoch 314/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1894 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1800 - acc: 0.9337 - val_loss: 0.0712 - val_acc: 0.9850
Epoch 315/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2052 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1874 - acc: 0.9208 - val_loss: 0.0547 - val_acc: 1.0000
Epoch 316/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1707 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1782 - acc: 0.9308 - val_loss: 0.0569 - val_acc: 0.9933
Epoch 317/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1942 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.1901 - acc: 0.9196 - val_loss: 0.0523 - val_acc: 1.0000
Epoch 318/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1780 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1750 - acc: 0.9304 - val_loss: 0.0505 - val_acc: 1.0000
Epoch 319/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1723 - acc: 0.9440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1791 - acc: 0.9292 - val_loss: 0.1004 - val_acc: 0.9550
Epoch 320/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2486 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1858 - acc: 0.9258 - val_loss: 0.0511 - val_acc: 1.0000
Epoch 321/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1888 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1858 - acc: 0.9233 - val_loss: 0.0523 - val_acc: 1.0000
Epoch 322/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1629 - acc: 0.9480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1788 - acc: 0.9312 - val_loss: 0.0537 - val_acc: 0.9950
Epoch 323/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1902 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1825 - acc: 0.9275 - val_loss: 0.0538 - val_acc: 1.0000
Epoch 324/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1617 - acc: 0.9480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1691 - acc: 0.9404 - val_loss: 0.0821 - val_acc: 0.9600
Epoch 325/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2223 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.1902 - acc: 0.9208 - val_loss: 0.0898 - val_acc: 0.9700
Epoch 326/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2621 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2246 - acc: 0.9029 - val_loss: 0.0623 - val_acc: 0.9900
Epoch 327/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1881 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2367 - acc: 0.8971 - val_loss: 0.1328 - val_acc: 0.9350
Epoch 328/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2876 - acc: 0.8760WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2662 - acc: 0.8817 - val_loss: 0.0570 - val_acc: 1.0000
Epoch 329/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1830 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1872 - acc: 0.9217 - val_loss: 0.0489 - val_acc: 0.9950
Epoch 330/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1863 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1717 - acc: 0.9250 - val_loss: 0.0584 - val_acc: 1.0000
Epoch 331/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1703 - acc: 0.9400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1734 - acc: 0.9371 - val_loss: 0.0486 - val_acc: 1.0000
Epoch 332/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1744 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1966 - acc: 0.9233 - val_loss: 0.0438 - val_acc: 1.0000
Epoch 333/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1840 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2698 - acc: 0.8671 - val_loss: 0.2653 - val_acc: 0.8500
Epoch 334/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4342 - acc: 0.8080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3669 - acc: 0.8283 - val_loss: 0.1769 - val_acc: 0.9200
Epoch 335/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3454 - acc: 0.8320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3086 - acc: 0.8600 - val_loss: 0.0966 - val_acc: 1.0000
Epoch 336/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2673 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2607 - acc: 0.8858 - val_loss: 0.1356 - val_acc: 0.9683
Epoch 337/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2731 - acc: 0.8820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2515 - acc: 0.9071 - val_loss: 0.0916 - val_acc: 0.9983
Epoch 338/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2464 - acc: 0.9020WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2362 - acc: 0.9029 - val_loss: 0.0774 - val_acc: 0.9983
Epoch 339/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2321 - acc: 0.9140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2360 - acc: 0.9129 - val_loss: 0.0925 - val_acc: 1.0000
Epoch 340/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2235 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2145 - acc: 0.9233 - val_loss: 0.0807 - val_acc: 0.9983
Epoch 341/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1968 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2106 - acc: 0.9258 - val_loss: 0.1094 - val_acc: 0.9717
Epoch 342/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2466 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2187 - acc: 0.9187 - val_loss: 0.0784 - val_acc: 1.0000
Epoch 343/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2306 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2192 - acc: 0.9104 - val_loss: 0.1369 - val_acc: 0.9400
Epoch 344/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2737 - acc: 0.8620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2626 - acc: 0.8867 - val_loss: 0.0907 - val_acc: 0.9933
Epoch 345/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2406 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2570 - acc: 0.8838 - val_loss: 0.1180 - val_acc: 0.9533
Epoch 346/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2450 - acc: 0.8820WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 34us/sample - loss: 0.2770 - acc: 0.8692 - val_loss: 0.0921 - val_acc: 0.9867
Epoch 347/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1965 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2440 - acc: 0.8946 - val_loss: 0.0744 - val_acc: 1.0000
Epoch 348/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2175 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2295 - acc: 0.9021 - val_loss: 0.0975 - val_acc: 0.9750
Epoch 349/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1965 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2079 - acc: 0.9212 - val_loss: 0.0894 - val_acc: 0.9883
Epoch 350/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2647 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2519 - acc: 0.8904 - val_loss: 0.1217 - val_acc: 0.9533
Epoch 351/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2410 - acc: 0.8800WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2416 - acc: 0.8875 - val_loss: 0.0815 - val_acc: 0.9867
Epoch 352/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2343 - acc: 0.8980WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2011 - acc: 0.9292 - val_loss: 0.0760 - val_acc: 0.9983
Epoch 353/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1947 - acc: 0.9480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2093 - acc: 0.9221 - val_loss: 0.1090 - val_acc: 0.9550
Epoch 354/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2651 - acc: 0.8760WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2103 - acc: 0.9200 - val_loss: 0.0752 - val_acc: 1.0000
Epoch 355/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2177 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2128 - acc: 0.9108 - val_loss: 0.0664 - val_acc: 0.9983
Epoch 356/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1741 - acc: 0.9440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2175 - acc: 0.9162 - val_loss: 0.1349 - val_acc: 0.9383
Epoch 357/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2835 - acc: 0.8620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2381 - acc: 0.8979 - val_loss: 0.0691 - val_acc: 1.0000
Epoch 358/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1882 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 26us/sample - loss: 0.2107 - acc: 0.9146 - val_loss: 0.0675 - val_acc: 1.0000
Epoch 359/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1955 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2043 - acc: 0.9250 - val_loss: 0.0807 - val_acc: 0.9867
Epoch 360/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2172 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1943 - acc: 0.9312 - val_loss: 0.0682 - val_acc: 1.0000
Epoch 361/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2120 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2371 - acc: 0.8958 - val_loss: 0.0749 - val_acc: 0.9983
Epoch 362/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2041 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2851 - acc: 0.8621 - val_loss: 0.1794 - val_acc: 0.9167
Epoch 363/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3409 - acc: 0.8240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3084 - acc: 0.8433 - val_loss: 0.1448 - val_acc: 0.9383
Epoch 364/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3643 - acc: 0.8180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2708 - acc: 0.8779 - val_loss: 0.1221 - val_acc: 0.9400
Epoch 365/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2297 - acc: 0.8900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2741 - acc: 0.8671 - val_loss: 0.1688 - val_acc: 0.9350
Epoch 366/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4005 - acc: 0.8040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2791 - acc: 0.8629 - val_loss: 0.1534 - val_acc: 0.9183
Epoch 367/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3363 - acc: 0.8440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.3091 - acc: 0.8642 - val_loss: 0.2138 - val_acc: 0.9250
Epoch 368/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5258 - acc: 0.7200WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3639 - acc: 0.8171 - val_loss: 0.1283 - val_acc: 0.9617
Epoch 369/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2384 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2702 - acc: 0.8813 - val_loss: 0.1093 - val_acc: 0.9550
Epoch 370/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2504 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2678 - acc: 0.8667 - val_loss: 0.0852 - val_acc: 0.9950
Epoch 371/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2263 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 25us/sample - loss: 0.2315 - acc: 0.9025 - val_loss: 0.1155 - val_acc: 0.9467
Epoch 372/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2154 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 24us/sample - loss: 0.2150 - acc: 0.9100 - val_loss: 0.0700 - val_acc: 1.0000
Epoch 373/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1979 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 28us/sample - loss: 0.2060 - acc: 0.9229 - val_loss: 0.1014 - val_acc: 0.9600
Epoch 374/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2393 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2095 - acc: 0.9133 - val_loss: 0.0637 - val_acc: 1.0000
Epoch 375/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1920 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1987 - acc: 0.9267 - val_loss: 0.0836 - val_acc: 0.9833
Epoch 376/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1842 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1935 - acc: 0.9242 - val_loss: 0.0639 - val_acc: 0.9983
Epoch 377/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2103 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2071 - acc: 0.9217 - val_loss: 0.0737 - val_acc: 0.9983
Epoch 378/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1995 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1902 - acc: 0.9312 - val_loss: 0.0644 - val_acc: 0.9933
Epoch 379/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1880 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1997 - acc: 0.9162 - val_loss: 0.0797 - val_acc: 0.9983
Epoch 380/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2010 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2114 - acc: 0.9104 - val_loss: 0.1090 - val_acc: 0.9500
Epoch 381/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2390 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2269 - acc: 0.9046 - val_loss: 0.0984 - val_acc: 0.9717
Epoch 382/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2681 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2208 - acc: 0.9067 - val_loss: 0.0758 - val_acc: 0.9817
Epoch 383/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2108 - acc: 0.9000WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1968 - acc: 0.9200 - val_loss: 0.0645 - val_acc: 1.0000
Epoch 384/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1827 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1865 - acc: 0.9337 - val_loss: 0.0680 - val_acc: 0.9900
Epoch 385/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1996 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1881 - acc: 0.9258 - val_loss: 0.0712 - val_acc: 0.9950
Epoch 386/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2084 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2029 - acc: 0.9154 - val_loss: 0.0924 - val_acc: 0.9700
Epoch 387/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1900 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1995 - acc: 0.9179 - val_loss: 0.0599 - val_acc: 1.0000
Epoch 388/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1914 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1769 - acc: 0.9388 - val_loss: 0.0804 - val_acc: 0.9800
Epoch 389/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2009 - acc: 0.9060WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1874 - acc: 0.9271 - val_loss: 0.0572 - val_acc: 1.0000
Epoch 390/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1757 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2083 - acc: 0.9158 - val_loss: 0.0775 - val_acc: 0.9867
Epoch 391/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1936 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2208 - acc: 0.9075 - val_loss: 0.0652 - val_acc: 0.9933
Epoch 392/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1799 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1932 - acc: 0.9204 - val_loss: 0.0539 - val_acc: 1.0000
Epoch 393/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1835 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2078 - acc: 0.9137 - val_loss: 0.1054 - val_acc: 0.9617
Epoch 394/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2821 - acc: 0.8680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2098 - acc: 0.9242 - val_loss: 0.0558 - val_acc: 1.0000
Epoch 395/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1806 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1812 - acc: 0.9346 - val_loss: 0.0879 - val_acc: 0.9650
Epoch 396/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2140 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2218 - acc: 0.9008 - val_loss: 0.0851 - val_acc: 0.9917
Epoch 397/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2393 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2098 - acc: 0.9187 - val_loss: 0.0737 - val_acc: 0.9783
Epoch 398/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2206 - acc: 0.8960WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1969 - acc: 0.9171 - val_loss: 0.0547 - val_acc: 1.0000
Epoch 399/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1838 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2315 - acc: 0.8967 - val_loss: 0.0710 - val_acc: 0.9900
Epoch 400/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1783 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2209 - acc: 0.9008 - val_loss: 0.0588 - val_acc: 0.9983
Epoch 401/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1968 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2346 - acc: 0.8946 - val_loss: 0.0964 - val_acc: 0.9617
Epoch 402/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2324 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2452 - acc: 0.8871 - val_loss: 0.0582 - val_acc: 1.0000
Epoch 403/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1611 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2069 - acc: 0.9117 - val_loss: 0.1173 - val_acc: 0.9383
Epoch 404/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2383 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2562 - acc: 0.8779 - val_loss: 0.0599 - val_acc: 1.0000
Epoch 405/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1814 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1932 - acc: 0.9196 - val_loss: 0.0593 - val_acc: 0.9900
Epoch 406/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2101 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1893 - acc: 0.9225 - val_loss: 0.0710 - val_acc: 0.9983
Epoch 407/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2013 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1844 - acc: 0.9283 - val_loss: 0.0897 - val_acc: 0.9617
Epoch 408/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2365 - acc: 0.8840WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1921 - acc: 0.9229 - val_loss: 0.0538 - val_acc: 1.0000
Epoch 409/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1815 - acc: 0.9340WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1952 - acc: 0.9200 - val_loss: 0.0536 - val_acc: 1.0000
Epoch 410/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1961 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2129 - acc: 0.9108 - val_loss: 0.0976 - val_acc: 0.9650
Epoch 411/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2526 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2223 - acc: 0.9042 - val_loss: 0.0549 - val_acc: 0.9983
Epoch 412/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2006 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1894 - acc: 0.9242 - val_loss: 0.0919 - val_acc: 0.9617
Epoch 413/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2135 - acc: 0.8920WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2233 - acc: 0.8996 - val_loss: 0.0605 - val_acc: 0.9983
Epoch 414/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2119 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1877 - acc: 0.9237 - val_loss: 0.0463 - val_acc: 1.0000
Epoch 415/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1774 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1727 - acc: 0.9417 - val_loss: 0.0568 - val_acc: 0.9983
Epoch 416/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1652 - acc: 0.9440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1733 - acc: 0.9392 - val_loss: 0.0469 - val_acc: 1.0000
Epoch 417/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1924 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1875 - acc: 0.9225 - val_loss: 0.0513 - val_acc: 1.0000
Epoch 418/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1853 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1719 - acc: 0.9396 - val_loss: 0.0531 - val_acc: 0.9933
Epoch 419/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1703 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1685 - acc: 0.9404 - val_loss: 0.0483 - val_acc: 0.9983
Epoch 420/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1732 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1757 - acc: 0.9367 - val_loss: 0.0466 - val_acc: 1.0000
Epoch 421/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1703 - acc: 0.9400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1709 - acc: 0.9371 - val_loss: 0.0544 - val_acc: 0.9983
Epoch 422/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1747 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1849 - acc: 0.9292 - val_loss: 0.0602 - val_acc: 0.9950
Epoch 423/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1569 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1883 - acc: 0.9271 - val_loss: 0.0718 - val_acc: 0.9867
Epoch 424/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1898 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2191 - acc: 0.9058 - val_loss: 0.0769 - val_acc: 0.9717
Epoch 425/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1753 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2054 - acc: 0.9067 - val_loss: 0.0599 - val_acc: 0.9967
Epoch 426/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2055 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1867 - acc: 0.9300 - val_loss: 0.0551 - val_acc: 0.9933
Epoch 427/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1499 - acc: 0.9520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1726 - acc: 0.9346 - val_loss: 0.0583 - val_acc: 0.9950
Epoch 428/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1905 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1749 - acc: 0.9304 - val_loss: 0.0457 - val_acc: 1.0000
Epoch 429/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1426 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1675 - acc: 0.9379 - val_loss: 0.0472 - val_acc: 1.0000
Epoch 430/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1489 - acc: 0.9600WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1627 - acc: 0.9446 - val_loss: 0.0427 - val_acc: 1.0000
Epoch 431/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1774 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1722 - acc: 0.9383 - val_loss: 0.0482 - val_acc: 0.9983
Epoch 432/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1590 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1607 - acc: 0.9446 - val_loss: 0.0501 - val_acc: 0.9933
Epoch 433/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1995 - acc: 0.9120WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1813 - acc: 0.9279 - val_loss: 0.0461 - val_acc: 1.0000
Epoch 434/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1512 - acc: 0.9500WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1860 - acc: 0.9187 - val_loss: 0.0488 - val_acc: 0.9983
Epoch 435/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1784 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1822 - acc: 0.9258 - val_loss: 0.0480 - val_acc: 0.9983
Epoch 436/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1452 - acc: 0.9520WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1582 - acc: 0.9463 - val_loss: 0.0419 - val_acc: 1.0000
Epoch 437/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1462 - acc: 0.9440WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1587 - acc: 0.9438 - val_loss: 0.0416 - val_acc: 1.0000
Epoch 438/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1633 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.1585 - acc: 0.9446 - val_loss: 0.0562 - val_acc: 0.9950
Epoch 439/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2129 - acc: 0.8860WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2079 - acc: 0.9042 - val_loss: 0.0489 - val_acc: 0.9983
Epoch 440/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1453 - acc: 0.9460WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.1670 - acc: 0.9346 - val_loss: 0.0398 - val_acc: 1.0000
Epoch 441/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1321 - acc: 0.9680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.1499 - acc: 0.9517 - val_loss: 0.0509 - val_acc: 0.9933
Epoch 442/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1828 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1612 - acc: 0.9375 - val_loss: 0.0437 - val_acc: 0.9983
Epoch 443/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1534 - acc: 0.9500WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1708 - acc: 0.9392 - val_loss: 0.0587 - val_acc: 0.9950
Epoch 444/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1986 - acc: 0.9100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2099 - acc: 0.9038 - val_loss: 0.0406 - val_acc: 1.0000
Epoch 445/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1816 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1891 - acc: 0.9254 - val_loss: 0.1023 - val_acc: 0.9600
Epoch 446/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2480 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1927 - acc: 0.9175 - val_loss: 0.0643 - val_acc: 0.9783
Epoch 447/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2292 - acc: 0.8720WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1884 - acc: 0.9171 - val_loss: 0.0780 - val_acc: 0.9717
Epoch 448/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1732 - acc: 0.9260WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1768 - acc: 0.9279 - val_loss: 0.0378 - val_acc: 1.0000
Epoch 449/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1314 - acc: 0.9660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1570 - acc: 0.9404 - val_loss: 0.0487 - val_acc: 0.9983
Epoch 450/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1890 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1809 - acc: 0.9275 - val_loss: 0.0754 - val_acc: 0.9683
Epoch 451/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1968 - acc: 0.9140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2140 - acc: 0.9013 - val_loss: 0.1531 - val_acc: 0.9333
Epoch 452/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4139 - acc: 0.8080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3079 - acc: 0.8492 - val_loss: 0.0713 - val_acc: 0.9733
Epoch 453/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2601 - acc: 0.8740WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2773 - acc: 0.8662 - val_loss: 0.0552 - val_acc: 0.9933
Epoch 454/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2065 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2106 - acc: 0.9046 - val_loss: 0.0607 - val_acc: 0.9950
Epoch 455/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2150 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2209 - acc: 0.9054 - val_loss: 0.1454 - val_acc: 0.9450
Epoch 456/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3298 - acc: 0.8240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.2786 - acc: 0.8721 - val_loss: 0.1553 - val_acc: 0.9350
Epoch 457/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3854 - acc: 0.7940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3166 - acc: 0.8446 - val_loss: 0.1355 - val_acc: 0.9500
Epoch 458/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2816 - acc: 0.8380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2250 - acc: 0.8921 - val_loss: 0.0490 - val_acc: 0.9983
Epoch 459/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2323 - acc: 0.8760WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2479 - acc: 0.8813 - val_loss: 0.0645 - val_acc: 0.9883
Epoch 460/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1873 - acc: 0.9140WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2623 - acc: 0.8700 - val_loss: 0.0568 - val_acc: 0.9950
Epoch 461/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2367 - acc: 0.8780WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2317 - acc: 0.8925 - val_loss: 0.0553 - val_acc: 1.0000
Epoch 462/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1877 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1999 - acc: 0.9287 - val_loss: 0.0554 - val_acc: 1.0000
Epoch 463/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1848 - acc: 0.9420WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2031 - acc: 0.9254 - val_loss: 0.0516 - val_acc: 1.0000
Epoch 464/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1772 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1900 - acc: 0.9375 - val_loss: 0.0586 - val_acc: 1.0000
Epoch 465/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1755 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1879 - acc: 0.9304 - val_loss: 0.0515 - val_acc: 1.0000
Epoch 466/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1870 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1925 - acc: 0.9279 - val_loss: 0.0566 - val_acc: 0.9967
Epoch 467/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1814 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2135 - acc: 0.9033 - val_loss: 0.0566 - val_acc: 1.0000
Epoch 468/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1897 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1849 - acc: 0.9379 - val_loss: 0.0488 - val_acc: 1.0000
Epoch 469/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1952 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 23us/sample - loss: 0.1958 - acc: 0.9196 - val_loss: 0.0612 - val_acc: 0.9983
Epoch 470/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2085 - acc: 0.9320WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1854 - acc: 0.9329 - val_loss: 0.0509 - val_acc: 1.0000
Epoch 471/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1848 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1875 - acc: 0.9346 - val_loss: 0.0542 - val_acc: 1.0000
Epoch 472/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2044 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1907 - acc: 0.9271 - val_loss: 0.0568 - val_acc: 1.0000
Epoch 473/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1732 - acc: 0.9380WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.1951 - acc: 0.9283 - val_loss: 0.0774 - val_acc: 0.9750
Epoch 474/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2091 - acc: 0.9080WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2090 - acc: 0.9167 - val_loss: 0.0660 - val_acc: 0.9917
Epoch 475/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1889 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1897 - acc: 0.9312 - val_loss: 0.0573 - val_acc: 0.9950
Epoch 476/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1900 - acc: 0.9220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1859 - acc: 0.9304 - val_loss: 0.0549 - val_acc: 1.0000
Epoch 477/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1917 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1824 - acc: 0.9337 - val_loss: 0.0532 - val_acc: 1.0000
Epoch 478/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1902 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.1780 - acc: 0.9404 - val_loss: 0.0582 - val_acc: 0.9950
Epoch 479/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2042 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.2076 - acc: 0.9154 - val_loss: 0.0526 - val_acc: 1.0000
Epoch 480/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1534 - acc: 0.9680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1948 - acc: 0.9275 - val_loss: 0.0717 - val_acc: 0.9833
Epoch 481/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2245 - acc: 0.8880WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2043 - acc: 0.9075 - val_loss: 0.0675 - val_acc: 0.9867
Epoch 482/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2387 - acc: 0.9040WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.2161 - acc: 0.9071 - val_loss: 0.0889 - val_acc: 0.9683
Epoch 483/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2524 - acc: 0.8680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 18us/sample - loss: 0.2449 - acc: 0.8871 - val_loss: 0.0505 - val_acc: 1.0000
Epoch 484/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1829 - acc: 0.9360WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1795 - acc: 0.9371 - val_loss: 0.0511 - val_acc: 0.9983
Epoch 485/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1891 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1815 - acc: 0.9317 - val_loss: 0.0482 - val_acc: 1.0000
Epoch 486/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1844 - acc: 0.9280WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1823 - acc: 0.9333 - val_loss: 0.0594 - val_acc: 1.0000
Epoch 487/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1985 - acc: 0.9160WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1803 - acc: 0.9342 - val_loss: 0.0533 - val_acc: 0.9950
Epoch 488/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1910 - acc: 0.9300WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1865 - acc: 0.9325 - val_loss: 0.0531 - val_acc: 1.0000
Epoch 489/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1520 - acc: 0.9620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 19us/sample - loss: 0.1856 - acc: 0.9287 - val_loss: 0.0605 - val_acc: 0.9917
Epoch 490/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2087 - acc: 0.9180WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.1869 - acc: 0.9300 - val_loss: 0.0550 - val_acc: 0.9883
Epoch 491/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.1719 - acc: 0.9240WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2477 - acc: 0.8863 - val_loss: 0.1522 - val_acc: 0.9433
Epoch 492/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3264 - acc: 0.8220WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.3412 - acc: 0.8421 - val_loss: 0.1659 - val_acc: 0.9300
Epoch 493/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.5245 - acc: 0.7400WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4473 - acc: 0.7875 - val_loss: 0.3507 - val_acc: 0.7717
Epoch 494/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4529 - acc: 0.7900WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.4420 - acc: 0.7971 - val_loss: 0.3535 - val_acc: 0.7433
Epoch 495/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.4998 - acc: 0.7100WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3663 - acc: 0.8371 - val_loss: 0.0755 - val_acc: 1.0000
Epoch 496/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3840 - acc: 0.8680WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3076 - acc: 0.8875 - val_loss: 0.1448 - val_acc: 1.0000
Epoch 497/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3159 - acc: 0.8940WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 22us/sample - loss: 0.2851 - acc: 0.8879 - val_loss: 0.1209 - val_acc: 0.9533
Epoch 498/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.2737 - acc: 0.8660WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.3072 - acc: 0.8742 - val_loss: 0.1489 - val_acc: 0.9783
Epoch 499/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3055 - acc: 0.8620WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 20us/sample - loss: 0.3130 - acc: 0.8779 - val_loss: 0.1051 - val_acc: 0.9667
Epoch 500/500
 500/2400 [=====>........................] - ETA: 0s - loss: 0.3024 - acc: 0.8480WARNING:tensorflow:Early stopping conditioned on metric `accuracy` which is not available. Available metrics are: loss,acc,val_loss,val_acc
2400/2400 [==============================] - 0s 21us/sample - loss: 0.2885 - acc: 0.8783 - val_loss: 0.0867 - val_acc: 1.0000
1500/1500 [==============================] - 0s 45us/sample - loss: 0.3744 - acc: 0.8360
  
    
    

    This is an example
    

    
 
  

    
      
          
            
  


This is an example


[ ]:













More text


[3]:





for a in range(20):
    print(a)
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import numpy as np
from sklearn.ensemble import GradientBoostingClassifier








[15]:





x = np.random.rand(100,50)
y = np.ones(100).astype(str)
y[:50] = "IN"
y[50:] = "OUT"








[16]:





clf = GradientBoostingClassifier()
clf.fit(x, y)
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GradientBoostingClassifier()







[17]:





clf.score(x,y)
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1.0







[18]:





np.save("test.npy", clf)








[20]:





m = np.load("test.npy", allow_pickle=True)[0][0]








[23]:





m.score(x,y)













C:\ProgramData\Anaconda3\lib\site-packages\sklearn\utils\validation.py:72: FutureWarning: Beginning in version 0.22, arrays of bytes/strings will be converted to decimal numbers if dtype='numeric'. It is recommended that you convert the array to a float dtype before using it in scikit-learn, for example by using your_array = your_array.astype(np.float64).
  return f(**kwargs)












---------------------------------------------------------------------------
UFuncTypeError                            Traceback (most recent call last)
~\AppData\Local\Temp/ipykernel_31660/3406614255.py in <module>
----> 1 m.score(x,y)

C:\ProgramData\Anaconda3\lib\site-packages\sklearn\base.py in score(self, X, y, sample_weight)
    550         from .metrics import r2_score
    551         y_pred = self.predict(X)
--> 552         return r2_score(y, y_pred, sample_weight=sample_weight)
    553
    554     def _more_tags(self):

C:\ProgramData\Anaconda3\lib\site-packages\sklearn\utils\validation.py in inner_f(*args, **kwargs)
     70                           FutureWarning)
     71         kwargs.update({k: arg for k, arg in zip(sig.parameters, args)})
---> 72         return f(**kwargs)
     73     return inner_f
     74

C:\ProgramData\Anaconda3\lib\site-packages\sklearn\metrics\_regression.py in r2_score(y_true, y_pred, sample_weight, multioutput)
    601         weight = 1.
    602
--> 603     numerator = (weight * (y_true - y_pred) ** 2).sum(axis=0,
    604                                                       dtype=np.float64)
    605     denominator = (weight * (y_true - np.average(

UFuncTypeError: ufunc 'subtract' did not contain a loop with signature matching types (dtype('<U32'), dtype('<U32')) -> dtype('<U32')
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