LSTM code
==
import numpy as np
import pandas as pd
from sklearn.metrics import mean_squared_error
import matplotlib.pyplot as plt
Traning_set = pd.read_excel("file",sheet_name = "TR")
Training_set = Traning_set.iloc[:,0:3].values
Training_set
X_train = Training_set[:,:2]
Y_train = Training_set[:,-1]
len(Training_set)
X_train=np.reshape(X_train,(1626,2,1))
X_train
Y_train=np.reshape(Y_train,(1626,1,1))
Y_train
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
from tensorflow.keras.layers import LSTM
from tensorflow.keras.layers import Dropout
from keras.optimizers import SGD
#from keras.optimizers import adam
reg = Sequential()
reg.add(LSTM(units=50,input_shape=(2,1),activation='relu'))
reg.add(LSTM(units=(2, activation='relu'))
reg.add(Dense(units=1))
reg.compile(optimizer='adam',loss='mean_squared_error')
reg.fit(X_train,Y_train,batch_size=15,epochs=100)
#Y_train_pred_LSTM=reg.predict(X_train)
#rmse_train=np.sqrt(mean_squared_error(Y_train,Y_train_pred_LSTM))
#print("RMSE: %f" %(rmse_train))
#from sklearn.metrics import r2_score
#print("R square on training data --> ",r2_score(Y_train,Y_train_pred_LSTM))
Testing_set = pd.read_excel("file", sheet,”TS2")
Testing_set
Grid_input_variable = Testing_set.iloc[:,0:2].values
Grid = Grid_input_variable
len(Grid)
Grid = np.reshape(Grid,(31106,2,1))
#reg = Sequential()
#reg.add(LSTM(units=12,input_shape=(2,1),activation='sigmoid'))
predicted_grid = reg.predict(Grid)
predicted_grid
array = predicted_grid
df = pd.DataFrame(array)
df.head()
df.to_excel("file")
#df.to_excel('file')
Y_train_pred_LSTM = reg.predict(X_train)
Y_train_pred_LSTM
array=Y_train_pred_LSTM
df=pd.DataFrame(array)
df.head()
df.to_excel("file")

BI-LSTM code

import numpy as np
import pandas as pd
from sklearn.metrics import mean_squared_error
import matplotlib.pyplot as plt
Traning_set = pd.read_excel("file",sheet_name = "TR")
Training_set = Traning_set.iloc[:, 0:2].values
Training_set
X_train = Training_set[:,:2]
Y_train = Training_set[:,-1]
len(Training_set)
X_train=np.reshape(X_train,(1627,2,1))
X_train
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
from tensorflow.keras.layers import LSTM
from tensorflow.keras.layers import Dropout
from tensorflow.keras.layers import Bidirectional
from tensorflow.keras.layers import Embedding
model = Sequential()
model.add(Bidirectional(LSTM(100),input_shape=(2,1)))
model.add(Dense(1,activation='sigmoid'))
model.compile(optimizer='adam',loss='mean_squared_error')
model.summary()
Model: "sequential_1"
model.fit(X_train,Y_train,batch_size=15,epochs=300)
from sklearn.metrics import mean_squared_error
Y_train_pred_BI_LSTM=model.predict(X_train)
rmse_train=np.sqrt(mean_squared_error(Y_train,Y_train_pred_BI_LSTM))
print("RMSE: %f" %(rmse_train))
from sklearn.metrics import r2_score
print("R square on training data --> ",r2_score(Y_train,Y_train_pred_BI_LSTM))
Testing_set = pd.read_excel("file",sheet_name = "TS2")
Testing_set
Grid_input_variable = Testing_set.iloc[:,0:2].values
Grid_input_variable
Grid = Grid_input_variable
len(Grid)
Grid = np.reshape(Grid,(31106,2,1))
predicted_grid = model.predict(Grid)
predicted_grid
array = predicted_grid
df = pd.DataFrame(array)
df.head()
df.to_excel("file")

 
CNN model
import pandas as pd
import numpy as np
from numpy import absolute 
from sklearn.metrics import mean_squared_error
from sklearn.metrics import mean_absolute_error
from sklearn.model_selection import train_test_split
from sklearn.metrics import r2_score
from matplotlib import pyplot as plt
from sklearn import metrics
import tensorflow as tf
from keras.models import Sequential
from keras.layers import Dense, Dropout, Activation, Flatten, Conv1D, MaxPool2D
Traning_set = pd.read_excel("file",sheet_name = "TR")
data = Traning_set.values
X_train = data[:,:2]
Y_train = data[:,-1]
#defining model
cnn = Sequential()
#adding convolution layer
cnn.add(Conv1D(32,2,activation='relu', input_shape=(2,1)))
cnn.add(Flatten())
cnn.add(Dense(64,activation='relu'))
cnn.add(Dense(1))
cnn.compile(loss='mse', optimizer='adam')
cnn.summary()
Model: "sequential_1"
cnn.fit(X_train,Y_train,batch_size=10,epochs=10)
Testing_set = pd.read_excel("file",sheet_name = "TS")
data = Testing_set.values
X_test = data[:,:2]
Y_test = data[:,-1]
cnn.fit(X_test,Y_test,batch_size=10,epochs=10)
y_train_pred = cnn.predict(X_train)
rmse_train = np.sqrt(mean_squared_error(Y_train, y_train_pred))
print("RMSE: %f" % (rmse_train))
y_test_pred = cnn.predict(X_test)
rmse_test = np.sqrt(mean_squared_error(Y_test, y_test_pred))
print("RMSE: %f" % (rmse_test))
print("R square on training data --> ",r2_score(Y_train,y_train_pred))
print("R square on testing data --> ",r2_score(Y_test,y_test_pred))
df_final = pd.DataFrame()
df_final ['C1'] = X_train[:,0]
df_final ['C2'] = X_train[:,1]
df_final ['A_FOS'] = Y_train
df_final ['P_FOS'] = y_train_pred 
df_final.to_excel("file")
df_final = pd.DataFrame()
df_final ['C1'] = X_test[:,0]
df_final ['C2'] = X_test[:,1]
df_final ['A_FOS'] = Y_test
df_final ['P_FOS'] = y_test_pred
df_final.to_excel("file")

 RNN model
import numpy as np
import pandas as pd
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
from tensorflow.keras.layers import LSTM
from tensorflow.keras.layers import Dropout
import matplotlib.pyplot as plt
Traning_set = pd.read_excel("file",sheet_name = "TR")
data = Traning_set.values
#Training_set = Traning_set.iloc[:, 0:3].values
#Training_set
X_train = data[:,:2]
Y_train = data[:,-1]
X_train = np.asarray(X_train).astype(np.float32)
Y_train = np.asarray(Y_train).astype(np.float32)
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import SimpleRNN
from tensorflow.keras.layers import Embedding
model = Sequential()
model.add(SimpleRNN(units=32, input_shape=(2,1), activation="relu"))
model.add(Dense(8, activation="relu")) 
model.add(Dense(1))
model.compile(loss='mean_squared_error', optimizer='rmsprop')
model.summary()
model.fit(X_train,Y_train, epochs=500, batch_size=16, verbose=2)
Testing_set = pd.read_excel("file",sheet_name = "TS")
data = Testing_set.values
X_test = data[:,:2]
Y_test = data[:,-1]
X_test=np.asarray(X_test).astype(np.float32)
Y_test=np.asarray(Y_test).astype(np.float32)
Y_train_pred_RNN=model.predict(X_train)
rmse_train=np.sqrt(mean_squared_error(Y_train,Y_train_pred_RNN))
print("RMSE: %f" %(rmse_train))
from sklearn.metrics import mean_squared_error
print("R square on training data --> ",r2_score(Y_train,Y_train_pred_RNN))
from sklearn.metrics import r2_score
model.fit(X_test,Y_test,batch_size=15,epochs=500)
Y_train_pred_RNN = model.predict(X_train)
Y_train_pred_RNN
Y_test_pred_RNN = model.predict(X_test)
print(Y_test_pred_RNN)
