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0000000000000 000 O self tapeNum = self.fileData[0] + self.fileData[1]*256

self. TapeNumCurrent = 0 self.arraylndex = self.fileData[2:2997]

self.fileJudge = self.fileData[2999] + self.fileData[3000]*256 self.reel = self.fileData[ 3200:3599]

self.dataList = [] for i in range(0, self.tapeNum): dataTtrack = DataTtrack()

ifi==0: dataTtrack.headBegin = 3600 else:

dataTtrack.headBegin = self.dataList[i - 1].dataBegin + self.dataList[i-1].dataNum*2

dataTtrack.dataBegin = dataTtrack.headBegin + 240 dataTtrack.dataNum = self.file
Data[dataTtrack.headBegin + 114] + self.fileData[dataTtrack.headBegin+115] * 256
dataTtrack.samplelnterval = (self.fileData[dataTtrack.headBegin+116] + self.fileData[dataTtrack.headBegin+
117] * 256)/5 dataTtrack.waveSpeed = self.fileData[dataTtrack.headBegin + 238]

+ self fileData[dataTtrack.headBegin+239] * 256  dataTtrack.data =[]

for j in range(dataTtrack.dataBegin, dataTtrack.dataBegin+dataTtrack.dataNum,2):

dataCache = self fileData[j] + self.fileData[j+1]*256 if self.fileData[j+1] >= 128 :

dataCache -=65536 dataTtrack.data.append(dataCache)

self.dataList.append(dataTtrack)

0000000000000 0o0bO0o0bOoOoobOoobooooDoa

1000000000000 000RULOODODO0O0O020000000000000D0000DO0DO0O
OO03000000obO0o0oooooooooooooono

O 0O RUL

# Data Labeling - generate column RUL

rul = pd.DataFrame(train_df.groupby('id")['cycle'].max()).reset_index() rul.columns = ['id", 'max’]

train_df = train_df.merge(rul, on=['id"], how="left")
train_df['RUL'] = train_df['max'] - train_df['cycle'] train_df.drop('max’, axis=1, inplace=True)



train_df.head()
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# generate label columns for training data wl =30 w0 =15
train_df['labell'] = np.where(train_df['RUL"] <=w1, 1, 0) train_df['label2'] = train_df['label1"]
train_df.loc[train_df['RUL'] <=wo0, 'label2"] = 2 train_df.head()
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# MinMax normalization train_df['cycle_norm"] = train_df['cycle]

cols_normalize = train_df.columns.difference(['id",'cycle’,'RUL','labell’,'label2'])

min_max_scaler = preprocessing.MinMaxScaler()

norm_train_df = pd.DataFrame(min_max_scaler.fit_transform(train_df[cols_normalize]),
columns=cols_normalize,

index=train_df.index) join_df = train_df[train_df.columns.difference(cols_normalize)].join(norm_train_df)
train_df = join_df.reindex(columns = train_df.columns) train_df.head()
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def gen_sequence(id_df, seq_length, seq_cols): data_array =id_df[seq_cols].values
num_elements = data_array.shape[0] for start, stop in zip(range(0, num_elements-
seq_length), range(seq_length, num_elements)): yield data_array[start:stop, :]

OOLSTMOOOOOOODO O TensorFlowD O Keras

# build the network nb_features = seq_array.shape[2] nb_out = label_array.shape[1]

model = Sequential() model.add(LSTM( input_shape=(sequence_length, nb_features),

units=100, return_sequences=True)) model.add(Dropout(0.2)) model.add(LSTM(  units=50,
return_sequences=False)) model.add(Dropout(0.2)) model.add(Dense(units=nb_out, activation="sigmoid"))
model.compile(loss="binary_crossentropy’, optimizer="adam’, metrics=["accuracy'])
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#fitthenetwork D O O OO Tensorflowd D O O OO O OO
model.fit(seq_array, label_array, epochs=10, batch_size=200, validation_split=0.05, verbose=1,
callbacks = [keras.callbacks.EarlyStopping(monitor="val_loss’, min_delta=0, patience=0, ve
rbose=0, mode="auto")]) # training metrics predict_x=model.predict(seq_array,verbose=1, batch_size=200)
# make predictions and compute confusion matrix y_pred=(predict_x>= 0.5).astype("int32")
y_true = label_array print(*Confusion matrix\n- x-axis is true labels.\n- y-
axis is predicted labels") cm = confusion_matrix(y_true, y_pred)
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