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1 Integrating Google drive to google coloab

Step 1: Lauch the colab environment
Step 2: Navigate the google colab website using google
Step 3: Now upload the File

1. Upload the ipynb or py file

Step 4: From Runtime change the GPU acceleration
Step 5: Save the runtime for next use

Open notebook

Examples

Recent

Google Drive

GitHub

Upload Browse

or drag a file here

+ New notebook




Change runtime type

Runtime type

Python 3

Hardware accelerator @

@® cpru (O T4aGPU

(O v2-8TPU

Want access to premium GPUs? Purchase additional compute units

Cancel Save

2 Starting the session

Step 1: Now open the google and launch the google colab
Step 2:Login into the mail

Step 3:0pen new /saved configuration file

Step 5 : Activate the GPU

Step 6 : Upload the Notebook



Change runtime type

Runtime type

Python 3

Hardware accelerator (@)

O cpPu @ T4aGPU

O vz2-8TPU

Want access to premium GPUs? Purchase additional compute units

3 Loading of Data

Step 1:Set up the configuration

CONFIG = [
# Data
"train_path': 'train.
‘test_path': 'test.c

remove_constant_sensors’:
# Architecture - Enhanced BiMamba

|_state
onv': 4,
‘expand': 2,
‘num_mamba_1
"num_hea
‘dr

Step 2: Load the data and process
1. Change the path forthe usage

ImprovedDataProcessor:
def __init_ (self, config, window_size=
self.config = config
self.window_size = window_size if window_size else config.get(
self.scaler =
self.feature_cols
self.num_features

VAwWNR
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load_data(self):
train_df = pd.read_csv(self.config['train_path'])
test_df = pd.read_csv(self.config[ 'te th'1)

print(f"Raw train: {train_df.shape}, Raw test: {test_df.shape}")

op_cols = [c for c in train_df.columns if c.startswith('op_ setti
sensor_cols = [c for c in train_df.columns if c.startswith

if self.config['r ant_. 1:
sensor_cols [c for c in sensor_cols if c not in CONSTANT_SENSORS]

self.feature_cols = op_cols + sensor_cols
self.num_features = len(self.feature_cols)
print(f"Featu {self.num_features} ({len(op_cols)} op i {len(sensor_cols)




4 End Results

TABLE 1: Main Performance Metr

Model Adj R2 NASA Score Parameters
0 MAMBA-CROSS ] 0.6868 0.6867 10.61 588,804
1 LSTM 0.5546 0.5546 13.60 161,602

2 Transformer 0.5509 0.5508 25.95 174,466

TABLE 2: Predicti

Model +-5 cyc (%) +-10 cyc (%) +-15 cyc (%) +-20 cyc (%) Early (%) Late (%)

MAMBA-CROSS 53.56 67.15 76.22 82.63 29.02 70.98
LSTM 26.99 50.00 64.82 75.16 23.40 76.60

Transformer 40.19 56.05 67.39 77.05 26.56 73.44

TABLE 3: Per-Dataset RMSE Comparison

Dataset MAMBA-CROSS LSTM Transformer Best
FDO0O01 14.99 20.28 19.91 MAMBA
FD002 18.17 21.26 20.51 MAMBA
FDO003 13.01 16.51 17.71 MAMBA
FD004 15.99 18.36 18.90 MAMBA

OVERALL 16.17 19.28 19.36

4: Per-Dataset R2 Score Comparison

Dataset MAMBA-CROSS LSTM Transformer
FDO0O01 0.7456 0.5346 0.5512
FD002 0.6561 0.5295 0.5620
FDO003 0.7604 0.6144 0.5562
FDO004 0.6572 0.5480 0.5214

OVERALL 0.6868 0.5546 0.5509




TABLE 5: MAMBA-CROSS Detailed Per-Dataset Performance

Dataset R2 NASA +-10cyc (%) +-20cyc (%) Samples

FDO001 ! 0.7456  6.91 83.52 10196
FD002 0.6561 9.39 g 76.88 26505
FD003 d 0.7604 6.71 : 88.70 13696

FD004 s 0.6572 14.24 : 84.38 34081

Model Comparison: Validation RMSE Model Comparison: Validation Loss
32
= MAMBA-CROSS = MAMBA-CROSS
= LSTM = LSTM
30 —— Transformer 0.0030 —— Transformer
28
) 00025
=S @
2 8
w -
z g
% g
g 24 = 0.0020
£ s
=
22
0.0015
20
18 00010
0 5 10 15 20 0 5 10 15 20
Epoch Epoch
MAMBA-CROSS: Gradient Norm During Training Learning Rate Schedule
0.00030
0.6
0.00028
05
£ 04 © 000026
5 T
2 4
= g
k] £
5 03 @
I 3 000024
0.2
0.00022
01
0.00020
0.0
0 5 10 15 20 0 5 10 15 20
Epoch Epoch
Model Comparison: Key Metrics Model Comparison: R2 (Higher is Better)
1.0
= MAMBA-CROSS
25 mm LSTM
B Transformer
08
20
—_ 0.6
£ 55 ® 05546 05509
S g
% 7]
o
3 @
> 04
10
5 02
0 0.0

RMSE MAE NASA Score MAMBA-CROSS LSTM Transformer



5 References

Google Colab. (n.d.). https://colab.research.google.com/

Carvalho, T.P., Soares, F.A., Vita, R., Francisco, R.D.P., Basto, J.P. and Alcal3, S.G. (2019) 'A systematic literature
review of machine learning methods applied to predictive maintenance', Computers & Industrial Engineering,
137, p.106024.



