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1 Introduction

This Configuration hand book provides complete information on software, hardware and
all the steps required to develop the the Aero Engine Maintenance System.

The software and hardware requirements are specified in section 2, followed by the de-
velopment of Remaining Useful Life prediction model, Defect Detection model and Web
application.

2 System Configuration

The hardware and software specification are mentioned in this section.

2.1 Hardware Requirement

Table 1: Hardware Requirement

Operating System | Windows 11
Ram 8.0 GB
Hard Disc 250 GB

2.2 Software Requirement

Table 2: Software Requirement

Programming Tools Google Colab, Visual Studio Code
Web Browser Google Chrome or Brave
Other Required Software | Overleaf, Microsoft Word, and Microsoft EXcel

3 Remaining Useful Life (RUL)

This section consist of complete information in developing the CNN-BiLSTM model for
RUL prediction. The section include Loading data, Calculating Rul, EDA, Model build-
ing and Training, Prediction and Testing
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Figure 1: Loading and plotting the histograms

Exploratory Data Analysis

Figure 2: Exploratory Data Analysis



RUL Calculation and Data Transformation
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Figure 3: Calculating RUL and Data Transformation

Model Building and Training
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Figure 4: Model Building and model Training

Test Data and Prediction
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Figure 5: Preparing Test Data and Prediction



MAE and MSE
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Figure 6: MAE and MSE

Testing
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Figure 7: Testing



4 Defect Detection

This section consist of complete information in developing the VGG16-SVM model for
Defect Detection. The images include Libraries, Loading the data, Feature Extraction,
Transformation, Merging the label and Feature data, Model building and Training, Pre-
diction, and Testing.

Import Libraries

Figure 8: Libraries

Data Preprocessing
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Figure 9: Loading data, Feature Extraction, Transformation, and Merging Data



Merging Data for VGG16-SVM model
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Figure 10: Loading the Label data, Merging With the Extracted Data and Histogram
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Figure 11: UMAP and Result Visualization
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Figure 12: Data Transformation Figure 13: Classification Matrix

Preprocessing Test Data
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Figure 14: Loading and Feature Extraction of Test Data
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Figure 15: Prediction Function and Saving the model



Testing
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Figure 16: Testing the Model and Confusion matrix

5 Web Application

This section provides the overall information of building the Web Application using
Streamlit. The images include the Defect Detection and Remaining Useful life (RUL)
prediction section and the code for corresponding Buttons and Sliders.
Initially the saved models, the requirements and the code for the web application should
be stored in one folder. For implementing the application virtual environment should be
installed.

The steps for running the code for application are:

e pip install virtualenv

virtualenv venv

pip install -r requirements.txt

venv\Scripts\activate

streamlit application.py

Libraries

+ Model

st.set_page config(page title="AeroInsight”, page_il:r:un:"}

Figure 17: Libraries for Developing the Web Application



Defect Detection

Figure 18: Defect Detection section in Web Application

Remaining Useful Life (RUL)

Figure 19: RUL section in Web Application



Drop down Menu adn Buttons

rite

= predict_image cl 1, svm, scaler, class_mapping)
[predicted_cl

Figure 20: Drop down menu and Buttons to initiate Defect Detection

Sliders for Sensors

Figure 21: Sliders for Sensors and Button to initiate REUL Prediction
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6 Results

This section provides the output generated in the Aero Engine Maintenance System Web
Application. The out put for both Remaining Useful Life and Defect detection is included.

Aero Engine Maintenance System

Aero-Engine Defect Detection and
RUL Analysis

Defec ection

Figure 22: Interface

Defect Detection

Aero-Engine Defect Detection and
RUL Analysis

Defect Detection
T
ij Drag o dirop file here

™ n.jpe

=d class of the Image is: soratch

Figure 23: Defect Detection Result

7 How to run the code?

e Rul prediction:

Upload the train_ FDO001, test FD001, and RUL_FDO001 data to google colab. By
clicking the run all option, the code will run automatically.
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Sensor Data

Aero-Engine Defect Detection and
RUL Analysis

Remaining Useful Life (RUL) Analysis
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Figure 24: RUL Prediction

Sensor Data and Prediction
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Predicted Remaining Useful Life (RULE 12429

Figure 25: RUL Prediction

e Defect Detection:

Upload the data from kaggle to google drive and mount it to google colab. The
code can be run by changing the path of the input data in the code.

e Application

Open the application folder in the visual studio code. Select the application.py
pythone file, and in the terminal, select cmd and folow the steps mentioned in the
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application section of configuration manual.
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