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1 Introduction

This document contains the detailed instruction on how to replicate the experiment from the
main research paper. The configuration manual discusses the machine requirement needed to
build and run this model. The steps to all the installation required are mentioned in this
document.

This experiment requires python version 3.9.16 to be installed in the system.

2 Hardware configuration

The hardware configuration of the system used to build and run this experiment is as follows:

Device specifications

Device name
Processor
Installed RAM
Device ID
Product ID
System type

Pen and touch Mo

Copy

Windows specifications

Edition Windows 10 Home Single Language
Version 22H2

Installed on

05 build

Experience Windows Feature Experience Pack 1000.19056.1000.0

Copy



rhl Detailed information about your NVIDIA hardware and the system it’s running on.
AL/

Display Components

System information
1 Operating system: Windows 10 Home Single Language, 64-hit

Direct¥ runtime version: 12.0

Graphics card information

Items Details
GeForce 940M Driver version: 450.89 ~
! Driver Type: DCH
Direct3D feature level: 11.0
CUDA Cores: 384
Graphics dock: 1071 MHz
Memory data rate: 1.30 Ghps
{ Memory interface: G4-hit
Memory bandwidth: 14.40 GB/s
Total available graphics ... 10201 MB W
| £ >
i
About
i
i
i
Save Cloze

1

3 Project Files
This section describes the project files needed to replicate the experiment.

Pre-requisite:

The system should have lightkurve python module installed and associated visualization
modules such as matplotlib, seaborn etc. The CNN model was created using TensorFlow and
the system available Nvidia GPU. If GPU is not present in system, the file can be run on
Google collab for faster execution.

Dataset:
The dataset containing the confirmed exoplanets data and confirmed false positive data was
obtained from https://exoplanetarchive.ipac.caltech.edu/



NASA EXOPLANET ARCHIVE
NASA EXOPLANET SCIENCE INSTITUTE
Home About Us Data Tools Support

Links to Data in the Exoplanet Archive

Confirmed Planets
» Planstary Systems
» Planetary Systems Compaosite Data
= Stellar Hosts
s Atmospheric Spectroscopy Table
s Microlensing Planets Table
» Direct Imaging Table
» Transiting Planets Table

Kepler
= KOl Table (Cumulative list}
= KOl Table (All lists)
» Kepler Positional Probabilities Table
» Kepler False Positive Probabilities Table
» Kepler Certified False Positives Table
s Kepler Completeness and Reliability Products
s Kepler Confirmed Names Table
s Kepler Stellar Table (Search)
s Kepler Threshold-Crossing Events Table (TCEs)

Transit Surveys
» TESS Project Candidates Table
K2 Targets (Search)
= K2 Planets and Candidates Table
= K2 Confirmed Names Table
» CoRoT Astero-Seismaology
= SuperWASP Light Curves (Search)
s KELT Light Curves (Search)

Once the data is downloaded, the necessary data such as the TOI or KOI star names and the
orbital period data is extracted and put in another excel sheet for easy access. This data is
then read by the jupyter file and the associated lightcurves of the TOI/KOI stars are generated
and saved.

4  Software used:

e Microsoft Excel for maintain initial dataset.
e Jupyter Notebook for coding the model and evaluation.
e TensorFlow for using the available system Nvidia GPU for training the CNN model.

5 Replicating the experiment:

To generate the lightcurves, import the lightkurve module and download the
lightcurve data using the search_lightkurve command.



from lightkurve import search_targetpixelfile
from lightkurve import TessTargetPixelFile
import matplotlib.pyplot as plt

#matplotlib inline

import lightkurve as lk

import numpy as np

import pandas as pd

import os

# Read the Excel file

stars_df = pd.read_excel(r'Thesis files\LightCurve_images\FP_names.xlsx')

# Extract star names and corresponding orbital periods
star_names = stars_df['TESS'].tolist()

orbital periods = stars_df['TESS orbit'].tolist()

# Create directories to save plots 1if they don't exist

folded_dir = r'Thesis files\LightCurve_ images\TES5 orbit_FP_felded’
binned dir = r'Thesis files\LightCurve_images\TES5 orbit_FP_binned®
os.makedirs(folded_dir, exist_ok=True)

os.makedirs(binned_dir, exist_ok=True)

for star_name, period in zip(star_names, orbital_periods)
try:
# Search and download Light curve for each star
# print(star_name)
lc = lk.search_lightcurve("TIC ' + str{int(star_name)) , mission='TESS' , cadence="long').download()

Once all the lightcurves are generated, they are stored in separate files for training and
testing. The files are then read in by the models that are trained. Once the models are trained,
they are loaded into a script to turn it into an ensemble model.

import os

import cv2

import joblib

import numpy as np

import pandas as pd

import tensorflow as tf

from tensorflow.keras.models import load model

from sklearn.metrics import confusion_matrix, accuracy_score, precision_score, recall_score, fl1_score
import seaborn as sns

import matplotlib.pyplot as plt

# Logd models

random_forest_model = joblib.load("models/random forest_Training 7@ 3@.pkl™)
svm_model = joblib.load("models/svm binned_training 7@_38.pkl"™)

keras_model = load_model(“"models/CNN_Training 7@ 3@.hs")

The files need to be executed in the following order for the project to work

SVM _lightcurve.ipynb
Ensemble_lightcurve _code.ipynb

1. Lightkurve_generation_file.ipynb
2. Kepler_dataAnalysis.ipynb

3. CNN.ipynb

4. Random Forest.ipynb

5. KNN.ipynb

6.

7.

The lightcurve data files that is used for training and testing and the created models (CNN,
KNN, SVM and Random forest) are saved on my google drive and can be accessed with the
following link.

https://drive.google.com/drive/folders/IbHKSrFBcqKJIM1fjgJnrFaDe0S009z2M?usp=drive

link


https://drive.google.com/drive/folders/1bHKSrFBcqKJlM1fjqJnrFaDe0S0o9z2M?usp=drive_link
https://drive.google.com/drive/folders/1bHKSrFBcqKJlM1fjqJnrFaDe0S0o9z2M?usp=drive_link

