FINAL THESIS BOOK
CAPSTONE DESIGN

U == Telkom

University

Advanced Genomic Profiling and Classification of Breast
Cancer Types: Leveraging Machine Learning Techniques

for Precision Diagnostics

Compiled by:

Aurellia Rasya Gunawan / 1101213214
Ghina Mufidah/ 1101213452
Shania Wardani/ 1101213427

Tia Hasna Humayra/ 1101213479

TELECOMMUNICATIONS ENGINEERING BACHELOR'S DEGREE
FACULTY OF ELECTRICAL ENGINEERING

TELKOM UNIVERSITY BANDUNG
2025



APPROVAL PAGE
CAPSTONE DESIGN BOOK

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

Has been approved and ratified as part of the Capstone Design
Telecommunication Engineering Undergraduate Program
Faculty of Electrical Engineering
Telkom University

Bandung
Compiled By:

Aurellia Rasya Gunawan / 1101213214
Ghina Mufidah/ 1101213452
Shania Wardani/ 1101213427

Tia Hasna Humayra/ 1101213479

Bandung, 13 January 2025

Approving,
Supervisor Co-Supervisor
r
f g
Suryo Wibowo, ST . M.T, Ph.D Dr. Koredianto Usman, S.T. M. Sc.

U T ONIP. 10870003 NIP. 2750053




APPROVAL PAGE
CAPSTONE DESIGN BOOK

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

Has been approved and ratified as part of the Capstone Design
Telecommunication Engineering Undergraduate Program
Faculty of Electrical Engineering
Telkom University

Bandung

Compiled By:

Aurellia Rasya Gunawan / 1101213214
Ghina Mufidah/ 1101213452
Shania Wardani/ 1101213427

Tia Hasna Humayra/ 1101213479

Bandung, 13 January 2025
Approving,

Supervisor Co-Supervisor

Suryo Adhi Wibowo, S.T., M.T., Ph.D. Dr. Koredianto Usman, S.T., M. Sc.
NIP. 10870003 NIP. 2750053




ORIGINALITY STATEMENT SHEET

I, the undersigned:

Name : Aurellia Rasya Gunawan

Student ID : 1101213214

Address : J1. Cipinang Kebembem No. 2, RT.13/RW.13, Pisangan Timur,
Kec. Pulo Gadung, Kota Jakarta Timur, Daerah Khusus Ibukota Jakarta
(13230)

Phone Number : +62 852-1099-6596

Email : aurelliarasya27@gmail.com

I therefore declare that this Capstone Design Book is my original work, created in

collaboration with my Capstone Design group, titled:

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

I am prepared to accept the risks and repercussions that may be imposed on me in the
future if this work is found to violate academic honesty or scientific ethics or if there is evidence

of its originality.

Bandung, 18 December 2024

Aurellia Rasya Gunawan
1101213214

il



ORIGINALITY STATEMENT SHEET

I, the undersigned:

Name : Ghina Mufidah
Student ID : 1101213452
Address : Perumahan Taman Bukirsari Estate Kav. 07,

JIn. Raya Bukirsari, Tulusrejo, Lowokwaru, Kota Malang, Jawa Timur,

(65141)
Phone Number : +62 812-5254-9993
Email : mufidahgl7@gmail.com

I therefore declare that this Capstone Design Book is my original work, created in

collaboration with my Capstone Design group, titled:

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

I am prepared to accept the risks and repercussions that may be imposed on me in the
future if this work is found to violate academic honesty or scientific ethics or if there is evidence

of its originality.

Bandung, 18 December 2024

Ghina Mufidah
1101213452

iii



ORIGINALITY STATEMENT SHEET

I, the undersigned:

Name : Shania Wardani
Student ID : 1101213427
Address : Sijeruk, Ngaren, Ngadirejo, Temangggung

Phone Number : +62 822-2135-1308

Email : shaniawrdn22@gmail.com

I therefore declare that this Capstone Design Book is my original work, created in

collaboration with my Capstone Design group, titled:

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

I am prepared to accept the risks and repercussions that may be imposed on me in the
future if this work is found to violate academic honesty or scientific ethics or if there is evidence

of its originality.

Bandung, 18 December 2024

&

Shania Wardani
1101213427

v



ORIGINALITY STATEMENT SHEET

I, the undersigned:

Name : Tia Hasna Humayra

Student ID : 1101213479

Address : J1. Gatot Subroto, kp kali ulu, Kec. Cikarang Utara,
Kabupaten Bekasi

Phone Number : +62 813-8600-2400

Email : tiahasna305@gmail.com

I therefore declare that this Capstone Design Book is my original work, created in

collaboration with my Capstone Design group, titled:

ADVANCED GENOMIC PROFILING AND CLASSIFICATION OF BREAST
CANCER TYPES: LEVERAGING MACHINE LEARNING TECHNIQUES FOR
PRECISION DIAGNOSTICS

I am prepared to accept the risks and repercussions that may be imposed on me in the
future if this work is found to violate academic honesty or scientific ethics or if there is evidence

of its originality.

Bandung, 18 December 2024

Aoy

Tia Hasna Humayra
1101213479




ABSTRACT

One of the biggest causes of death for women is still breast cancer and survival rates
are significantly decreased by delayed identification. This study aims to employ machine
learning approaches to classify breast cancer subtypes by utilizing sophisticated genomic
profiling. The web-based application that was built makes use of data from genomic profiling.
It provides precise and effective diagnostics for categorizing breast cancer by combining

Artificial Neural Networks (ANN) with 30 features and with 6 features.

Rigorous testing of the models demonstrated their effectiveness in classifying breast
cancer subtypes. The ANN model with 30 features achieved a remarkable accuracy rate of
99%, while the ANN model with 6 features achieved 100%, showcasing its superior ability to
capture targeted genomic patterns with fewer features. The fundamental difference between
the two models lies in the number of features used for training, where the ANN with 30 features
incorporates a broader feature set. In contrast, the ANN with 6 features streamlines the analysis
for efficiency. Additionally, the application features are optimized for each model: the ANN
with 30 features provides comprehensive diagnostics, while the ANN with 6 features ensures

a more targeted and simplified analysis.

The system's performance was validated through black box testing, confirming its
reliability and usability in real-time scenarios. The application ensures seamless interaction and
robust data handling by integrating Streamlit for an intuitive interface and Supabase for
backend data storage. This platform offers healthcare providers a cost-effective and scalable
solution for genomic analysis, facilitating early detection and personalized treatment strategies

for breast cancer patients.

In conclusion, this research emphasizes the transformative potential of combining
machine learning techniques for genomic profiling and cancer diagnostics. By bridging
advanced computational models with real-world healthcare needs, the application contributes
to developing innovative, accessible, and accurate solutions for improving breast cancer patient

outcomes.

Keywords: Genomic Profile, Breast Cancer, Machine Learning, Classification, Website
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