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ABSTRAK

RANCANG BANGUN SISTEM DETEKSI TUMOR PAYUDARA
TANPA RADIASI PENGION BERBASIS ANTENA
ANTIPODAL VIVALDI GUNA MENDUKUNG DIAGNOSTIK DI
RUMAH SAKIT MILITER DKT (DOKTER KHUSUS TENTARA)

Radiasi pengion dianggap sebagai risiko yang terkait dengan mamografi.
Kekurangan dari deteksi klinis tersebut, menimbulkan inovasi baru mengenai
adanya pengembangan deteksi.kanker menggunakan gelombang elektromagnetik
non-ionisasi. Oleh karena itu, penelitian ini bertujuan merancang sistem deteksi
tumor payudara’ yang ,bersifat non-pengion dan portabel, sehingga dapat
digunakan di daerah dengan faéi"litas kesehatan yang terbatas. Untuk mewujudkan
hal tersebut, Metode yang digunakan:dalam penelitian-ini yaitu desain antena dan
phantom menggunakan CST Suite Studio serta proses fabrikasi dengan beberapa
tahap uji. Berdasarkan hasil-simulasi danypembuatan prototipe menunjukkan
bahwa antena bekerja secara efisien, ditunjukkanoleh nilai return loss di bawah -
10 dB. Meskipun terdapat perbedaan antarahasil simulasi dan prototipe akibat
pengaruh kondisi lingkungan nyata, arah: utama radiasi tetap konsisten.
Sementara itu, pengujian dengan variasi jarak antar antena menunjukkan bahwa
jarak 11 cm memberikan performa terbaik. Pada jarak ini, sinyal mampu
membedakan jenis jaringan secara lebih jelas dan proses filtering bekerja secara
optimal. Dengan demikian, sistem deteksi yang dirancang berhasil menunjukkan
potensi tinggi sebagai solusi alternatif yang aman, efektif, dan dapat diterapkan di

lingkungan dengan keterbatasan sumber daya.

Kata kunci: Deteksi tumor payudara, Radiasi non-pengion, Antena, Gelombang
elektromagnetik, Sistem deteksi portabel
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ABSTRACT

DESIGN AND DEVELOPMENT OF A RADIATION-FREE BREAST
TUMOR DETECTION SYSTEM BASED ON ANTIPODAL VIVALDI
ANTENNA TO SUPPORT DIAGNOSTICS AT THE MILITARY
HOSPITAL DKT (MILITARY SPECIALIST DOCTOR)

lonizing radiation is considered a risk associated with mammography. The
limitations of this clinical detection method have spurred innovation, leading to the
development of breast cancer detection'using non-ionizing electromagnetic waves.
Therefore, this study aims {0 design/a non-ionizing, portable breast tumor detection
system that can be utilized in areas with limited-healthcare facilities. To achieve
this, the method used in this' research includes antenna and phantom design using
CST Suite Studio, along with a fabrication process followed by several testing
phases. Based on simulation results and prototype development, the antenna
demonstrated efficient performance, indicated by a return loss value below -10 dB.
Although there were differences between siﬁﬁ’ulation and prototype results due to
real-world environmental- conditions, the main  radiation direction remained
consistent. Furthermore, testing- with varying ‘antenna distances revealed that a
spacing of 11 cm provided the best performance. At this distance, the signal was
able to distinguish tissue types more clearly, and the filtering process worked
optimally. Thus, the designed detection system has shown high potential as a safe,

effective alternative solution that can be applied in resource-limited settings.

Keywords: Breast tumor detection, Non-ionizing radiation, Antenna,

Electromagnetic waves, Portable detection system
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