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ABSTRAK 

DESAIN DAN OPTIMASI ANTENA VIVALDI UNTUK DETEKSI TUMOR 
PAYUDARA SEBAGAI PENDUKUNG FASILITAS ALAT KESEHATAN PADA 

RUMAH SAKIT MILITER 

 
Tumor payudara merupakan penyebab kematian tertinggi kedua pada wanita, 

termasuk personel TNI wanita yang memiliki faktor risiko tambahan. Metode 

deteksi konvensional seperti X-ray, USG, dan MRI dinilai mahal dan berisiko 

radiasi, sehingga dibutuhkan sistem deteksi alternatif yang aman dan efisien. 

Penelitian ini bertujuan merancang dan mengoptimasi antena Vivaldi berbasis 

gelombang mikro sebagai sensor deteksi tumor payudara pada frekuensi 2–8 

GHz, khususnya untuk mendukung fasilitas kesehatan rumah sakit militer. 

Penelitian dilakukan secara kuantitatif eksperimental dengan desain Research and 

Development menggunakan simulasi CST Suite Studio 2019 dan validasi dengan 

alat ukur Vector Network Analyzer (VNA). Tiga parameter antena yaitu panjang, 

lebar, dan tapered slot dimodifikasi dan diuji melalui simulasi dan pengukuran 

terhadap phantom jaringan payudara. Optimasi antena menunjukkan peningkatan 

kinerja signifikan, seperti return loss mencapai di bawah −10 dB, nilai VSWR 

mendekati ideal (≈1), peningkatan gain, serta pola radiasi yang lebih terarah. 

Antena hasil optimasi mampu membedakan karakteristik jaringan sehat dan tumor 

dengan lebih akurat dibandingkan antena sebelum optimasi. Pengubahan 

parameter fisik antena vivaldi secara sistematis terbukti efektif meningkatkan 

performa deteksi tumor payudara berbasis gelombang mikro. Antena ini berpotensi 

besar sebagai sensor non-invasif, aman, dan aplikatif untuk deteksi dini tumor di 

rumah sakit militer. 

Kata kunci: Antena Vivaldi, tumor payudara, gelombang mikro, bandwidth, 
rumah sakit militer 
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ABSTRACT 

DESIGN AND OPTIMIZATION OF A VIVALDI ANTENNA FOR BREAST 
TUMOR DETECTION AS SUPPORT FOR MEDICAL FACILITY EQUIPMENT IN 

MILITARY HOSPITALS 
 

Breast tumors are the second leading cause of death among women, including 
female military personnel who face additional risk factors. Conventional detection 
methods such as X-ray, ultrasound, and MRI are considered expensive and carry 
radiation risks, necessitating the development of an alternative detection system 
that is both safe and efficient. This study aims to design and optimize a Vivaldi 
antenna based on microwave technology as a sensor for breast tumor detection at 
frequencies of 2–8 GHz, specifically for supporting medical facilities in military 
hospitals. The research was conducted quantitatively and experimentally through 
a Research and Development design, utilizing CST Suite Studio 2019 simulations 
and validation with a Vector Network Analyzer (VNA) measurement tool. Three 
antenna parameters—length, width, and tapered slot—were modified and tested 
through simulations and measurements using breast tissue phantom models. The 
antenna optimization showed significant performance improvements, such as 
return loss below −10 dB, near-ideal VSWR values (≈1), increased gain, and more 
directional radiation patterns. The optimized antenna was able to more accurately 
distinguish between healthy tissue and tumor characteristics compared to the 
antenna before optimization. Systematic changes to the physical parameters of the 
Vivaldi antenna were proven to effectively enhance the performance of microwave-
based breast tumor detection. This antenna has great potential as a non-invasive, 
safe, and practical sensor for early tumor detection in military hospitals. 

Keyword: Vivaldi Antenna, breast tumor, microwaves, bandwidth, military 
hospitals 
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