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Teknologi yang digunakan untuk pemantauan pesawat saat ini masih menggunakan 

teknologi Radar. Namun Radar memiliki kekurangan dalam akurasi seperti, ketika 

pesawat sedang posisi airbones atau sedang berada di udara, sering kali terhalang 

oleh awan sehingga menyebabkan akurasi menjadi lemah dan pesawat sulit 

terdeteksi. Karena keterbatasan pada teknologi Radar terciptalah teknologi baru 

untuk mendukung kinerja keamanan navigasi udara yaitu teknologi Automatic 

Dependant Surveilance Broadcast (ADS-B). Metode penelitian yang digunakan 

pada perancangan sistem pemantau penerima sinyal ADS-B menggunakan 

Raspberry Pi, RTL-SDR dan LNA. Antena Ground Plane 1090 MHz dirancang 

memiliki karakteristik lebih bagus karena memiliki gain 11 dBi penguatan 

dipengaruhi oleh elemen radial yang dapat menangkap sinyal jauh lebih luas, 

VSWR 1.51 dan impedansi saluran transmisi terhadap antena adalah 52 Ohm. 

Sehingga saat dijalankan bersamaan Raspberry Pi RTL-SDR dan LNA. Hasil 

pemantauan berdasarkan data pengujian sangat menakjubkan, menghasilkan hingga 

15 pesawat sekaligus artinya dump 1090 sangat kuat dalam menerjemahkan data 

sinyal ADS-B yang dipancarkan pesawat setiap 0.5 detik.sedangkan jika proses 

pemantauan hanya menggunakan antena rancangan saja tanpa LNA maka hasil 

penangkapan sinyal hanya 5-8 pesawat saja.  Berdasarkan pengujian sinyal ADS-B 

pada pesawat terdeteksi mulai dari 4,000 (ft) hingga 38,000 (ft) diatas dari nilai 

maksimum mengakibatkan sinyal menghilang dan informasi gagal untuk decoding. 

Untuk jarak pada pengujian sistem menghasilkan nilai maksimum 322 km dan jika 

tanpa LNA performance antena mampu menangkap hingga 100 Km dari tempat 

sistem pemantau sinyal ADS-B di letakkan di tempat yang tinggi. Sehingga sangat 

menguatkan sistem Pemantauan sinyal ADS-B yang akurat dan berbagi informasi 

melalui pemantauan secara real time jauh lebih tersinkronisasi untuk pemantauan 

secara langsung. Pengaruh LNA pada penguatan antena sekitar 5 dB dimana nilai 

terburuk memiliki selisih 5 dBFS dan peredaman noise yang paling nampak sekitar 
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6 dB. Artinya sistem pemantau lebih jauh mengankap sinyal ADS-B ketika 

menambahkan LNA didalamnya, pada penelitian ini LNA 50% bekerja 

meningkatkan performa Antena dan meredam noise pada sekitar antena.  

 

 

Kata Kunci : Automatic Dependent Surveillance Broadcast, RTL-SDR R820T2, 

Antena, Raspberry Pi



viii  

DESIGN AND BUILD AN AUTOMATIC DEPENDENT 

SURVEILLANCE-BROADCAST (ADS-B) SIGNAL RECEIVER 

MONITORING SYSTEM USING GROUND PLANE ANTENNAS 

AND RTL-SDR-BASED LOW NOISE AMPLIFIERS (LNA) 

 

(2022) : xv + 80 pages + 73 pictures + 78 tabels + 10 attachments) 

FISTANIA ADE PUTRI MAHARANI 

061840351377 

DEPARTMENT OF ELECTRICAL ENGINEERING 

BACHELORS OF APPLIED SCIENCE IN TELECOMMUNICATIONS 

ENGINEERING STUDY PROGRAM 

STATE POLYTECHNIC OF SRIWIJAYA 

 
 

The technology used for aircraft monitoring still uses Radar technology. However, 

Radar has shortcomings in accuracy such as, when the aircraft is in the airbones 

position or is in the air, it is often blocked by clouds, causing the accuracy to be 

weak and the aircraft difficult to detect. Due to limitations in Radar technology, a 

new technology was created to support the security performance of aerial 

navigation, namely automatic dependant surveillance broadcast (ADS-B) 

technology. The research method used in the design of the ADS-B signal receiver 

monitoring system uses Raspberry Pi, RTL-SDR and LNA. The 1090 MHz Ground 

Plane antenna is designed to have better characteristics because it has a gain of 11 

dBi the gain is influenced by a radial element that can capture the signal much 

wider, VSWR 1.51 and the impedance of the transmission line against the antenna 

is 52 Ohms. So that when run simultaneously Raspberry Pi RTL-SDR and LNA. 

The monitoring results based on test data are amazing, producing up to 15 aircraft 

at once meaning that dump 1090 is very powerful in translating ADS-B signal data 

emitted by aircraft every 0.5 seconds.whereas if the monitoring process only uses a 

design antenna without LNA, the signal capture results are only 5-8 aircraft.  Based 

on ADS-B signal testing on the aircraft detected ranging from 4,000 (ft) to 38,000 

(ft) above the maximum value resulting in the signal disappearing and the 

information failing to decode. For the distance in the test the system produced a 

maximum value of 322 km and if without LNA the performance of the antenna is 

able to capture up to 100 Km from the place where the ADS-B signal monitoring 

system is placed in a high place. Test result 1 is placed above 10 meters of ground 

level. The result is much better than the short antenna position. So it greatly 

strengthens the ADS-B signal monitoring system that is accurate and information 

sharing through monitoring in real time is much more synchronized for live 

monitoring. The effect of LNA on antenna gain is about 5 dB where the worst value 

has a difference of 5 dBFS and the most visible noise suppression is around 6 dB. 

This means that the monitoring system further captures the ADS-B signal when 

adding LNA in it, in this study the 50% LNA worked to improve antenna 

performance and reduce noise around the antenna. 

 
Keywords : Automatic Dependent Surveillance Broadcast, Ground Plane
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