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ABSTRAK 
 

RANCANG BANGUN VOICE REPEATER DAN AUTOMATIC PACKET 

REPORTING SYSTEM BERBASIS HANDY TALKIE PADA DRONE 

GUNA MENDUKUNG OPTIMALISASI KOMUNIKASI MILITER 

 

Komunikasi di wilayah terpencil dengan kondisi geografis sulit seperti hutan dan 
pegunungan menjadi tantangan utama dalam operasi militer. Penelitian ini 
mengembangkan sistem komunikasi berbasis voice repeater (VR) dan automatic 
packet reporting system (APRS) yang diintegrasikan pada drone untuk 
meningkatkan jangkauan dan kualitas komunikasi di daerah yang tidak terjangkau 
jaringan konvensional. Penelitian menggunkaan pendekatan eksperimental 
dengan pengujian langsung menggunakan drone DJI Matrice 600 yang dilengkapi 
sistem VR dan APRS berbasis Handy Talkie (HT). Evaluasi meliputi jangkauan 
komunikasi, link budget, kestabilan komunikasi di berbagai medan, serta analisis 
kualitas suara menggunakan parameter Peak Signal-to-Noise Ratio (PSNR) dan 
Mean Squared Error (MSE). Hasil menunjukkan bahwa voice repeater mampu 
memperluas jangkauan komunikasi hingga 20 km dengan kualitas suara optimal 
pada jarak 5–10 km, meskipun terjadi penurunan pada jarak 15–20 km. Analisis 
kualitas suara menunjukkan nilai PSNR dan MSE lebih dari 20 dB, menandakan 
sedikit terjadinya distorsi dan kualitas suara yang tetap terjaga. Pengukuran link 
budget fade margin berada di kisaran 65 dB hingga 73 dB, menandakan sistem 
sangat andal dalam kondisi ideal. APRS berhasil mengirim dan meneruskan data 
posisi serta informasi lingkungan secara real-time dengan keandalan tinggi pada 
frekuensi 144.390 MHz. Sistem ini efektif mengatasi hambatan fisik di medan berat 
dan menawarkan solusi komunikasi yang efisien serta hemat biaya, mengurangi 
ketergantungan pada infrastruktur konvensional. Selain itu, perbedaan spektrum 
VHF dan UHF mempengaruhi sensitivitas HT, frekuensi VHF lebih stabil pada 
daerah terbuka namun memiliki keterbatasan jarak, sedangkan frekuensi UHF 
lebih optimal untuk lingkungan perkotaan dengan banyak hambatan fisik. Analisis 
menunjukkan bahwa integrasi VR dan APRS secara signifikan mampu 
meningkatkan komunikasi prajurit pada medan operasi yang sulit dijangkau. 
Namun, disarankan untuk mengintegrasikan antena dengan gain lebih besar, 
meningkatkan daya pancar, serta mengoptimalkan algoritma pemrosesan sinyal 
guna memaksimalkan performa sistem komunikasi di lapangan. 
 
Kata Kunci: telekomunikasi, voice repeater, automatic packet reporting system 
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ABSTRACT 
 

DESIGN AND DEVELOPMENT OF A VOICE REPEATER AND 
AUTOMATIC PACKET REPORTING SYSTEM BASED ON HANDY 
TALKIE ON DRONES TO SUPPORT OPTIMIZATION OF MILITARY 

COMMUNICATION 
 

Communication in remote areas with challenging geographic conditions such as 
forests and mountains poses a major challenge in military operations. This study 
develops a communication system based on voice repeater (VR) and automatic 
packet reporting system (APRS) integrated on a drone to improve the range and 
quality of communication in areas beyond the reach of conventional networks. The 
research employs an experimental approach with direct testing using a DJI Matrice 
600 drone equipped with VR and APRS systems based on Handy Talkie (HT). The 
evaluation includes communication range, link budget, communication stability 
across various terrains, and voice quality analysis using Peak Signal-to-Noise 
Ratio (PSNR) and Mean Squared Error (MSE) parameters. Results show that the 
voice repeater can extend communication range up to 20 km with optimal voice 
quality maintained within 5–10 km, although a decrease is observed at 15–20 km. 
Voice quality analysis indicates PSNR and MSE values above 20 dB, indicating 
minimal distortion and well-maintained sound quality. The measured link budget 
fade margin ranges from 65 dB to 73 dB, demonstrating a highly reliable system 
under ideal conditions. APRS successfully transmits and forwards real-time 
position and environmental data with high reliability at the frequency of 144.390 
MHz. This system effectively overcomes physical obstacles in harsh terrains and 
offers an efficient and cost-effective communication solution, reducing dependence 
on conventional infrastructure. Additionally, the difference between VHF and UHF 
spectra affects HT sensitivity; VHF frequencies are more stable in open areas but 
have limited range, whereas UHF frequencies are more optimal for urban 
environments with many physical obstructions. Analysis indicates that the 
integration of VR and APRS significantly enhances soldier communication in hard-
to-reach operational terrains. However, it is recommended to integrate higher-gain 
antennas, increase transmission power, and optimize signal processing algorithms 
to maximize the system's performance in the field. 
 
Keywords: Telecommunication, voice repeater, automatic packet reporting 
system 
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