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ABSTRAK 
RANCANG BANGUN SISTEM TELEMETRI LONG RANGE (LORA) 

UNTUK PAYLOAD BALON STRATOSFER 
 

Penelitian ini bertujuan untuk merancang dan membangun sistem telemetri 

berbasis Long Range (LoRa) untuk payload balon stratosfer sebagai solusi 

komunikasi data jarak jauh pada daerah yang sulit dijangkau jaringan 

konvensional. Sistem ini dirancang untuk memonitor parameter lingkungan seperti 

suhu, tekanan udara, dan koordinat GPS yang kemudian dikirimkan ke ground 

station menggunakan teknologi LoRa. Metode penelitian yang digunakan meliputi 

simulasi link budget dan area coverage menggunakan model propagasi Okumura-

Hata pada frekuensi 433 MHz dengan variasi ketinggian transmitter antara 5 

hingga 25 meter. Selain itu, dilakukan uji coba lapangan untuk membandingkan 

hasil simulasi dengan kondisi nyata di tiga kategori wilayah, yaitu urban, suburban, 

dan rural. Hasil penelitian menunjukkan bahwa semakin tinggi antena transmitter, 

maka cakupan area komunikasi semakin luas. Pada ketinggian 25 meter, area 

rural mampu mencapai jarak hingga 20 km, sedangkan suburban mencapai 6 km 

dan urban 3 km. Perbandingan hasil simulasi dengan pengujian lapangan 

menunjukkan adanya deviasi yang disebabkan oleh faktor lingkungan seperti 

interferensi dan kondisi geografis. Sistem ini terbukti efektif untuk mendukung 

kebutuhan komunikasi data pada aplikasi pemantauan lingkungan dan mitigasi 

bencana di daerah terpencil, serta dapat dikembangkan lebih lanjut untuk 

kebutuhan militer dan IoT skala besar. 

Kata Kunci: LoRa, Balon Stratosfer, Link Budget, Area Coverage, Telemetri, 

Okumura-Hata. 
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ABSTRACT 
DESIGN AND DEVELOPMENT OF A LONG RANGE (LoRa) 

TELEMETRY SYSTEM FOR STRATOSPHERIC BALLOON PAYLOAD 
 
This research aims to design and develop a telemetry system based on 

Long Range (LoRa) technology for stratospheric balloon payloads as a 

long-distance data communication solution in areas that are difficult to reach 

by conventional networks. The system is designed to monitor environmental 

parameters such as temperature, air pressure, and GPS coordinates, which 

are then transmitted to the ground station using LoRa technology. The 

research method involves simulating link budget and area coverage using 

the Okumura-Hata propagation model at a frequency of 433 MHz with 

varying transmitter heights from 5 to 25 meters. Field testing was also 

conducted to compare the simulation results with real-world conditions 

across three types of areas: urban, suburban, and rural. The results show 

that the higher the transmitter antenna, the wider the communication 

coverage area. At a height of 25 meters, the rural area can reach up to 20 

km, while suburban reaches 6 km and urban 3 km. The comparison 

between simulation and field test results indicates some deviations due to 

environmental factors such as interference and geographical conditions. 

This system has proven effective in supporting data communication needs 

for environmental monitoring and disaster mitigation in remote areas and 

has potential for further development in military applications and large-scale 

IoT systems. 

Keywords: LoRa, Stratospheric Balloon, Link Budget, Area Coverage, 

Telemetry, Okumura-Hata. 
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