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ABSTRAK 

 

Integrasi Sensor Deteksi Gas Dan Debu Berbasis LoRa Dengan 
Human detection Pada Drone Untuk Mendukung Operasi Search And 

Rescue TNI 
 

Audirialy Naufal Adama 
 

Tugas utama TNI tidak hanya terbatas pada operasi militer dalam 
menghadapi ancaman perang, tetapi juga mencakup Operasi Militer Selain 
Perang, seperti bantuan kemanusiaan, mitigasi bencana, dan pengamanan 
objek vital nasional. Salah satu tantangan dalam tugas tersebut adalah 
pemantauan kondisi lingkungan secara cepat dan akurat, terutama di 
wilayah yang sulit dijangkau. Penelitian ini bertujuan mengembangkan 
Unmanned Aerial Vehicle (UAV) jenis quadcopter yang mampu mendeteksi 
kualitas udara dan keberadaan manusia dalam operasi pemantauan dan 
penyelamatan.UAV ini mengintegrasikan sensor Nova SDS011 dan MQ-
series untuk mengukur parameter kualitas udara seperti PM2.5, PM10, CO, 
CO2, NH3, CH4, dan LPG. Deteksi manusia dilakukan dengan algoritma 
YOLOV8 melalui pemrosesan citra, sedangkan komunikasi data real-time 
ke ground station menggunakan modul LoRa SX1278. Pengujian simulasi 
dilakukan di tiga titik dengan kondisi lingkungan berbeda, termasuk simulasi 
bencana menggunakan flare sebagai indikator udara kotor atau tercemar. 
Hasil menunjukkan bahwa UAV mampu mendeteksi peningkatan signifikan 
kadar PM2.5 dan PM10 pada kondisi bencana. Sistem komunikasi LoRa 
terbukti stabil hingga jarak 700 meter saat drone terbang dengan ketinggian 
sekitar 50 meter. Deteksi manusia menggunakan YOLOv8 juga berjalan 
efektif meskipun dalam kondisi lingkungan terganggu.Kesimpulannya, 
sistem UAV berbasis sensor gas dan image processing ini efektif untuk 
pemantauan kualitas udara dan pencarian korban secara real-time. 
Teknologi ini mendukung tugas TNI dalam mitigasi bencana dan 
pengamanan objek vital nasional, serta berpotensi dikembangkan lebih 
lanjut untuk berbagai kebutuhan operasi lapangan. 
 
Kata Kunci: Drone, UAV, TNI, kualitas udara, YOLOv8, human detection, 
komunikasi LoRa, mitigasi bencana. 
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ABSTRACT 

 

Integration of LoRa-Based Gas and Dust Detection Sensors with 
Human Detection on Drones to Support TNI Search and Rescue  

Operations 
 

Audirialy Naufal Adama 
 

The main duty of TNI is not only limited to military operations in response to 
wartime threats but also includes Military Operations Other Than War, such 
as humanitarian assistance, disaster mitigation, and the security of vital 
national assets. One of the key challenges in these tasks is the rapid and 
accurate monitoring of environmental conditions, especially in remote or 
hard-to-reach areas. This research aims to develop an Unmanned Aerial 
Vehicle (UAV) of the quadcopter type, capable of detecting air quality and 
human presence during monitoring and rescue operations.This UAV 
integrates Nova SDS011 and MQ-series sensors to measure air quality 
parameters such as PM2.5, PM10, CO, CO2, NH3, CH4, and LPG. Human 
detection is performed using the YOLOv8 algorithm through image 
processing, while real-time data communication to the ground station is 
handled by the LoRa SX1278 module. Simulation testing was conducted at 
three locations with different environmental conditions, including a disaster 
simulation using flares as an indicator of polluted or contaminated air.The 
results show that the UAV successfully detected significant increases in 
PM2.5 and PM10 levels under simulated disaster conditions. The LoRa 
communication system remained stable up 700 meters during flight with 50 
meter altitude. Human detection using YOLOv8 also performed effectively, 
even in visually disrupted environments.In conclusion, this gas-sensor and 
image-processing-based UAV system is effective for real-time air quality 
monitoring and victim detection. The technology supports TNI tasks in 
disaster mitigation and the protection of vital national assets and has strong 
potential for further development in various field operations. 
 
Keywords: Drone, UAV, TNI, air quality, YOLOv8, human detection, LoRa 
communication, disaster mitigation. 
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