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iDepartment of Elecirical Engineering, Universitas Indonasia | 2nstitute for Applied

1. INTRODUCTION

+ Background: Delays in disasier reSpONSe CAUSE SEVENE BOONOMIC
losses and human casualties every year.
+ Problem Statement: Traditional mondoring systems suffer from
high data ransmission latency and restricted coverage.
+ Research Objectives:
» Design a low-power, fiskd-deployable 10T sensor node
archieciure,
» Accelerate real-time early waming dispatches 1o under 5
seconds

Core Focus: Enhancng wirsless communication efficency using
LoRaWAN tachnology in remaote regions

2. METHODOLOGY

The architecture adopts & madular workflow structured &cross thres
sequential phases:

Stage 3: Antomated Alert Dispatch

e Clamsiicaiion & ShiS Dromiced)

= Hardware Specs: ESP32 Microcontrolier, MPUG050
Accelerometer, SW Solar Modulke.

» Testing Protocol: Simulated seismic vibrations and field range
tests up o 5 km.

4. CONCLUSION

3. RESULTS & DISCUSSION

65% 94.2%

Latency Reduction Dedection Accuracy

A. Transmission Latency Evaluation

Empirical evaluations confimm that the LoRaWAN framework
significantly accelerates warning dispaiches compared to legacy
cellular systems.
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Figure 1. Early Waming Sysfem Response Time Companson (seoonos )

B. Power Efficiency & Coverage Range
+ Power Consumption: Under deep-sieep made, the Sensor node
draws only 15 pA.

= Transmisslon Range: Maintains stable communicabon up o 4.8
km under Line-of-Sight conditons.

* The proposed loT-based system successtully reduced alen
ransmission latency down to 3.8 secomds.

» Hezard detection accuracy achieved a high rate of 94.2% across
fiekd trials,

+ Solar-assmted power management enabled autonomous field
operaton exceading 30 consecutive days
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