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ABSTRAK 

Insiden jatuh pada lansia merupakan masalah kesehatan serius yang 

solusinya saat ini sering terhambat oleh kelemahan sistem deteksi berbasis cloud, 

seperti latensi tinggi, konsumsi daya besar, dan ketergantungan pada konektivitas 

internet. Penelitian ini bertujuan untuk mengoptimalkan sistem deteksi jatuh 

dengan mengembangkan dan menguji arsitektur hybrid berbasis edge computing 

pada platform Artificial Intelligence of Things menggunakan mikrokontroler 

ESP32-S3. Metode penelitian yang digunakan adalah Research and Development 

(R&D), di mana sebuah prototipe wearable fungsional dibangun menggunakan 

sensor MPU6050 dan mikrokontroler  ESP32-S3. Algoritma deteksi hybrid yang 

mengombinasikan metode threshold sebagai pemicu awal dan classifier Random 

Forest untuk validasi akhir diimplementasikan untuk berjalan sepenuhnya secara 

lokal di perangkat. Model Random Forest dilatih menggunakan dataset publik 

SisFall dan kemudian diuji melalui serangkaian skenario simulasi jatuh dan 

Activities of Daily Living (ADL) di lingkungan laboratorium terkontrol. Hasil 

penelitian menunjukkan bahwa sistem berbasis edge ini mampu mencapai tingkat 

keberhasilan deteksi jatuh sebesar 91,25% dengan tingkat alarm palsu yang sangat 

rendah, yaitu 2,5%. Waktu komputasi sistem, tercatat rata-rata 4,85 detik, yang 

secara signifikan membuktikan keunggulan arsitektur edge computing dalam hal 

kecepatan dan efisiensi dibandingkan pendekatan berbasis cloud. Sistem ini 

menawarkan solusi yang lebih responsif dan andal. 

 

Kata Kunci: Deteksi Jatuh, Edge Computing, Artificial Intelligence of Things, 

Mikrokontroler ESP32, Random Forest. 
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ABSTRACT 

Falls among the elderly are a serious health issue, where current solutions 

are often hindered by the weaknesses of cloud-based detection systems, such as high 

latency, significant power consumption, and internet dependency. This research 

aims to optimize a fall detection system by developing and testing a hybrid 

architecture based on edge computing on an Artificial Intelligence of Things 

platform using the ESP32-S3 microcontroller. The research method is Research and 

Development (R&D), wherein this study builds a functional wearable prototype 

using an MPU6050 sensor and an ESP32-S3 microcontroller. It implements a 

hybrid detection algorithm, which combines a threshold-based method as an initial 

trigger and a Random Forest classifier for final validation, to run entirely locally 

on the device. The study trains the Random Forest model offline using the public 

SisFall dataset and tests it through a series of simulated fall scenarios and Activities 

of Daily Living (ADLs) in a controlled laboratory environment. The results show 

that this edge-based system achieves a fall detection success rate of 91.25% with a 

very low false positive rate of 2.5%. The end-to-end system response time, from the 

moment of the incident until the notification is received, averages 4.85 seconds, 

which demonstrates the superiority of the edge computing architecture in terms of 

speed and efficiency compared to cloud-based approaches. This system offers a 

more responsive, reliable, and power-efficient solution. 

 

Keywords: Fall Detection, Edge Computing, Artificial Intelligence of Things, 

ESP32 microcontroller, Random Forest. 
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