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Sistem Nirsentuh Pendeteksi Jatuh Menggunakan Sensor Radar Doppler
Berbasis Aplikasi Android

ABSTRAK

Kondisi jatuh dapat menyebabkan cedera serius dan mengancam nyawa untuk segala
kalangan usia. Penelitian ini bertujuan untuk merealisasikan alat nirsentuh pendeteksi jatuh
menggunakan sensor radar Doppler# HB100 berbasis aplikasiAndroid yang dapat
memantau kondisi jatuh secara realtime dengan membandingkan performa menggunakan
antena mikrostrip X-band. Sistem ini mengintegrasikan sensor radar Doppler untuk
mendeteksi gerakan dan perubahan kecepatan serta sensor Passive Infrared Receiver (PIR)
untuk mendeteksi-objek. Semua data diproses menggunakan mikrokontroler ESP32 yang
terhubung ke Firebase. Hasil pengujian menunjukkan sensor,radar dapat mendeteksi
gerakan kondisi jatuh pada frekuensi > 22 Hz dengan jangkauan 35.cm_menggunakan
antena microstrip 10.52 GHz dan sensor PIR dengan jangkauan maksimal 4 meter. Antena
mikrostrip yang beroperasi pada frekuensi resonansi 10.52 GHz dengan nilai return loss -
23 dB, VSWR 1.1, dan gain 7 dBi dapat bekerja optimal pada sensor radar doppler HB100
sisi transmit.

Kata kunci: Antena Mikrostrip, Deteksi jatuh, Doppler, Nirsentuh, VSWR, X-band
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Non Contact Fall Detection System Using Doppler Radar Sensor Based on
Android Application

ABSTRACT

Fall incidents can cause serious injuries_thveaten life acrosswall age groups. This study
aims to design and develop a non-contact fall detection device utilizing the HB100 Doppler
radar sensor, integrated with an Android based application capable of monitoring fall
conditions in real time, while evaluating the performance improvement achieved through
the use of an external X=band microstrip antenna. The system integrates a Doppler radar
sensor to detect motion.and velocity changes, alongside a Passive Infrared Receiver (PIR)
sensor for objectdetection. All dataare processed by an ESP32 microcontroller connected
to Firebase. Testing results indicate that the radar sensor is capable. of detecting motion
during fall.events at frequencies > 22 Hz within a range of 35 cm, while the PIR sensor
operates: with a detection range of 4 meters. The microstrip antenna, operating at a
resonantfrequency of 10.52 GHz with a returndoss of =23 dB, a VSWR of 1.1, and a gain
of 7°dBi, demonstrated optimal performance when integrated on the transmit side of the
HB100 Doppler radar sensor.

Keywords: Microstrip Antenna, Fall Detection, Doppler, Contactless, VSWR, X-band
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BAB I
PENDAHULUAN

1.1 Latar Belakang

Kejadian jatuh secara tiba-tiba merupakan salah satu penyebab kematian di
dunia yang dapat menimpa siapapun. Menurut World Health Organization (WHO),
setiap tahun terjadi lebih dari"684.000 kematian akibat jatuh. divseluruh dunia,
dengan rata-rata 1 kematian setiap 5 detik (World Health Organization, 2021).
Insiden terjatuh tidak-hanya menimpa orang lanjut usia, orang dewasa, anak-anak,
maupun balita. Umumnya kejadian jatuh terjadi di ruangan tertutup seperti kamar
mandi. Sistem pendeteksi jatuh yang umum digunakan saat ini berbasis perangkat
yang harus dikenakan (wearable), seperti gelang atau sensor pada tubuh. Teknologi
wearable telah terbukti efektif meningkatkan deteksi jatuh dengan akurasi mencapai
85-95% (Hegde & Suhara, 2016). Namun, sistem tersebut memiliki beberapa
kekurangan, antara lain tidak nyaman digunakan, mudah lupa dipakai, serta kurang
praktis untuk penggunaan jangka panjang. Oleh Kkarena itu, diperlukan sistem
pendeteksi jatuh yang bekerja tanpa kontak langsung dengan tubuh (nirsentuh) agar
lebih nyaman dan mudah mendeteksi keberadaan manusia.

Salah satu teknologi nirsentuh yang dapat digunakan adalah_sensor Doppler
yang bekerja pada frekuensi X-band 10.52 GHz. Sensor ini mampu mendeteksi
adanya perubahan gerakan manusia berdasarkan efek Doppler dari gelombang
mikro yang dipancarkan. Kinerja antena sangat mempengaruhi jarak deteksi,
kepekaan, dan keandalan sistem secara keseluruhan. Oleh karena itu, perancangan
antena mikrostrip. X-band menjadi bagian penting dalam penelitian ini.

Berdasarkan permasalahan. tersebut, penelitian ini berfokus.pada rancang
bangun antena mikrostrip X-band 10:52.GHz. untuk.sistem nirsentuh pendeteksi
jatuh menggunakan sensor Doppler HB100 yang dikombinasikan dengan sensor
Passive Infrared Receiver (PIR). Sistem yang dirancang diharapkan dapat
membantu meningkatkan keselamatan manusia serta memberikan peringatan dini

ketika terjadi kejadian jatuh.
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= =
% 1.2 Rumusan Masalah
= %‘ Berdasarkan latar belakang yang telah diuraikan, dapat dirumuskan
> B permasalahan sebagai berikut:
[a)
'§ i 1. Bagaimana merancang dan membuat antena mikrostrip X-band yang dapat
5 F
T o digunakan dengan baik pada sensor radar doppler HB100 untuk mendeteksi
o . .
= jatuh nirsentuh?
o
;‘ 2. Bagaimana merancang dan membuat sistem pendeteksijatuh menggunakan
= antena mikrostrip’X-band dan sensor radar doppler secara realtime?
=
3 3. Bagaimanasmenguji sistem pendeteksi jatuh untuk membedakan kondisi
3, terjatubh dan aman menggunakan antena mikrostrip X-band dan sensor radar
=
n:’r doppler secara realtime?
=
Y
1.3 Tujuan

Tujuan yang ingin dicapai dalam Tugas Akhir ini antara lain:

1.. Mahasiswa mampu merancang dan membuat antena mikrostrip X-band
untuk sensor radar doppler HB100 sebagai sistem pendeteksi jatuh.

2. Mahasiswa mampu merancang dan membuat sistem pendeteksi jatuh secara
realtime menggunakan antena mikrostrip X-band dan sensor radar doppler.

3. Mahasiswa mampu menguji dan menganalisis sistem pendeteksi jatuh
realtime pada kondisi terjatuh dan aman yang menggunakan antena
mikrostrip X-band dan sensor radar doppler.

1.4 Luaran

Luaran dari tugas akhir ini adalah sebagai berikut:

1.

Antena mikrostrip X-band

Alat pendeteksi jatuh berbasis nirsentuh
Laporan Tugas Akhir

Artikel Ilmiah
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PENUTUP

5.1 Kesimpulan
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Alat Nirsentuh Pendeteksi Jatuh Menggunakan Antena Mikrostrip X-band dan
Sensor Radar Doppler Berbasis AplikasicAndroid.dapat.disimpulkan sebagai
berikut :

1. Antena mikrosteip X-band berhasil dirancang, disimulasikan menggunakan

CST Studie Suite 2019, dan difabrikasi untuk diintegrasikan dengan sensor
radar doppler HB100. Berdasarkan hasil pengujian, antena mikrostrip X-
band dapat beroperasi pada frekuensi 10.52 GHz dan memenuhi spesifikasi
standar antena antara lain return loss =23 dB, gain 7 dBi, serta VSWR 1.1.

2. Alat pendeteksi jatuh nirsentuh Trealtime ~berhasil direalisasikan
menggunakan antena eksternal mikrostrip X-band 10.52 GHz sebagai
pengganti antena trasmit (Tx) HB100. Berdasarkan 96 kali pengujian alat
ini dapat mendeteksi kondisi jatuh dan dinyatakan kategori jatuh ketika
frekuensi > 22 Hz.

3. " Berdasarkan hasil pengujian secara realtime, alat yang direalisasikan dapat
bekerja mendeteksi kondisi jatuh dan aman berdasarkan. nilai frekuensi
doppler dari pergeseran objek kondisi jatuh terdeteksi ketika frekuensi > 22
Hz dan kondisi aman ketika frekuensi < 22 Hz dengan jarak jangkuan

maksimal deteksi 35 em saat posisi objekdi depan.

Dengan demikian, kesimpulan menunjukkan bahwa alat pendeteksi jatuh
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nirsentuh yang terintegrasivaplikasi android dan dapat dipantau.secara realtime
merupakan solusi untuk meningkatkan-keamanan.khususnya pemantauan terkait

kondisi jatuh.

5.2 Saran

Berdasarkan implementasi Alat Nirsentuh Pendeteksi Jatuh Menggunakan

Sensor Radar Doppler dengan Antena Mikrostrip X-band Berbasis Aplikasi

80
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Android ditemukan beberapa kendala, berikut adalah beberapa saran untuk

meningkatkan kualitas dan fungsionalitasnya:

1.

Disarankan untuk meningkatkan fungsionalitas alat dengan menambahkan
sensor - sensor tambahan dan memperbarui konsep pendeteksi jatuh nirsentuh

menggunakan sensor radar FMCW agar kategori dapat dibedakan

berdasarkan perubahan jarak
Jangkauan alat pende 1 rsentuh sangat terbatas yal keluaran
: s1 noise, disarankan untuk membuat “rangkaian

masih terbaca

amplifier yan
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Alat Pendeteksi Jatuh Nirsen
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L-3 Layout PCB Alat Pendeteksi Jatuh

L-2 Realisasi Antena Mikrostrip RT-Rogers 5880

PIR
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Block diagram and connection
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L-6 Datasheet Sensor Radar Doppler HB100

-

10.525GHz Microwave Motion Sensor Module

Description i

HB100 Miniature Microwave Motion Sensor is a X-Band Bi-Static
Doppler transceiver module. Its built-in  Dielectric Resonator
Oscillator (DRO) and a pair of Microstrip patch antenna array,
make it ideal for OEM usage in motion detection equipment.

This module is ideally suitable for false alarms reduction in infruder
detectors when work together with Passive Infrared (PIR) sensor. It
can also be used for auto-door opening and vehicle speed
measurement.

Features Applications
e Low current consumption e Microwave-PIR motion detector
o CW or Pulse operation e Speed measurement
o Flat profile e Lighting control
e Long detection range

Antenna Beam Pattern

Azimuth Elevation

AN
[0 3005 ]

=l [\agusense

.agilsense.com

CERT. NO. : 94-1-0033
$SS IS0 9001 : 2000

Politeknik Negeri Jakarta




&9

H3IOIAN
HINMILNOd

VANWIVF

L-7 Datasheet Sensor Radar Doppler HB100

MSAN-001

X-Band Microwave Motion Sensor Module
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V102
4. Power Supply

The module operates at +5 Vdc for Continious wave (CW) operation (sce Annex 1).

The module can be powered by =5V low duty cycle pulsed trains in order to reduce its power
consumption. Sample & Hold circuit at the IF output is required for pulse operation (see Annex 2).

The transmit frequency and power of the module is set by factory. There is no user adjustable part in
this device.

eyieyer Labap Niuyaljod uizi eduey

The module is a low power radio device (LPRD) or intended radiator. Local radio communication
authority regulates use of such a device. Though user license may be exempted, type approval of
equipment or other regulation compliance may be required.

Annex 3 shown the allocated frequency in some countries.

h. Radiation Pattern

The module to be mounted with the antenna patches facing to the desired detection zone. The user may
vary the onentation of the module to get the best coverage. The radiation patterns of the antenna and
their half power beam width (HPBW) are shown in below diagram.
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L-8 Datasheet Sensor Radar Doppler HB100

MSAN-001

X-Band Microwawve Motion Sensor Module
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Application Note

¥z

Dappler shift - Doppler shift cutput from IF terminal when movement is detected. The magnitude of
the Doppler Shift is proportional to reflection of transmitted energy and is in the range of microvolts
(V). A high gain low frequency amplifier is usually connected to the IF terminal in order to amplify
the Doppler shift o a processable level (see Annex 1). Frequency of Doppler shift is proportional 1o
velocity of motion. Typical human walking generates Doppler shift below 100 Hz. Doppler frequency
can be calculated by Doppler equation in Annex 4.

The Received Signal Strength (RSS) is the voltage measured of the Doppler shifi at the 1F output. The
RSS figure specified in the technical data sheet 1s level of a 25 Hz Doppler shift, generate from the
modulated microwave signal received at the recerved antenna, The received microwave signal is
attenuated to 93 dB below the transmit microwave signal from the transmit antenna of the same unit.
The 93dB loss is the total losses combining two ways free space loss (82.4 dB for 30 meters at 10.525
GHz), reflection less and absorption loss of the target, as well as other losses.

eyieyer Labap Niuyaljod uizi eduey

This RS5 figure can be view as an approximation of the output signal strength for a human at 15 meters
away walking straight to the module at 1.28 km/hour.

Reflection of a human body is vaned with the size of the body, clothing, apparels and other
environmental factors; RSS measured for two human bodies may vary by 50%%.

Circuit designer must take note the maximum and minimum Received Signal Strength (RSS) specified
in technical data sheet, when designing the amplifier. Sensitive deviation between modules has o be
considered when setting amplifier gain or alarm threshold. On-production-line gain adjustment may be
necessary if a narmow window for triggenng threshold is required.

Noise - The noise figure specified m the technical data sheet is the noise measured in an Anechoic
chamber, that shield the unit-under-test from extemal interference, as well as reflection from surfaces.
Hence, the figure i1s only presenting the noise generated by the internal circuit itself.
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Other than noises generate from internal electronic circuit, in actual applications, other noises may be

Jaquins ueyingakuaw uep ueywnjue>uaw edue) juj sijn} eAie) yninjas neje ueibeqas diynbuaw Hueseiqg L

g. picked up from surrounding, or other part of the electronic circuit.

g- Specially attention has to be given to the interference pick up from fluorescent light, as the 100120 Hz
o noise is closed to the Doppler frequency generated by human movement

3

o On and off switching of certain devices (relay, LED, motor, etc.) may generated high magnitude of
g transient notse at the 1F terminal. Careful PCB layout and time masking s necessary to prevent false
E trggering.
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L-9 Datasheet Sensor Radar Doppler HB100

MSAN-001

¥-Band Microwawve Motion Sensor Module

Application Note

Where

F; = Doppler frequency
V = Velocity of the target
F, = Transmit frequency

I
Y
x
£
T
~*
Y
S
*‘
)
=
=’
)
*
=
=
=
™
Q
m
=.
o~
Y
x
o
-
Y

simplified to:
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¢ = Speed of light (3 X 10" m'sec)
B = The angle between the target moving direction and the axis of the module.

If a target 15 moving straight toward or away from HB10D (F, = 10

Conversion factor for other frequencies are shown as below:

Fd (V in Km/hr}
1731V
1833V
19.49V
19.60V
19.79V
4468V

Taf

Fa = 1949 {Velocity in knvhour) or 31361 (F in male per hour)

Fd (¥ in mph)
27851
29491
31360
31548
31841
T1AG)

u@ ST Elentrunms

i

V.02

525 GHz) The formula is

¢ of 8T Engneering
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L-10 Datasheet Antena Horn LB-20180-SF

LB-20180-SF Datasheet

I L8-20180-5F Broadband Hoen Antenna 2-18GHz 12dB Gain SMA Female

8roadband Horn Antenna Operating from 2GHz to 18GHz With a Nominal

12d8 Gain With SMA Female Connector

Product Information

Description

Eroadband hom antenna LS -20180-5F, operating from 2 to 18GH2 with a nominal 1248 gasn and low VSWR 2.01 with SMA Famaie
output connector. The model LS-20180-5F has uniform gain theough Its frequancy span, praviding efficient perfarmance charactorstics
and directionality. It can handie SOW continuously and 100W peak power. Constructed of lightweight corrosion-resistant duminum, the
antenna will provide years of trouble-free indoor and cutdoos service. This broadband hoen antenna is linearly polarized and ideally
suited for EMI testing, direction finding, sunwillance, antenna gain and pattern measurements and ather applications.

Eectrical Specfication
Frequancy, Min |GH2

Frequescy, Max [GH2

Gan, Typ (d&s
Polarization

308 Bearmwichth, £-Plane
Dag.)

30B Boarmwidth, E-Pane, Max

g )

30E Bearmwicith, H-Plane, Min

Deg

308 Beamwidth, H-Plane, Max

Deg

Min

Cross Pol. Kolaton, Typ |dE)
VSWR. Typ

Impedanca, (Ohen

Power Handiing. W, (W)
Power Handling, Peak, (W)

25
151

100

Technical Specification

Interface

Output Type

Mechanical Specification

Body Maneria

Se, W (mem)
Size, H {mm
Sie, L (mun)

Waight, (kq)

or Gander

Coauiat
SMA

Female

A

Chemical Comversion Coating
1038

778

127

04
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L-11 Datasheet Antena Horn LB-20180-SF
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L-13 Dokumentasi Pengujian Alat

L-12 Dokumentasi Pengujian Antena

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
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L-14 Sketch Code

#include <Wire.h>

#include <LiquidCrystal 12C.h>
#include <WiFi.h>

#include <Firebase ESP_Client.h>
#include <HTTPClient.h>
#include <WiFiClientSecure.h>
#include <time.h>

Menyertakan file pembantu Firebase
#include "addons/TokenHelper.h"
#include "addons/RTDBHelper.h"

--- 1. KONFIGURASI WIFI & FIREBASE ---
#define WIFI SSID "HIFIAIR BE75"
#define WIFI PASSWORD "71474634"
#define DATABASE URL "https://radar-fall-detection-sys-39¢74-default-
rtdb.firebaseio.com"
#define DATABASE SECRET "dWOLRnctm9CM4Re6QUeFdS5luuXDIRyljaGT8D4{"

--- 2. KONFIGURASI ONESIGNAL ---
#define ONESIGNAL APP ID "2cde9ca9-59a9-4c5f-aeda-e39c2e8c31e9"
#define ONESIGNAL REST KEY
"os_v2 app_ftpjzkkzvfgf7lsk4oocSdbrSgogm3hctdhuntfdtkriqgyqyovgSktvi2wdmry4cykny
33s3rjknrmddrcthe3dskxmluwgsjnbngny"

--- 3. PENGATURAN WAKTU (NTP) UNTUK RIWAYAT ---
const char* ntpServer = "pool.ntp.org";
const long gmtOffset sec = 25200; // 25200 detik = UTC+7 (WIB)
const int daylightOffset sec = 0;

--- 4. INISIALISASI LCD (Ukuran 20x4) ---
LiquidCrystal 12C lcd(0x27, 20, 4);

--- 5. PIN DEFINITION ---
const int sensorPin = 34;
const int pirSensorPin = 27;
const int buzzerPin = 26;
const int buttonPin = 4;

--- 6. VARIABEL GLOBAL ---
int threshold = 2048;
int hysteresis = 25;
bool state = false;
bool lastState = false;
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volatile int pulseCount = 0;
volatile bool buzzerFisikAktif = false;
volatile bool mintaResetFirebase = false;

--- VARTIABEL MASA KEBAL (COOLDOWN) ---
unsigned long waktuMasaKebal = 0;
bool modeKebal Aktif = false;

--- VARIABEL RIWAYAT & LAINNYA ---
unsigned long previousMillis = 0;
unsigned long previousRiwayatMillis = 0;
bool notifikasiTerkirim = false;
String statusSistem = "Aman";
int statusPIR = 0;

Penanda hari untuk reset database 24 jam (tengah malam)
int hariTerakhirReset = -1;

FirebaseData fbdo;
FirebaseAuth auth;
FirebaseConfig config;

TaskHandle t TaskKoneksi;
portMUX_ TYPE mux = portMUX INITIALIZER UNLOCKED;

--- 7. FUNGSI INTERRUPT TOMBOL FISIK ---
void IRAM_ATTR resetAlarmISR() {
if (buzzerFisik Aktif) {
buzzerFisik Aktif = false;
digital Write(buzzerPin, LOW);
mintaResetFirebase = true;
H
H

--- 8. FUNGSI KIRIM NOTIFIKASI ONESIGNAL ---
void sendPushNotification() {
if (WiFi.status() == WL_CONNECTED) {
WiFiClientSecure client;
client.setInsecure();

HTTPClient http;

Serial.println("-> [ONESIGNAL] Menghubungkan ke server OneSignal...

http.setTimeout(2000);

if (http.begin(client, "https://onesignal.com/api/v1/notifications")) {
http.addHeader("Content-Type", "application/json; charset=utf-8");
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http.addHeader(" Authorization", "Basic " + String(ONESIGNAL REST KEY));

String payload =" {"
"\"app_id\": \"" + String(ONESIGNAL APP ID)+"\","
"\"included segments\": [\"AI\"],"
"\"headings\": {\"en\": \" /\ PERINGATAN DARURAT!\"},"
"\"contents\": {\"en\": \"Sistem FallGuard mendeteksi kondisi JATUH,
Segera lakukan pertolongan!\"},"
"\"priority\": 10, "
"\"android_visibility\": 1, "
"\"content available\": true"

"

int httpResponseCode = http.POST(payload);
http.end();

1

s

!
s

vTaskDelay(50 / portTICK_PERIOD_MS);

1
s

void TaskKoneksiCode( void * pvParameters ) {

for(:;) {

unsigned long currentMillis = millis();

if (mintaResetFirebase) {
Serial.println("-> [KONTROL FISIK] Push Button Ditekan! Memperbarui status ke
Aman...");
statusSistem = "Aman";
notifikasiTerkirim = false;
modeKebalAktif = true;
waktuMasaKebal = millis();

if (Firebase.ready()) {
Firebase.RTDB.setString(&fbdo, "/Status", "Aman");
Firebase.RTDB.setString(&fbdo, "/MatikanBuzzer", "0");

}

lcd.setCursor(0, 3);
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i

led.print("Stat: RESET LOKAL ");
vTaskDelay(2000 / portTICK_PERIOD_MS);

portENTER_CRITICAL(&mux);
pulseCount = 0;
portEXIT CRITICAL(&mux);
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mintaResetFirebase = false;
previousMillis = millis();

PROSES INTEGRASI DATA JARINGAN & REFRESH LCD (SETIAP 1 DETIK)
if (currentMillis - previousMillis >= 1000) {
previousMillis = currentMillis;

eyieyer Labap Niuyaljod uizi eduey

portENTER CRITICAL(&mux);
float frequency = pulseCount;
pulseCount = 0;

portEXIT CRITICAL(&mux);

statusPIR = digitalRead(pirSensorPin);
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struct tm timeinfo;
if (getLocal Time(&timeinfo)) {
// Jika jam menunjukkan pukul 00 (tengah malam) dan hari ini belum melakukan reset
if (timeinfo.tm_hour == 0 && timeinfo.tm_mday != hariTerakhirReset) {
if (Firebase.ready()) {
// Menghapus seluruh folder /Riwayat dari database Firebase
if (Firebase.RTDB.deleteNode(&fbdo, "/Riwayat")) {
Serial.println("-> [DATABASE] Riwayat otomatis dihapus (Reset 24 Jam)!");
hariTerakhirReset = timeinfo.tm_mday; // Tandai bahwa hari ini sudah direset

}
}
}
}
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// € FORMAT TAMPILAN MONITORING LCD 20x4
led.setCursor(0, 0);

led.print(" FALL DETECTION ");

lcd.setCursor(0, 1);
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led.print("Radar: "); led.print((int)frequency); led.print(" Hz ");
lcd.setCursor(0, 2);
if (statusPIR == HIGH) {
led.print("Objek: Ada ");
} else {
led.print("Objek: Tidak Ada ");
}

if (modeKebalAktif && (currentMillis - waktuMasaKebal >= 7000)) {
modeKebal Aktif = false;

!
s

if (!modeKebalAktif && frequency > 22) {
statusSistem = "JATUH!";
buzzerFisikAktif = true;

!
s

lcd.setCursor(0, 3);
if (modeKebalAktif) {
led.print("Status: JEDA SENSOR ");

H

else if (statusSistem == "JATUH!") {
led.print("Status: JATUH!! ");

H

else if (buzzerFisik Aktif) {
led.print("Status: BUZZ LOCK  ");
} else {

led.print("Status: AMAN ");
!
s

--- INTERAKSI FIREBASE REALTIME DATABASE ---
if (Firebase.ready()) {

Firebase.RTDB.setFloat(&fbdo, "/Radar", frequency);

Firebase.RTDB.setInt(&fbdo, "/PIR", statusPIR);

Firebase.RTDB.setString(&fbdo, "/Status", statusSistem);

--- SIMPAN RIWAYAT SAAT ADA OBJEK ATAU JATUH ---
if ((statusSistem == "JATUH!" || statusPIR == HIGH) && (currentMillis -
previousRiwayatMillis >= 10000)) {
previousRiwayatMillis = currentMillis;

String waktuKejadian = "Waktu gagal diambil";
if (getLocal Time(&timeinfo)) {
const char* namaHari[] = {"Minggu", "Senin", "Selasa", "Rabu", "Kamis",
"Jumat", "Sabtu"};
String hari = namaHari[timeinfo.tm wday];
char bufferWaktu[30];
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sprintf(bufferWaktu, "%02d/%02d/%04d %02d:%02d:%02d",
timeinfo.tm_mday, timeinfo.tm mon + 1, timeinfo.tm year + 1900,
timeinfo.tm hour, timeinfo.tm min, timeinfo.tm_sec);
waktuKejadian = hari + ", " + String(bufferWaktu);

}

FirebaseJson jsonRiwayat;
String statusObjek = (statusPIR == HIGH) ? "Ada" : "Tidak Ada";

jsonRiwayat.set("Radar", String(frequency) + " Hz");
jsonRiwayat.set("objek", statusObjek);
jsonRiwayat.set("waktu_kejadian", waktuKejadian);
jsonRiwayat.set("status", statusSistem);

if (Firebase.RTDB.pushJSON(&fbdo, "/Riwayat", &jsonRiwayat)) {
Serial.println("-> [DATABASE] Riwayat kejadian/objek berhasil disimpan!");

}
j

LOGIKA TOMBOL MATIKAN BUZZER PADA APK
if (Firebase.RTDB.getString(&fbdo, "/MatikanBuzzer")) {
if (fbdo.stringData() == "1") {
if (statusSistem == "JATUH!" || buzzerFisikAktif) {
Serial.println("-> [KONTROL HP] Tombol ditekan! Mematikan Buzzer & Reset
Status.");
buzzerFisik Aktif = false;
digital Write(buzzerPin, LOW);
statusSistem = "Aman";
notifikasiTerkirim = false;
modeKebalAktif = true;
waktuMasaKebal = millis();

Firebase.RTDB.setString(&fbdo, "/MatikanBuzzer", "0");
Firebase.RTDB.setString(&fbdo, "/Status", "Aman");

H

else {
Firebase.RTDB.setString(&fbdo, "/MatikanBuzzer", "0");
Firebase.RTDB.setString(&fbdo, "/Status", "Aman");

H

vTaskDelay(2000 / portTICK_PERIOD MS);

portENTER CRITICAL(&mux);

pulseCount = 0;

portEXIT CRITICAL(&mux);

previousMillis = millis();
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if (buzzerFisikAktif) {

digital Write(buzzerPin, HIGH);
} else {

digital Write(buzzerPin, LOW);
}

if (statusSistem == "JATUH!" && !notifikasiTerkirim) {
sendPushNotification();
notifikasiTerkirim = true;

j
j

vTaskDelay(10 / portTICK_PERIOD_MS);
H
H

void setup() {
Serial.begin(115200);
led.init();
lcd.backlight();
lcd.setCursor(0, 0);
led.print(" FALL DETECTION "),
led.setCursor(0, 1);
led.print(" ");
led.setCursor(0, 2);
led.print(" INITIATING... ");

pinMode(buzzerPin, OUTPUT);
pinMode(pirSensorPin, INPUT);
pinMode(buttonPin, INPUT PULLUP);

attachlnterrupt(digitalPinTolnterrupt(buttonPin), resetAlarmISR, FALLING);
analogReadResolution(12);

digital Write(buzzerPin, HIGH);
delay(200);
digital Write(buzzerPin, LOW);

WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
while (WiFi.status() |= WL CONNECTED) {
delay(500);

}

configTime(gmtOffset sec, daylightOffset sec, ntpServer);
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config.database url = DATABASE URL;
config.signer.tokens.legacy token = DATABASE SECRET;

Firebase.begin(&config, &auth);
Firebase.reconnectWiFi(true);
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if (Firebase.ready()) {
Firebase.RTDB.setString(&fbdo, "/MatikanBuzzer", "0");
Firebase.RTDB.setString(&fbdo, "/Status", "Aman");

}

led.clear();
xTaskCreatePinnedToCore(TaskKoneksiCode, "TaskKoneksi", 16384, NULL, 1,
&TaskKoneksi, 0);

}

eyieyer Labap Niuyaljod uizi eduey

void loop() {
int val = analogRead(sensorPin);
if (val > (threshold + hysteresis)) {
state = true;
} else if (val < (threshold - hysteresis)) {

state = false;

H

if (state == true && lastState == false) {
portENTER CRITICAL(&mux);
pulseCount++;

portEXIT CRITICAL(&mux);

H

lastState = state;

}
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