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#include <WiFi.h>
#include <PubSubClient.h>
#include <ESP32Servo.h>
#include <ArduinoJson.h>

* WIFI_SSID = "SOLIN_PROJECT";

* WIFI_PASSWORD = "17AGUSTUS2025";

* MQTT_SERVER = "broker.hivemqg.com";
MQTT_PORT = 1883;

* MQTT_CLIENT = "esp32_ obat_001";

* TOPIC_SENSOR = "obat/sensor";

* TOPIC_COMMAND = "obat/command";




* TOPIC_STATUS = "obat/status";

PIN_SERVO1l 13
PIN_SERVO2 14
PIN_TRIG 5
PIN_ECHO 18
PIN_LED WIFI 2
PIN_LED_AKTIF 4
PIN BUZZER 15

SERVO1_TUTUP 90
SERVO1_BUKA ©
SERVO2_TUTUP ©
SERVO2_BUKA 90

JARAK_ORANG 30.0f
JARAK_OBAT 10.0f
ULTRASONIC_TIMEOUT 8000
AUTO_TUTUP_MS 15000
INTERVAL_SENSOR 500
INTERVAL_MQTT_RETRY 5000
INTERVAL_WIFI_CHECK 10000

{ VELELS mode[8]; } SensorData;
{ event[32]; mode[8]; } EventData;
{ aksi[16]; kotak; mode[16]; } CommandData;

queueSensor, queueEvent, queueCommand;
xMutex;

sv_modeUltrasonik[8] = "orang";
sv_kotaklTerbuka = false;
sv_kotak2Terbuka = false;

typedef { ST_TUTUP = @, ST_BUKA_TUNGGU, ST _ORANG_TERDETEKSI,
ST_HITUNG_MUNDUR } KotakState;

KotakTimer {
KotakState state = ST_TUTUP;
timerStart = 0;
nomor = 0;
autoCloseActive = false;

¥
KotakTimer kotakTimer[2];

WiFiClient wifiClient;
PubSubClient mgttClient(wifiClient);
Servo servol, servo2;

BeepState {
aktif=false, nyala=false;
total=0, count=0, durasi=0, jeda=09;
lastTime=0;
} beepSt;

taskNetwork( param);




taskHardware ( param);

doConnectWiFi();

doConnectMQTT();

mgttCallback( topic, byte* payload, length);
bacaUltrasonik();

bukaKotak ( nomor) ;

tutupKotak( nomor) ;

startBeep( jumlah, durasiMs, jedaMs);
updateBeep();

updateKotakStateMachine( kotakIdx, jarak);
setMode( mode) ;

setKotakState( nomor, buka);

getKotakState( nomor) ;

getMode ( buf, len);

setup() {
Serial.begin(115200);

delay(500);

pinMode(PIN_LED WIFI, OUTPUT); pinMode(PIN_LED_AKTIF, OUTPUT);
pinMode(PIN_BUZZER, OUTPUT); pinMode(PIN_TRIG, OUTPUT);

pinMode (PIN_ECHO, INPUT);

digitalWrite(PIN_LED WIFI, LOW); digitalWrite(PIN_LED AKTIF, LOW);
digitalWrite(PIN_BUZZER, LOW);

ESP32PWM: :allocateTimer(@); ESP32PWM::allocateTimer(1);

servol.setPeriodHertz(50); servo2.setPeriodHertz(50);

servol.attach(PIN_SERVO1l, 500, 2400); servo2.attach(PIN_SERVO2, 500,
2400);

servol.write(SERVO1_TUTUP); servo2.write(SERVO2_TUTUP);
delay(500);

queueSensor = xQueueCreate(10, sizeof(SensorData));
queueEvent = xQueueCreate(5, sizeof(EventData));
queueCommand = xQueueCreate(5, sizeof(CommandData));
xMutex = xSemaphoreCreateMutex();

kotakTimer[@].nomor = 1; kotakTimer[1].nomor = 2;
kotakTimer[@].state = ST_TUTUP; kotakTimer[1].state = ST_TUTUP;

xTaskCreatePinnedToCore(taskNetwork, "TaskNetwork", 8192, NULL, 2,
NULL, ©);

xTaskCreatePinnedToCore(taskHardware, "TaskHardware", 4096, NULL, 3,
NULL, 1);

for ( i=0; i< 3; i++) {
digitalWrite(PIN_BUZZER, HIGH); delay(89);
digitalWrite(PIN_BUZZER, LOW); delay(1090);
}

}

loop() { vTaskDelay(portMAX_DELAY); }

taskNetwork( param) {
mgttClient.setServer (MQTT_SERVER, MQTT_PORT);
mgttClient.setCallback(mgttCallback);
mgqttClient.setBufferSize(1024);




mgttClient.setKeepAlive(15);
doConnectWiFi();
doConnectMQTT();

lastWifiCheck = @, lastMgttRetry = 0;

for (55) {
now = millis();

if (now - lastWifiCheck >= INTERVAL_WIFI_CHECK) {
lastWifiCheck = now;
if (WiFi.status() !'= WL_CONNECTED) {
digitalWrite(PIN_LED WIFI, LOW);
WiFi.disconnect(); WiFi.begin(WIFI_SSID, WIFI PASSWORD);
} else {
digitalWrite(PIN_LED WIFI, HIGH);
}
¥

if (!mgttClient.connected() && now - lastMgttRetry >=
INTERVAL_MQTT_RETRY) {

lastMgttRetry = now;

doConnectMQTT();

}

mgttClient.loop();

SensorData sd;

while (xQueueReceive(queueSensor, &sd, ©) == pdTRUE) {
if (mgttClient.connected()) {
StaticJsonDocument<128> doc;
doc["jarak"] = sd.jarak; doc["mode"] = sd.mode;

buf[128]; serializeJson(doc, buf);

mqttClient.publish(TOPIC_SENSOR, buf);
}

}

EventData ev;

while (xQueueReceive(queueEvent, &ev, @) == pdTRUE) {
if (mgttClient.connected()) {
StaticJsonDocument<128> doc;
doc["event"] = ev.event; doc["mode"] = ev.mode;

buf[128]; serializeJson(doc, buf);

mgttClient.publish(TOPIC_STATUS, buf);
}

}

vTaskDelay (10 / portTICK _PERIOD_MS);

}
}

taskHardware( param) {
lastSensorTime = @, lastLogTime =

for (55) {
now = millis();
updateBeep();




CommandData cmd;
while (xQueueReceive(queueCommand, &cmd, ©) == pdTRUE) {
if (strcmp(cmd.aksi, "buka") == @ && cmd.kotak >= 1 && cmd.kotak <=
2) {
bukaKotak(cmd.kotak);
idx = cmd.kotak - 1;
kotakTimer[idx].state = ST _BUKA_ TUNGGU;
kotakTimer[idx].timerStart = now;
kotakTimer[idx].autoCloseActive = true;
}
else if (strcmp(cmd.aksi, "tutup") == @ & cmd.kotak >= 1 &&
cmd.kotak <= 2) {
idx = cmd.kotak - 1;
if ('kotakTimer[idx].autoCloseActive) {
kotakTimer[idx].state = ST_TUTUP;
tutupKotak(cmd.kotak);
¥
¥
else if (strcmp(cmd.aksi, "mode") == @) {
setMode(cmd.mode) ;
¥
¥

if (now - lastSensorTime >= INTERVAL_SENSOR) {
lastSensorTime = now;
jarak = bacaUltrasonik();

SensorData sd;

sd.jarak = jarak;

getMode(sd.mode, sizeof(sd.mode));
xQueueSend(queueSensor, &sd, 0);

for ( i=0; 1i<2; i++) {
if (kotakTimer[i].state != ST_TUTUP)
updateKotakStateMachine (i, jarak);

}

if (now - lastLogTime >= 2000) {
lastLogTime = now;
modelLog[8]; getMode(modelLog, sizeof(modelLog));
* stateStr[4] =
{"TUTUP", "TUNGGU_ORANG", "ORANG_DETEKSI","HITUNG_MUNDUR"};
Serial.printf("[HW] Jarak: %.1f cm | Mode: %s | K1:[%s] K2:[%s]\n",
jarak, modelLog, stateStr[kotakTimer[@].state],
stateStr[kotakTimer[1].state]);
}
}

vTaskDelay(5 / portTICK_PERIOD_MS);

}
}

updateKotakStateMachine( idx,
now = millis();
KotakTimer& kt = kotakTimer[idx];
nomor = kt.nomor;




elapsed = now - kt.timerStart;

switch (kt.state) {
case ST_BUKA TUNGGU:
if (jarak < JARAK_ORANG) {
kt.state = ST_ORANG_TERDETEKSTI;
kt.timerStart = now;

}

break;

case ST_ORANG_TERDETEKSI:

if (jarak > JARAK_OBAT) {
kt.state = ST_HITUNG_MUNDUR;
kt.timerStart = now;
EventData ev;
strncpy(ev.event, "obat diambil", sizeof(ev.event));

mode[8]; getMode(mode, sizeof(mode));

strncpy(ev.mode, mode, sizeof(ev.mode));
xQueueSend(queueEvent, &ev, 0);
startBeep(2, 200, 100);

}

break;

case ST_HITUNG_MUNDUR:

if (elapsed >= AUTO_TUTUP_MS) {
kt.state = ST_TUTUP;
kt.autoCloseActive = false;
tutupKotak(nomor);
EventData ev;

evName[32];

snprintf(evName, sizeof(evName), "tutup otomatis %d", nomor);
strncpy(ev.event, evName, sizeof(ev.event));
strncpy(ev.mode, "auto", sizeof(ev.mode));
xQueueSend (queueEvent, &ev, 0);

}

break;

default: break;

}
}

setMode( mode) {
if (xSemaphoreTake(xMutex, pdMS_TO TICKS(100)) == pdTRUE) {
strncpy (( *)sv_modeUltrasonik, mode, sizeof(sv_modeUltrasonik) -
1);
xSemaphoreGive (xMutex);
}
}

getMode ( buf, len) {
if (xSemaphoreTake(xMutex, pdMS_TO TICKS(100)) == pdTRUE) {
strncpy(buf, ( *)sv_modeUltrasonik, len - 1);
buf[len - 1] = '\0';
xSemaphoreGive (xMutex);
}
}




setKotakState( nomor, buka) {
if (xSemaphoreTake(xMutex, pdMS_TO TICKS(100)) == pdTRUE) {
if (nomor == 1) sv_kotaklTerbuka = buka;
else sv_kotak2Terbuka = buka;
xSemaphoreGive (xMutex);
}
}

getKotakState( nomor) {
state = false;
if (xSemaphoreTake(xMutex, pdMS_TO TICKS(100)) == pdTRUE) {
state = (nomor == 1) ? sv_kotaklTerbuka : sv_kotak2Terbuka;
xSemaphoreGive (xMutex);

}

return state;

}

doConnectWiFi() {
WiFi.mode(WIFI STA);
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
attempt = 0;
while (WiFi.status() != WL_CONNECTED && attempt < 30) {
digitalWrite(PIN_LED WIFI, !digitalRead(PIN_LED WIFI));
vTaskDelay (500 / portTICK _PERIOD MS);
attempt++;
}
if (WiFi.status() == WL_CONNECTED) digitalWrite(PIN_LED _WIFI, HIGH);
else digitalWrite(PIN_LED WIFI, LOW);

}

doConnectMQTT() {
if (WiFi.status() != WL_CONNECTED) return;
if (mgttClient.connect(MQTT_CLIENT)) {
mgttClient.subscribe(TOPIC_COMMAND) ;
mqttClient.publish(TOPIC_STATUS, "ONLINE");
digitalWrite(PIN_LED_AKTIF, HIGH);
} else {
digitalWrite(PIN_LED_AKTIF, LOW);
}
}

mgttCallback( topic, byte* payload, length) {
String msg = "";
for ( i =0; i < length; i++) msg += ( )payload[i];

StaticJsonDocument<256> doc;
if (deserializeJson(doc, msg) != DeserializationError::0k) return;

* aksi = dOc["akSi"] | "";
* kotak = doc["kotak"] | "";
w mode = doc["mode"] | nu;

CommandData cmd;

memset(&cmd, 0, sizeof(cmd));
strncpy(cmd.aksi, aksi, sizeof(cmd.aksi) - 1);
strncpy(cmd.mode, mode, sizeof(cmd.mode) - 1);
cmd.kotak = atoi(kotak);




xQueueSend (queueCommand, &cmd, pdMS_TO TICKS(1090));
}

bukaKotak ( nomor) {
if (nomor == 1) { servol.write(SERVO1l BUKA); setKotakState(l, true); }
else { servo2.write(SERVO2_BUKA); setKotakState(2, true); }
digitalWrite(PIN_LED AKTIF, HIGH);
startBeep(3, 300, 150);
EventData ev;

statusStr[16];

snprintf(statusStr, sizeof(statusStr), "BUKA %d", nomor);
strncpy(ev.event, statusStr, sizeof(ev.event));
strncpy(ev.mode, "status", sizeof(ev.mode));
xQueueSend(queueEvent, &ev, 0);

tutupKotak( nomor) {
if (nomor == 1) { servol.write(SERVO1l TUTUP); setKotakState(l, false);
}
else { servo2.write(SERVO2_TUTUP); setKotakState(2, false); }
if (!getKotakState(1l) && !getKotakState(2)) digitalWrite(PIN_LED AKTIF,
LOW) ;
startBeep(1, 200, 90);
EventData ev;

statusStr[16];

snprintf(statusStr, sizeof(statusStr), "TUTUP_%d", nomor);
strncpy(ev.event, statusStr, sizeof(ev.event));
strncpy(ev.mode, "status", sizeof(ev.mode));
xQueueSend(queueEvent, &ev, 0);

bacaUltrasonik() {
digitalWrite(PIN_TRIG, LOW); delayMicroseconds(2);
digitalWrite(PIN_TRIG, HIGH); delayMicroseconds(19);
digitalWrite(PIN_TRIG, LOW);

durasi = pulseIn(PIN_ECHO, HIGH, ULTRASONIC_TIMEOUT);
if (durasi == @) return 999.0f;
return (durasi * 0.034f) / 2.0f;

startBeep( jumlah, durasiMs, jedaMs) {
if (beepSt.aktif) digitalWrite(PIN_BUZZER, LOW);
beepSt.total = jumlah; beepSt.count = 9;
beepSt.durasi = durasiMs; beepSt.jeda = jedaMs;
beepSt.aktif = true; beepSt.nyala = true;
beepSt.lastTime = millis();
digitalWrite(PIN_BUZZER, HIGH);

updateBeep() {
if (!beepSt.aktif) return;
now = millis();
if (beepSt.nyala) {
if (now - beepSt.lastTime >= ( )beepSt.durasi) {
digitalWrite(PIN_BUZZER, LOW);
beepSt.nyala = false; beepSt.lastTime = now; beepSt.count++;
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if (beepSt.count >= beepSt.total) beepSt.aktif = false;
}
} else {
if (now - beepSt.lastTime >= ( )beepSt.jeda &&
beepSt.count < beepSt.total) {
digitalWrite(PIN_BUZZER, HIGH);

beepSt.nyala = true; beepSt.lastTime = now;




