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#include <Arduino. h>

#include <Servo. h>

#include <Arduino FreeRT0S. h>
#include Wire. h>

#include <SoftwareSerial.h>
#include <avr/wdt. h>

// BOEX

HardwareSerial& receiverSerial = Serial;
HardwareSerial& debugSerial = Serial3;
// SIHIEX

#define LEFT_MOTOR_PWM 3 //Z-4BER#N
#define LEFT_MOTOR DIR 43

#define RIGHT_MOTOR_PWM 2 //ZA&%CEEHL
#define RIGHT_MOTOR DIR 42

#define RELAY PIN 46

#define BUZZER PIN 12

// ENBERNRN. FEMHRKE
#define CHANNEL MIN 272
#define CHANNEL MID 992
#define CHANNEL MAX 1712

// R PWMSER; & KX[E] 0-254
#define MOTOR MIN O
#define MOTOR MAX 100

// BIETE
volatile int channelValues[16] = {0};

// AE S ARZS TR AT A&

volatile unsigned long lastSignalTime = 0;

const unsigned long signalTimeout = 1000; // #BRIATE)IZE A 1000 =7
volatile int signal .connected = 0;

// ERRES R

void SBUS LISTEN TASK(void *pvParameters) ;
void SERVO CONTROL_TASK (void *pvParameters) ;
void LED BUZZER TASK (void *pvParameters) ;
void SAFETY MONITOR_TASK (void *pvParameters) :

void setup() {
// FREDO

16
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receiverSerial.begin(115200) ;
debugSerial. begin(115200) :

// WIRIE IS

pinMode (LEFT_MOTOR_PWM, OUTPUT) ;
pinMode (LEFT_MOTOR_DIR, OUTPUT) ;
pinMode (RIGHT_MOTOR_PWM, OUTPUT) ;
pinMode (RIGHT_MOTOR_DIR, OUTPUT) ;
pinMode (RELAY _PIN, OUTPUT) ;
pinMode (BUZZER_PIN,  OUTPUT) ;
digitalWrite (RELAY_PIN, LOW);

// WRIEIEERL

analogWrite (LEFT_MOTOR_PWM, 0) :
analogWrite (RIGHT _MOTOR_PWM, 0) :
digitalWrite (LEFT_MOTOR DIR, LOW);
digitalWrite (RIGHT _MOTOR DIR, LOW) :

// BB, R E TR 2 #
wdt_enable (WDTO_2S) ;

/7 BIEES
xTaskCreate (SBUS_LISTEN_TASK, "SBUS_LISTEN", 256, NULL, 1, NULL);
xTaskCreate (SERVO_CONTROL_TASK, "SERVO_CONTROL", 256, NULL, 1, NULL);
xTaskCreate (LED_BUZZER_TASK, "LED_BUZZER", 128, NULL, 1, NULL);
xTaskCreate (SAFETY_MONITOR_TASK, "SAFETY_MONITOR", 256, NULL, 1, NULL); // I
BremiEEs
}

void loop() {
// ZEIR, FTBRI1ETE FreeRTOS {5 A 4ALTE
}

/% FHHLE OBERES ¥/
void SBUS LISTEN TASK(void *pvParameters) {
while (1) {
receiverSerial. flush() ;

while (lreceiverSerial.available()); // FEHEOB/HRIE

int incomingByte = receiverSerial.read()
// Bk
if (incomingByte == 0x0F) {
byte data[34];
17
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}

int i =0;

// FRFFHIEEEAN AR
while (i < 34) {

}

if (receiverSerial.available()) {
datali++] = receiverSerial.read();

}

// HEmE
if (data[32] ==0x00) { // IRFENEE, XBRELEIPMEDEEANO

}

}
}

// BIhEEEE SR ERESEREIRE
lastSignalTime = millis():
signal _connected = 1;

// BRI EEIERIE
for (int j =0; j < 16; j+v) {

channelValues[j] = datal[j * 2] << 8 | data[j * 2 + 1];
}

// ATk i BE R LA

// for (int j =0; j < 16; j++) |

//  debugSerial.print("Channel ");

//  debugSerial.print(j + 1);

//  debugSerial.print(": ");

//  debugSerial.printIn(channelValues[j]) :

/7 }

else {
receiverSerial.printIn("Frame error") ;

// taskYIELD(Q) ; - // F&H CPU BE) / A &nEHSEA

// SCIBE O ERNER BAESEERE

if (receiverSerial) {
receiverSerial.end() :
vTaskDelay (pdMS_TO TICKS (100)) ;
receiverSerial.begin(115200) ;

}

18
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/¢ BAEHIES +/
void SERVO CONTROL TASK (void *pvParameters) {

receiverSerial. printIn("SBUS_LISTEN"); // (A FRFIEWSirEFIE, EkINEE

RIESCPRIEFEE
vTaskDelay (pdMS_TO_TICKS (2000)) ; // #M&EIEIRLUIFAE RS

while (1) {
JRkkokik ZE SR EHE G okrlolk /
// ERES: 3S@E (BAERSIA 2D
if (channelValues[2] < CHANNEL_MID) { // E#mEIG
int speed = map (channelValues[2], CHANNEL_ MIN, CHANNEL_MID, MOTOR_MAX,
MOTOR_MIN) :
digitalWrite (LEFT_MOTOR DIR, HIGH):
analogWrite (LEFT_MOTOR_PWM, speed) :
}
if (channelValues[2] > CHANNEL_MID) { // ZE#S[EIR]
int speed = map(channelValues[2], CHANNEL_MID, CHANNEL_MAX, MOTOR_MIN,
MOTOR_MAX) :
digitalWrite (LEFT_MOTOR _DIR, LOW);
analogWrite (LEFT_MOTOR_PWM, speed) :
}
if (channelValues[2] == CHANNEL _MID || channelValues[2] < CHANNEL_MIN ||
channelValues[2] > CHANNEL_MAX) { // E#®{=1E
digitalWrite (LEFT_MOTOR _DIR, LOW);
analogWrite (LEFT_MOTOR_PWM, 0) :
}

// BRIEH: 2 5@E (HERSIA 1D
if (channelValues[1] < CHANNEL MID) { // AitmEE
int speed = map (channelValues[1], CHANNEL_MIN, CHANNEL_MID, MOTOR_MAX,
MOTOR_MIN) ;
digitalWrite (RIGHT_MOTOR_DIR, HIGH);
analogWrite (RIGHT_MOTOR_PWM, speed) ;
}
if (channelValues[1] > CHANNEL_MID) { // A%tERE]
int speed = map (channelValues[1], CHANNEL MID, CHANNEL_MAX, MOTOR_MIN,
MOTOR_MAX) :
digitalWrite (RIGHT_MOTOR_DIR, LOW) ;
analogWrite (RIGHT _MOTOR_PWM, speed)
}
if (channelValues[1] == CHANNEL_MID || channelValues[1] < CHANNEL _MIN ||
channelValues[1] > CHANNEL_MAX) { // A#{=1E
digitalWrite (RIGHT_MOTOR_DIR, LOW) ;
19
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analogWrite (RIGHT_MOTOR_PWM, O0) ;
}

vTaskDelay (pdMS_TO _TICKS (20)); // /NEIR#FEENAESEIEHMES

}
}

/* RERBEES */
void SAFETY MONITOR_TASK (void *pvParameters) {
while (1) {

wdt_reset O // BIVREN

if (millis() - lastSignalTime > signalTimeout) {
signal _connected = 0;
// ARERLEBEEEIES
// 4% channelValues FEFHEIZE N O
for (int i =0; i <16; i++) |

channelValues[i] = 0;

}
/71 ERELE
digitalWrite (LEFT_MOTOR _DIR, LOW);
analogWrite (LEFT_MOTOR_PWM, 0);
digitalWrite (RIGHT _MOTOR DIR, LOW);
analogWrite (RIGHT_MOTOR_PWM, O);
// 2. WBIBREAHEE
digitalWrite (BUZZER_PIN, HIGH) :
vTaskDe lay (pdMS_TO_TICKS (100)) ; // B&A3E2MR 100 ZF)
digitalWrite (BUZZER_PIN, LOW);

}

vTaskDe lay (pdMS_TO_TICKS (1000)) ; // & 100 ZEFE—X

}

/* LED FIEERSERRZSITHIES */

void LED BUZZER _TASK (void *pvParameters) {
pinMode (LED_BUILTIN, OUTPUT) ; // IREME LED 5|BI AL RN
bool hasBuzzed = false; // BrIEE Sl & HENS3E

while (1) {
// LED [R¥RITH]
digitalWrite (LED_BUILTIN, HIGH); // ¥TF LED
vTaskDe lay (pdMS_TO_TICKS (500)); // 2% 500 =)
digitalWrite(LED_BUILTIN, LOW); // %] LED
vTaskDe lay (pdMS_TO_TICKS (500)) ; // FB4% 500 =F

20



// HENBERITH
bool isValid = false;
for (int i =0;.i <16; i++) |
if (channelValues[i] !'=0) {
isValid = true;
break;
}
}

if (isValid && !hasBuzzed) {
hasBuzzed = true;
/) ZH=FEES
debugSerial.printIn("Buzzer triggered") :
for (int i =0; i <3; i+ {
digitalWrite (BUZZER_PIN, HIGH) :
vTaskDelay (pdMS_TO_TICKS (200)) ; // #&M825Mm 100 Z=Fb
digitalWrite (BUZZER_PIN, LOW);
vTaskDelay (pdMS_TO TICKS (200)) ; // #%MB2&{= 100 =F
}
} else if (lisValid) {
hasBuzzed = false; // MIRHIBILI, EEME, UEB XML

21
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