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LAMPIRAN I
Kode Program Sistem Kendali Gimbal 3-Axis Pada Bagian Transmitter

#include <SoftwareSerial.h>
#include "12Cdev.h"
#include "Servo.h"

#include "MPU6050_ 6Axis_MotionApps20.h"

#if I2CDEV_IMPLEMENTATION == 12CDEV_ARDUINO_WIRE
#include "Wire.h"
#endif

float yawl, pitchl, roll1, yaw?2, pitch2, roll2;
int yawfix, pitchfix, rollfix;

MPUG6050 mpu;

#define OUTPUT_READABLE_YAWPITCHROLL
#define LED_PIN 13

bool blinkState = false;

bool dmpReady = false;

uint8_t mpulntStatus;

uint8_t devStatus;

uintl6_t packetSize;

uint16_t fifoCount;

uint8_t fifoBuffer[64];



SoftwareSerial mySerial (10,4); // RX,TX
Servo motorl;
Servo motor2;

Servo motor3;

Quaternion g;

Vectorintl16 aa;

VectorIntl6 aaReal;

VectorInt16 aaWorld,;

VectorFloat gravity;

float euler[3];

float ypr[3];

uint8_t teapotPacket[14] = {'$', 0x02, 0,0, 0,0, 0,0, 0,0, 0x00, 0x00, \r', \n" };

[ ==INTERRUPT DETECTION ROUTINE==
volatile bool mpulnterrupt = false;
void dmpDataReady() {

mpulnterrupt = true;

I ==INITIAL SETUP==
void setup() {
#if I2CDEV_IMPLEMENTATION == I2CDEV_ARDUINO_WIRE
Wire.begin();
TWBR = 24;



#elif 12CDEV_IMPLEMENTATION == I2CDEV_BUILTIN_FASTWIRE
Fastwire::setup(400, true);
#endif

motorl.attach(9);
motor2.attach(6);
motor3.attach(5);
mySerial.begin(9600);
Serial.begin(9600);

Serial.printin(F("Initializing 12C devices..."));
mpu.initialize();
Serial.printIn(F("Testing device connections..."));

Serial.printin(mpu.testConnection() ? F("MPU6050 connection successful™) :
F("MPUG050 connection failed"));

Serial.printin(F("Initializing DMP..."));

devStatus = mpu.dmplnitialize();

mpu.setXGyroOffset(26);
mpu.setY GyroOffset(-11);
mpu.setZGyroOffset(24);
mpu.setXAccelOffset(-2465);
mpu.setY AccelOffset(1775);
mpu.setZAccelOffset(1789);



if (devStatus ==0) {
Serial.printin(F("Enabling DMP..."));
mpu.setDMPEnabled(true);

Serial.printin(F("Enabling interrupt detection (Arduino external interrupt 0)...

attachlInterrupt(0, dmpDataReady, RISING);
mpulntStatus = mpu.getintStatus();
Serial.printin(F("DMP ready! Waiting for first interrupt..."));
dmpReady = true;
packetSize = mpu.dmpGetFIFOPacketSize();
}else {

Serial.print(F("DMP Initialization failed (code "));
Serial.print(devStatus);
Serial.printin(F(")"));

}

pinMode(LED_PIN, OUTPUT);

Il ==MAIN PROGRAM LOOP==

void loop() {
if (ldmpReady) return;
while (mpulnterrupt && fifoCount < packetSize) {
b

");



mpulnterrupt = false;
mpulntStatus = mpu.getintStatus();
fifoCount = mpu.getFIFOCount();

if ((mpulntStatus & 0x10) || fifoCount == 1024) {
mpu.resetFIFO();

} else if (mpulntStatus & 0x02) {
while (fifoCount < packetSize) fifoCount = mpu.getFIFOCount();
mpu.getFIFOBytes(fifoBuffer, packetSize);

fifoCount -= packetSize;

#ifdef OUTPUT_READABLE_QUATERNION
mpu.dmpGetQuaternion(&q, fifoBuffer);
Serial.print("quat\t");

Serial.print(q.w);
Serial.print("\t");
Serial.print(g.x);
Serial.print("\t");
Serial.print(g.y);
Serial.print("\t");
Serial.printin(q.2);
#endif



#ifdef OUTPUT_READABLE_EULER
mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetEuler(euler, &q);
Serial.print("euler\t™);
Serial.print(euler[0] * 180/M_PI);
Serial.print("\t");

Serial.print(euler[1] * 180/M_PlI);

Serial.print("\t");

Serial.printin(euler[2] * 180/M_PI);
#endif

#ifdef OUTPUT_READABLE_YAWPITCHROLL
mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetGravity(&gravity, &Qq);
mpu.dmpGetYawPitchRoll(ypr, &q, &gravity);

Serial.print("ypr\t");
Serial.print(ypr[0] * 180/M_PI);
Serial.print("\t");
Serial.print(ypr[1] * 180/M_PI);
Serial.print("\t");
Serial.print(ypr[2] * 180/M_P1);



Serial.print("\t");
Serial.print(yawfix);
Serial.print("\t");
Serial.print(pitchfix);
Serial.print("\t");

Serial.printin(rollfix);

mySerial.print("D");
mySerial.print(yawfix);
mySerial.print(",");
mySerial.print(pitchfix);
mySerial.print(*",");
mySerial.printIn(rollfix);

yawl = (ypr[0] * 180/M_PI);
pitchl = (ypr[1] * 180/M_PI);

roll1 = (ypr[2] * 180/M_PI);

yaw?2 = map(yaw1,0,180,180,0)-90;
pitch2 = map(pitchl1,0,180,180,0)-90;
roll2 = roll1+90;

if (yaw2>40) {if(yaw2<140)yawfix=yaw2;}

if (pitch2>60) {if(pitch2<150)pitchfix=pitch2;}
if (roll2>40) {if(roll2<140)rollfix=roll2;}
motorl.write(yawfix);

motor2.write(pitchfix);



motor3.write(rollfix);
delay(25);
#endif

#ifdef OUTPUT_READABLE_REALACCEL
mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetAccel(&aa, fifoBuffer);
mpu.dmpGetGravity(&gravity, &Qq);
mpu.dmpGetLinearAccel(&aaReal, &aa, &gravity);
Serial.print("areal\t");

Serial.print(aaReal.x);
Serial.print("\t");
Serial.print(aaReal.y);
Serial.print("\t");
Serial.printin(aaReal.z);

#endif

#ifdef OUTPUT_READABLE_WORLDACCEL
mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetAccel(&aa, fifoBuffer);
mpu.dmpGetGravity(&gravity, &Qq);
mpu.dmpGetLinearAccel(&aaReal, &aa, &gravity);
mpu.dmpGetLinearAccelInWorld(&aaWorld, &aaReal, &Q);
Serial.print("aworld\t");

Serial.print(aaWorld.x);



Serial.print("\t");

Serial.print(aaWorld.y);

Serial.print("\t");

Serial.printin(aaWorld.z);
#endif

#ifdef OUTPUT_TEAPOT
teapotPacket[2] = fifoBuffer[0];
teapotPacket[3] = fifoBuffer[1];
teapotPacket[4] = fifoBuffer[4];
teapotPacket[5] = fifoBuffer[5];
teapotPacket[6] = fifoBuffer[8];
teapotPacket[7] = fifoBuffer[9];
teapotPacket[8] = fifoBuffer[12];
teapotPacket[9] = fifoBuffer[13];
Serial.write(teapotPacket, 14);
teapotPacket[11]++; // packetCount, loops at 0xFF on purpose

#endif

blinkState = !blinkState;
digitalWrite(LED_PIN, blinkState);



LAMPIRAN 11
Kode Program Sistem Kendali Gimbal 3-Axis Pada Bagian Receiver

#include <SoftwareSerial.h>
#include "Servo.h"

int yaw, pitch, roll;

SoftwareSerial mySerial(10, 4); // RX, TX

Servo motorl;
Servo motor2;

Servo motor3;

void setup() {
Serial.begin(9600);
pinMode(A3,0UTPUT);

motorl.attach(9);
motor2.attach(6);

motor3.attach(5);

mySerial.begin(9600);
¥



void loop() // run over and over
{
long now;
if (mySerial.available())
{
now= millis();

ky

long lasttime= millis();

if ((now-lasttime)>2000)

{
yaw= 0;
pitch=0;
roll=0;
digitalWrite(A3,0);

¥

if (mySerial.find("D"))

{
yaw=mySerial.parselnt();
pitch=mySerial.parselnt();
roll=mySerial.parselnt();

digitalWrite(A3,1);



Serial.print(yaw);
Serial.print("\t");
Serial.print(pitch);
Serial.print("\t");
Serial.print(roll);

Serial.print("\n");

motorl.write(yaw);
motor2.write(pitch);
motor3.write(roll);

delay(25);



