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DAFTAR LAMPIRAN

LAMPIRAN A
Listing Program

//program kinematika

double deg2rad(double d)

{
returnd * PI/180.0 ;

}

void kinematik(float x_speed , float y_speed, float w_speed) {
x_speed =x_speed * -1;
y_speed =y speed * -1;
double a_inverse, b_inverse, ¢_inverse,
d_inverse, e_inverse, f inverse,
g_inverse, h_inverse, i_inverse;
double a,b,c,d, e, f, g h, i
double det;

/[ a=-0.5; b=-0.5; c=1;
/l d=0.87, e=-0.87; f=0;
// g=0.054; h=0.054, 1=0.054;//1/L=1/18,5cm

e inverse kinematik ---------------- //
// roda kanan =30 + 90 = 120 derajat
//rodakiri =150 + 90 = 240 derajat

// roda belakang = 270 + 90 = 360 derajat

// //

a = cos(deg2rad(120)); b = cos(deg2rad(240)); c = cos(deg2rad(360));
d = sin(deg2rad(120)); e = sin(deg2rad(240)); f = sin(deg2rad(360));
g=1; h=1; i=1;

det=a*e*i+tb*f*g+c*d*h-c*e*g-a*f*h-b*d*i






a_inverse = (e * i - f * h) / det; b _inverse = (h * c -1 * b) / det;
c_inverse = (b * f- ¢ * ¢) / det;

d inverse = (g * f-d * i)/ det; e inverse = (a *1-g * c¢) / det;
f inverse =(d * ¢ - a * f) / det;

g inverse = (d * h - g * e) / det; h inverse = (g * b -a * h) / det;
i_inverse=(a * e-d *b)/det;

Vy = a inverse * x_speed + b _inverse * y speed + c inverse *
w_speed;
Vx = d _inverse * x speed + e _inverse * y speed + f inverse *
w_speed;
VO = g inverse * x speed + h inverse * y speed + i inverse *
w_speed;

// jika error Vx tukar dnegan Vy
// fungsinya untuk arah gerak (+) atau (-) kak

/I Serial.print ("kecapatan roda kiri : ");

/I Serial.println(Vy);

/I Serial.print ("kecapatan roda kanan : ");
/I Serial.println(Vx);

/I Serial.print ("kecapatan roda tengah : ");
/I Serial.println(VO0);

dl =0;
d2=0;
d3=0;

dl=Vy<0?-1:1;
d2=Vx<0?-1:1;
d3=V0<0?-1:1;

MI1(Vy, dl);

M2(Vx, d2);

M3(V0, d3);
}
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//Program PID
int target x(int target, int odometry x) {

int speed x = max_speed_x;
setPoin_x = target;
float Kp X =22;
float Ki X =0;
float Kd X =0;
intP_ X=0;
intl X=0;
intD X=0;
float PID X = 0;

timePrev_x = time Xx;
time x = millis();
elapsedTime x = (time - timePrev_x) / 500;
uint16_t position = odometry X ;
float error = setPoin_x - position ; //setPoint-dataReal
Serial.print("\n\n");
Serial.print(setPoin_x);
Serial.print(" ");
Serial.print(odometry x);
Serial.print("\n\n");
error_t X = error;
P X=Kp X * error;
if (-1 <error<1) {
I X=1 X+ (Ki_X * error);
i
D X =Kd X * ((error - previous_error_x)/elapsedTime x);
PID X=P X+1 X+D X;
if (PID_X < - speed_x) {
PID X = -speed _x;
H
else if (PID_X > speed x) {
PID X =speed_x;
H
previous_error_x = error_x;
return PID_X;



int target y(int target, int odometry y) {
int speed_y = max_speed_y;
setPoin_y = target;
float Kp Y =22;
float Ki Y =0;
float Kd Y =0;
intP_ Y=0;
intl Y=0;
intD Y =0;
float PID_Y = 0;

timePrev_y = time_y;
time y = millis();
elapsedTime_y = (time - timePrev_y) / 500;
int position = setPoin_y;
/I Serial.print("\n\n");
/I Serial.print(setPoin_y);
/I Serial.print(" ");
/I Serial.print(odometry_y);
/I Serial.print("\n\n");
float error = position - odometry y; //setPoint-dataReal
error_t y = error;
P Y=Kp Y * error;
if (-1 <error<1) {
I Y=LY+(KiY *error),
}
D Y =Kd_Y * ((error - previous_error_y) / elapsedTime_y);
PID Y=P Y+I Y+DY;
if (PID_Y < -speed y) {
PID Y =-speed y;
§
else if (PID_Y > speed y) {
PID Y =speed_y;
§
previous_error_y =error_y * -1; // global
return PID_Y;
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void headingArah() {

Kp H=8;//12.5
float Ki H=0;
float Kd H=0.8;

int P_heading = 0;
int I heading = 0;
int D_heading = 0;
timePrev = time;
time = millis();
elapsedTime = (time - timePrev) / 500;
uintl6_t position = yaw;
error = setPoin_kompas - position; //setPoint-dataReal
P _heading =Kp H * error;
if (-1 <error<1) {
I heading =1 heading + (Ki_H * error);
}
D_heading =Kd H * ((error - previous_error) / elapsedTime);
PID heading = P_heading + 1 _heading + D_heading;
if (PID_heading < -255) {
PID heading = -255;
§
else if (PID_heading > 255) {
PID heading = 255;
}

previous_error = error;

}

//Program Odometri

void odometry()

{
data_x =enc_belakang - (0.5 * enc_kanan) - (0.5 * enc_kiri);
data_y =(0.87 * enc_kanan) - (0.87 * enc_kiri);
data_heading = -(enc_kiri + enc_kanan + enc_belakang) / 3;
nilaiY = 0.6236 * data_y*-1;
nilaiX = 0.6236 * data_x*-1;
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//Program komunikasi Bluetooth
void serialBT kirim() {

int kirimX = nilaiX;
int kirimY = nilaiY;
int kirimH = head monitor;
/I int kirimJ = nilail;
Serial2.print(kirimX);
Serial2.print(",");
Serial2.print(kirimY);
Serial2.print(",");
Serial2.print(kirimH);
Serial2.print(",");
Serial2.println(jarak);

}

void serial terima() {
if (Serial2.available() > 0) {
dataMasuk = Serial2.readStringUntil("n');
dataMasuk.trim();
Serial.print(dataMasuk);
Serial.print(" ");

if (dataMasuk.startsWith("{")) {
byte buka = dataMasuk.indexOf{('{");
byte komal = dataMasuk.indexOf{(,");
byte koma2 = dataMasuk.indexOf(',', komal + 1);
byte tutup = dataMasuk.indexOf('}");

firstVal = dataMasuk.substring(buka + 1, komal);
secondVal = dataMasuk.substring(komal + 1, koma2);
thirdVal = dataMasuk.substring(koma2 + 1, tutup);

x_in = firstVal.toInt();

y_in = secondVal.toInt();
heading_in = thirdVal.toInt();
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if (dataMasuk.startsWith("[")) {
int buka = dataMasuk.indexOf('[");
int komal = dataMasuk.indexOf{(',");
int rampung = dataMasuk.indexO£(']");

String firstVal = dataMasuk.substring(buka + 1, komal);
String secondVal = dataMasuk.substring(komal + 1, rampung);

xAxis = firstVal.tolnt();
yAxis = secondVal.tolnt();
}
else if (dataMasuk.startsWith(":")) {

int buka = dataMasuk.indexOf(":");
int tutup = dataMasuk.indexOf(';");

String firstVal = dataMasuk.substring(buka + 1, tutup);

putar = firstVal;
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