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LAMPIRAN A
Program sistem

Program Arduino Kalman Filter

#include "Wire.h"
#include "12Cdev.h"
#include "MPU6050.h"
MPU6050 mpu

#include <ArduinoJson.h>

#define encO_interrupt 2
#define encO_digital 3
#define encl_interrupt 6
#define encl_digital 7

volatile long count0 = 0, count1 = 0;
volatile long posisiO, posisil;
volatile float enc0, encl;

float enc_dataX, enc_dataY;

/I Deklarasi variabel global yaw imu
float yaw = 0.0;

float firstYaw, offsideYaw;

int setAwal = 0;

/I Kalman filter variables
const float Q_gyro = 0.01;
const float R_angle = 10;

float yaw_angle = 0.0;

float P_00=10.1,P_01=0.0,P_10=0.0,P_11=0.1;
unsigned long prev_time;

bool is_yaw_resetting = false;



/I Gyro calibration offsets
int16_t gyro_offset x = 0;
intl6_t gyro_offset y=0;
intl6_t gyro_offset z = 0;

[Ivariabel kirim data
unsigned long delayReadGyro = 0;
unsigned long delaySendData = 0;

void setup() {
Wire.begin();
Serial.begin(115200);
Seriall.setRX(13);
Seriall.setTX(12);
Seriall.begin(115200);

enc_setup();

mpu.initialize();
Serial.printIn(mpu.testConnection() ? "MPU6050 connection
successful" : "MPUB050 connection failed");

calibrateGyro();
prev_time = millis();

}
void loop() {

encoder();
if (millis() >= delayReadGyro) {

delayReadGyro = millis() + 7;
intl6_t gx, gy, 9z;
mpu.getRotation(&gx, &gy, &Jz);

gx -= gyro_offset_x;
gy -= gyro_offset_y;
gz -= gyro_offset_z;



float gyro_z =gz /131.0;

/1" Serial.print("Raw Gyro: ");
Serial.print(gyro_z);
Serial.print("\t");

updateKalmanFilter(yaw_angle, gyro_z);
yaw = (yaw_angle - offsideYaw) + setAwal,
float newYaw;
float mapyaw;
if (yaw > 180)newYaw = map(yaw, 180, 270, -180, -90);
else newYaw = yaw;
if (newYaw < O)mapyaw = map(newYaw, -180, 0, 180, 360);
else mapyaw = newYaw;
/I newYaw = int(newYaw);

float inversmap = map(mapyaw, 0, 360, 360, 0);
mapyaw = map(inversmap, 360, 0, 0, 360);

/" Serial.print("Filtered Yaw: ");
Serial.printIn(yaw);
delay (10);

}

/l Membaca data dari Seriall jika tersedia
if (Seriall.available() > 0) {
String dataFromEsp = Seriall.readString();
Serial.printIn(dataFromEsp);
if (dataFromEsp =="R") {
reset_encoder();
resetYaw();
}
}

if (millis() > delaySendData)

delaySendData = millis() + 10;



StaticJsonDocument<200> jsonDocument;
jsonDocument["yaw"] = String(yaw, 3);
jsonDocument[“enc_dataX"] = String(enc_dataX, 3);
jsonDocument[“enc_dataY"] = String(enc_dataY, 3);

String jsonString;
serializeJson(jsonDocument, jsonString);

Seriall.printIn(jsonString);
/I Serial.printIn(jsonString);
}
}

void resetYaw()
{
offsideYaw = yaw_angle;

}

void calibrateGyro() {
intl6_t gx_sum=0;
intl6_t gy sum=0;
intl6_tgz sum=0;
const int num_readings = 100;

for (int i = 0; i < num_readings; i++) {
intl6 tgx, gy, 9z;
mpu.getRotation(&gx, &gy, &gz);
gx_sum += gx;
gy_sum +=gy;
gz_sum += gz;
}
gyro_offset_x = gx_sum/ num_readings;
gyro_offset_ y =gy sum/num_readings;
gyro_offset z =gz _sum/num_readings;

}

void updateKalmanFilter(float newAngle, float newRate) {
unsigned long curr_time = millis();
float dt = (curr_time - prev_time) / 1000.0;

A4



prev_time = curr_time;

/[ Update covariance matrix

P 00+=dt*(dt*P_11-P_01-P_10) *dt;
P_01-=dt*P_11;

P 10-=dt*P_11;

P_11+=Q_gyro * dt;

float S=P_00 + R_angle;
float K 0=P_00/S;
float K_ 1 =P_10/S;

/I Calculate difference between measured angle and estimated angle
float y = newAngle - yaw_angle;

/I Update yaw_angle based on the Kalman gain
yaw_angle +=K 0 *y;

/I Map yaw_angle to the range -180 to 180 degrees
/I yaw_angle = mapTo180(yaw_angle);

/I Update covariance matrix based on Kalman gain
P_00-=K_0*P_00;
P 01-=K 0*P_01;
P 10-=K_1*P_00;
P 11-=K_ 1*P_01;

/I Finally, update yaw_angle using gyro rate
yaw_angle += dt * newRate;
}
float mapTo180(float angle) {
if (angle > 180) {
angle -= 360;
} else if (angle < -180) {
angle += 360;
}

return angle;

¥



Program main Micropython

from kirim_dataRobot import *

import kirim_dataRobot

import _thread

from time import ticks_ms

from machine import UART

from moving_control import OmniMobileRobot
from calculation_PI1D import PID

from calculation_motorSpeed import motor_speed

# Inisialisasi objek PID
pid = PID(Kp=6, Ki=0, Kd=2)
setpoint =0

# Variabel data_robot

dataX_before, dataY_before, dataX_after, dataY _after, yaw, enc_dataX,
enc_dataY, Accel, datal, data2, data3=0,0,1,2,0,0,0,0,0,0,0
pid_output =0

# Variabel multitask
time_moving_control,time_calc_pid, time_send_basestation = 0,0,0

uart = UART(2, 115200)
strMsg ="'

def parsed_data(data):
parsed_data = ujson.loads(data)
# Mengakses nilai-nilai yang diparsing
yaw = parsed_data["yaw"]
enc_dataX = parsed_data["enc_dataxX"]
enc_dataY = parsed_data["enc_dataY"]

if yaw is not None and enc_dataX is not None and enc_dataY is not
None:
yaw = float(yaw)



enc_dataX = float(enc_dataX)
enc_dataY = float(enc_dataY)

return yaw, enc_dataX, enc_dataY

moving = OmniMobileRobot(wheel_radius=10) # Setel wheel_radius
sesuai dengan nilai yang sesuai

X_target=0

y_target = 500

Kp_pos =8

Kp_theta =0 #robot gak perlu berputar arah dulu makanya 0

# Tetap menjalankan program utama
while True:
data_robot = yaw, enc_dataX, enc_dataY, pid_output
if uart.any() > 0:
data = uart.read()
try:
data_sensor = parsed_data(data)
yaw, enc_dataX, enc_dataY = data_sensor
# print(data_sensor)
except:
print("eror serial™)
# pass

if Kirim_dataRobot.ping_received :
motor_speed(0,1200,pid_output)
#
else :
motor_speed(0,0,0)

# Logika kirim data
data_robot = (
round(moving.x, 2), # Bulatkan dataX_before menjadi 2 angka

dibelakang koma
round(moving.y, 2), # Bulatkan dataY_before menjadi 2 angka

dibelakang koma



round(yaw, 2), # Bulatkan yaw menjadi 2 angka dibelakang
koma

round(enc_dataX, 2),  # Bulatkan enc_dataX menjadi 2 angka
dibelakang koma

round(enc_dataY, 2),  # Bulatkan enc_data¥Y menjadi 2 angka
dibelakang koma

round(pid_output, 2),  # Sudah dibulatkan di atas

round(dataX_after, 2), # Bulatkan dataX_after menjadi 2 angka
dibelakang koma

round(dataY_after, 2)  # Bulatkan dataY_after menjadi 2 angka
dibelakang koma

)

if ticks_ms() >=time_send_basestation:
time_send_basestation = ticks_ms() + 20
try:
data_to_basestation(data_robot)
# print(data_robot)
except:
print("eror komunikasi basestation"
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