JOJATOK A
[IporpamMHua peasizariis anapaTHOI YaCTHHU

#include <Wire.h>

#include <SoftwareSerial.h>
#include <GyverButton.h>
#include "I2Cdev.h"

SoftwareSerial BTserial(2, 3);

const int MPU = 0x68; // MPU6050 I12C address
float AccX, AccY, AccZ;

float GyroX, GyroY, GyroZ;

float accAngleX, accAngleY, gyroAngleX, gyroAngleY, gyroAngleZ;
float roll, pitch, yaw;

float AccErrorX = 0.6;

float AccErrorY =-3.12;

float GyroErrorX =-2.23;

float GyroErrorY = 2.39;

float GyroErrorZ = 0.66;

float elapsedTime, currentTime, previousTime;
int c=0;

GButton B_Reset(5);

GButton B_FingerLeft(6);

GButton B_FingerRight(7);

unsigned int mpuTimer = 0;

unsigned int resetTimer = 0;

unsigned int leftClickTimer = 0;

unsigned int rightClickTimer = 0;

bool isLeftHolded = 0;

bool isRightHolded = 0;

void setup() {
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Serial.begin(9600);
BTserial.begin(9600);
Wire.begin(); // Initialize comunication

Wire.beginTransmission(MPU);  // Start communication with MPU6050 // MPU=0x68

Wire.write(0x6B); // Talk to the register 6B
Wire.write(0x00); // Make reset - place a 0 into the 6B register
Wire.endTransmission(true); //end the transmission

// get the IMU error values for your module
calculate IMU _error();
delay(20);
mpuTimer = resetTimer = leftClickTimer = rightClickTimer = millis();
B FingerLeft.setTimeout(100);
B FingerRight.setTimeout(100);
H
void loop() {
B Reset.tick();
B FingerLeft.tick();

B FingerRight.tick();

RightClickHandler();
LeftClickHandler();

ResetButtonHandler();

if(millis() - mpuTimer > 30){
mpuTimer = millis();
SendMPU6050Data();

b

b

void RightClickHandler() {
if(B_FingerRight.isHold()){
isRightHolded = 1;



}

else{
isRightHolded = 0;
H

}
void LeftClickHandler(){

if(B_FingerLeft.isHold()){
isLeftHolded = 1;
H
else{
isLeftHolded = 0;
H
H

void ResetButtonHandler(){

if(B_Reset.isPress()){
Wire.begin();
Wire.beginTransmission(MPU);
Wire.write(0x6B);
Wire.write(0x00);
Wire.endTransmission(true);
accAngleX = 0;
accAngleY = 0;
gyroAngleX = 0;
gyroAngleY = 0;
gyroAngleZ = 0;
yaw =0;
Serial.printIn("Reset");
return,

H

}
void SendMPU6050Data() {

// === Read acceleromter data === //
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Wire.beginTransmission(MPU);

Wire.write(0x3B); // Start with register 0x3B (ACCEL_XOUT _H)
Wire.endTransmission(false);

Wire.requestFrom(MPU, 6, true); / Read 6 registers total, each axis value is stored in 2 registers
//For a range of +-2g, we need to divide the raw values by 16384, according to the datasheet
AccX = (Wire.read() << 8 | Wire.read()) / 16384.0; // X-axis value

AccY = (Wire.read() << 8 | Wire.read()) / 16384.0; // Y-axis value

AccZ = (Wire.read() << 8 | Wire.read()) / 16384.0; // Z-axis value

// Calculating Roll and Pitch from the accelerometer data

accAngleX = (atan(AccY / sqrt(pow(AccX, 2) + pow(AccZ, 2))) * 180/ PI) - AccErrorX; // AccErrorX ~(0.58) See the
calculate IMU_error()custom function for more details

accAngleY = (atan(-1 * AccX / sqrt(pow(AccY, 2) + pow(AccZ, 2))) * 180/ PI) - AccErrorY; // AccErrorY ~(-1.58)
// === Read gyroscope data ===//

previousTime = currentTime; // Previous time is stored before the actual time read

currentTime = millis(); // Current time actual time read

elapsedTime = (currentTime - previousTime) / 1000; / Divide by 1000 to get seconds
Wire.beginTransmission(MPU);

Wire.write(0x43); // Gyro data first register address 0x43

Wire.endTransmission(false);

Wire.requestFrom(MPU, 6, true); / Read 4 registers total, each axis value is stored in 2 registers

GyroX = (Wire.read() << 8 | Wire.read()) / 131.0; // For a 250deg/s range we have to divide first the raw value by
131.0, according to the datasheet

GyroY = (Wire.read() << 8 | Wire.read()) / 131.0;
GyroZ = (Wire.read() << 8 | Wire.read()) / 131.0;
/1 Correct the outputs with the calculated error values
GyroX = GyroX - GyroErrorX;
GyroY = GyroY - GyroErrorY;
GyroZ = GyroZ - GyroErrorZ,
// Currently the raw values are in degrees per seconds, deg/s
gyroAngleX = gyroAngleX + GyroX * elapsedTime; // deg/s * s = deg
gyroAngleY = gyroAngleY + GyroY * elapsedTime;

yaw = yaw + GyroZ * elapsedTime;



// Complementary filter - combine acceleromter and gyro angle values

roll = 0.96 * gyroAngleX + 0.04 * accAngleX;

pitch = 0.96 * gyroAngleY + 0.04 * accAngleY;

Serial.printIn((String)roll + "/" + pitch + "/" + yaw );

BTserial.println((String)roll + " " + pitch + " " + yaw + " " + isLeftHolded + " " + isRightHolded);

H
void calculate IMU_error() {

while (¢ <200) {
Wire.beginTransmission(MPU);
Wire.write(0x3B);
Wire.endTransmission(false);
Wire.requestFrom(MPU, 6, true);
AccX = (Wire.read() << 8 | Wire.read()) / 16384.0 ;
AccY = (Wire.read() << 8 | Wire.read()) / 16384.0 ;
AccZ = (Wire.read() << 8 | Wire.read()) / 16384.0 ;
// Sum all readings
AccErrorX = AccErrorX + ((atan((AccY) / sqrt(pow((AccX), 2) + pow((AccZ), 2))) * 180 / PI));
AccErrorY = AccErrorY + ((atan(-1 * (AccX) / sqrt(pow((AccY), 2) + pow((AccZ), 2))) * 180/ PI));
ct+;

H

AccErrorX = AccErrorX / 200;

AccErrorY = AccErrorY / 200;

c=0;

// Read gyro values 200 times

while (¢ <200) {
Wire.beginTransmission(MPU);
Wire.write(0x43);
Wire.endTransmission(false);
Wire.requestFrom(MPU, 6, true);
GyroX = Wire.read() << 8 | Wire.read();
GyroY = Wire.read() << 8 | Wire.read();
GyroZ = Wire.read() << 8 | Wire.read();



// Sum all readings

GyroErrorX = GyroErrorX + (GyroX / 131.0);

GyroErrorY = GyroErrorY + (GyroY / 131.0);

GyroErrorZ = GyroErrorZ + (GyroZ / 131.0);

ct+;
H
//Divide the sum by 200 to get the error value
GyroErrorX = GyroErrorX / 200;
GyroErrorY = GyroErrorY /200;
GyroErrorZ = GyroErrorZ / 200;
// Print the error values on the Serial Monitor
Serial.print("AccErrorX: ");
Serial.println(AccErrorX);
Serial.print("AccErrorY: ");
Serial.println(AccErrorY);
Serial.print("GyroErrorX: ");
Serial.println(GyroErrorX);
Serial.print("GyroErrorY: ");
Serial.println(GyroErrorY);
Serial.print("GyroErrorZ: ");

Serial.println(GyroErrorZ);
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JNOJJATOK b
[Iporpamua peaiizallisi KOMIT FOTEPHOTO T0JATKY

public partial class MainForm : Form
{
private SerialPort _serialPort;
private Point _cursorPosition;
private Thread readThread;
public MainForm()
{

InitializeComponent();

}

private void Form_Load(object sender, EventArgs ¢)
{
RefreshSerialPorts();
_readThread = new Thread(Test);
_readThread.Start();
}
private void t Refresh Tick(object sender, EventArgs ¢)
{
pb_Canvas.Refresh();

}

private void pb_Canvas_Paint(object sender, PaintEventArgs e)

{

e.Graphics.DrawEllipse(Pens.Brown, _cursorPosition. X, cursorPosition.Y, 10, 10);

e.Graphics.FillEllipse(Brushes.Brown, _cursorPosition.X, cursorPosition.Y, 10, 10);

}

private void MainFormClosed(object sender, FormClosedEventArgs e)

{

_serialPort?.Dispose();

}
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private void pb_Canvas_MouseMove(object sender, MouseEventArgs ¢)

{

_cursorPosition = e.Location;

}

private void tb_Distance Scroll(object sender, EventArgs ¢)

{

nud_Distance.Value = tb_Distance.Value;

}

private void nud_Distance ValueChanged(object sender, EventArgs ¢)

{

tb_Distance.Value = (int) nud_Distance.Value;

}
private void b_Connect_Click(object sender, EventArgs e)
{

const string connectText = "Connect";

const string disconnectText = "Disconnect";

if (b_Connect.Text.Equals(connectText))
{

SerialPortInit();

b_Connect.Text = disconnectText;

}

else
{
_serialPort?.Dispose();
b_Connect.Text = connectText;
}
}
private void cb_SerialPort DropDown(object sender, EventArgs ¢)
{

RefreshSerialPorts();

}



private void SerialPortInit()
{
var portName = (string) cb_SerialPort.SelectedItem;
//ToDo: verify long work period (stop work after period of time near 5 min)
var port = new SerialPort
{
PortName = portName,
BaudRate = 9600,
Parity = Parity.None,
DataBits = 8,
StopBits = StopBits.One,
Handshake = Handshake.None,
1
try
{
port.Open();
}
catch (Exception ex)
{
MessageBox.Show(ex.ToString());
return;
}
_readThread = new Thread(ReadPortOnDataReceived);
_readThread.Start(port);
_serialPort = port;
}
private void ReadPortOnDataReceived(object portObject)
{
var serialPort = portObject as SerialPort;
if (serialPort is null)

{

MessageBox.Show("PortObject must be a SerialPort class object");
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throw new ArgumentException("PortObject must be a SerialPort class object");
}
var mouseService = new MouseService();
var sw = new Stopwatch();
while (serialPort.IsOpen)
{
sw.Restart();
var bluetoothDto = _serialPort.ReadControllerData();
if (bluetoothDto is null)

{

continue;
}
var coordinate = bluetoothDto.Angles.ToCoordinate((int) nud Distance.Value);
mouseService.MoveAndClick(new MouseCommandModel(
coordinate,
bluetoothDto.LeftButtonState == 1,
bluetoothDto.RightButtonState == 1));
sw.Stop();
Console.WriteLine($" {sw.ElapsedMilliseconds}");
}
}
private void RefreshSerialPorts()
{
var ports = SerialPort. GetPortNames().OrderBy(p => p).ToArray();
if (!ports.Any())
{
MessageBox.Show("There is no serial ports to show. Pair Arduino controller by Bluetooth™);
throw new ArgumentException("There is no serial ports to show");
}
var selectedItem = cb_SerialPort.SelectedItem as string;
cb_SerialPort.Items.Clear();

cb_SerialPort.Items.AddRange(ports);



cb_SerialPort.SelectedItem = selectedItem != null && ports.Contains(selectedItem)
? selectedItem
: cb_SerialPort.Items[0];
}
private void Test()
{
var mouseService = new MouseService();
for (vari=0;1<10; i++)
{
var x = 1000 + 50 * i;
var mouseCommand = new MouseCommandModel(new Point(x, 0), false, false);
mouseService.MoveAndClick(mouseCommand);
Console.WriteLine(x);

Thread.Sleep(1000);

}
H
public class MouseService
{
private bool IsLeftMouseButtonPressed { get; set; }
private bool IsRightMouseButtonPressed { get; set; }
public void MoveAndClick(MouseCommandModel command)
{
var screenSize = Screen.PrimaryScreen.Bounds.Size;
var center = new Point(screenSize.Width / 2, screenSize.Height / 2);
var x = center.X + command.MousePosition.X;
var y = center.Y + command.MousePosition.Y’;
Cursor.Position = new Point(x, y);
//press if released
if (IsLeftMouseButtonPressed != command.PressLeftButton)

{

var mouseEvent = command.PressLeftButton ? MouseFlags.LeftDown : MouseFlags.LeftUp;
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MakeMouseEvent(mouseEvent);
IsLeftMouseButtonPressed = !IsLeftMouseButtonPressed;
var action = mouseEvent == MouseFlags.LeftDown ? "Pressed" : "Released";

Console.Write($"Left {action}");

if (IsRightMouseButtonPressed != command.PressRightButton)

{
var mouseEvent = command.PressRightButton ? MouseFlags.RightDown : MouseFlags.RightUp;
MakeMouseEvent(mouseEvent);
IsRightMouseButtonPressed = !IsRightMouseButtonPressed;
var action = mouseEvent == MouseFlags.LeftDown ? "Pressed" : "Released";
Console.Write($"Right {action}");

}

}
[DllImport("User32.d11")]

private static extern void mouse_event(MouseFlags dwFlags, int dx, int dy, int dwData, UlntPtr dwExtralnfo);
[Flags]
enum MouseFlags
{
Move = 0x0001,
LeftDown = 0x0002,
LeftUp = 0x0004,
RightDown = 0x0008,
RightUp = 0x0010,
Absolute = 0x8000,
MiddleDown = 0x0020,
MiddleUp = 0x0040,
XDown = 0x0080,
XUp = 0x0100,
Wheel = 0x0800,
HWheel = 0x01000, // Horizontal wheel



}

private static void MakeMouseEvent(MouseFlags mouseEvent)

{
mouse_event(mouseEvent, Cursor.Position.X, Cursor.Position.Y, 0, UlntPtr.Zero);

}

H

public class BluetoothDto

{
public EulerAngles Angles { get; }
public int LeftButtonState { get; }

public int RightButtonState { get; }

public BluetoothDto(EulerAngles angles, int leftButtonState, int rightButtonState)
{

Angles = angles;

LeftButtonState = leftButtonState;

RightButtonState = rightButtonState;

}
H
public struct EulerAngles
{
public float X; // Roll
public float Y; // Pitch

public float Z; / Yaw

public EulerAngles(float x, float y, float z)

{
X=x;
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public class MouseCommandModel
{
public Point MousePosition { get; }
public bool PressLeftButton { get; }
public bool PressRightButton { get; }
public MouseCommandModel(Point mousePosition, bool pressLeftButton, bool pressRightButton)
{
MousePosition = mousePosition;
PressLeftButton = pressLeftButton;

PressRightButton = pressRightButton;

}

H

public static class EulerAngelsExtensions

{
/// <summary>
//l Get x,y coordinates of ray point projection on the screen
//l </summary>
/// <param name="angles"> Euler Angles</param>
/// <param name="h"> DistanceToScreen</param>
/I <returns></returns>
public static Point ToCoordinate(this EulerAngles angles, float h)
{

var xProjection = GetProjection(angles.X, h);

var yProjection = GetProjection(angles.Y, h);

var x = xProjection * GetSign(angles.X);
var y = yProjection * GetSign(angles.Y);
return new Point((int) X, (int) y);

}

private static double GetProjection(float angel, float h)

{
var absAngle = Math.Abs(angel);



var sinAlfa = Math.Sin(GetRadian(absAngle));
var sinBetta = Math.Sin(GetRadian(90 - absAngle)); // 180 - 90 - angle
return sinAlfa * h / sinBetta;

}

private static int GetSign(float angle) => angle >07? 1 : -1;

private static double GetRadian(double degrees) => Math.PI * degrees / 180.0;

}

public static class SerialPortExtensions

{
public static BluetoothDto ReadControllerData(this SerialPort port)

{
var data = port.ReadLine(). Trim("\r");
if (string.IsNullOrWhiteSpace(data))
{

return null;

}

//validation: is all params given

var readParams = data.Split(' ', StringSplitOptions.RemoveEmptyEntries);
if (readParams.Length !=5 ||

U

!float. TryParse(readParams[0].Replace('.", ',"), out var x) ||

U]

!float. TryParse(readParams[ 1 ].Replace('.', ',"), out var y) ||
!float. TryParse(readParams[2].Replace('.', ',"), out var z) ||
lint. TryParse(readParams[3], out var isLeftHolded) ||

lint. TryParse(readParams[4], out var isRightHolded))
{

return null;

}

// invert param to prevent axis inversion

return new BluetoothDto(new EulerAngles(-x, y, -z), isLeftHolded, isRightHolded);

}
H
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JNOJATOK B
['pacdiunnii Mmatepian

XAPKIBCbKMA HALLIOHANTBHWIA
YHIBEPCUTET PALIOENEKTPOHIKA

GakynereT/ KoM’ roTepHOI iHXXeHepIT Ta yrnpaBniHHA.
Kadenpa AlNOT

ATtecTauinHa pobota maricTtpa

BE3[0POTOBUNA KOHTPOJEP ONA
KEPYBAHHA OBYUCITIIOBAJIbBHUM
NMPUCTPOEM

CtyaeHT rp. CKCm-20-2 KomapoBckkuii Bonoaumup EgyapgoBuy
KepiBHuK: JluTBMHOBaA EBreHis IBaHiBHa

MerTa Ta 3agaui NpoekTy

MeTo0 JOCHIDKEHHST € 3MEHIICHHS BapTOCTI Oe3ApOoTOBOIO
KOHTpOJiepa 3a paxyHOK BHKOpHCTaHHA moxayrs MPU6050
Ta 3/IMCHEHHS KepYBaHHS 3a JOMOMOror0 Tuiatu Arduino.

Jnst nocArHeHHs NOCTaBJIEHOI MeTH Oyl BUPINIEH] HACTYIIHI
3a/1a4i;
oOparu MOyl JUIsl alapaTHol peai3allii arecTaiiiHoi poooTu;
o0paTu MOBY Ta CEpEIOBUIIIE MPOrPAMYyBAaHHS 3T1HO J10
o0paHuX arapaTHUX MOJYJIIB;
CTBOPUTHU CXEMY MAKETY;
pO3poOuTH MporpaMHe 3a0e3MeUeHHs sl KEPYBaHHS CUCTEMOIO;
po3pobuTH nmporpamMHe 3a0e3nedeHHs il 00YUCITFOBAIBHOTO
IPUCTPOIO;
310paTH MakeT arecTaliitHol poOOTH, IPOIIUTH IIATy Ta
NIEPEBIPUTH IPALIE3/1aTHICTh CUCTEMHU.

Komaposcbruin B.E., cT. rp. CKCm-20-2, kad. AMNOT, 2022
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AKTYyaJIbHICTh

3 PO3BUTKOM HOBUX
TEXHONOTIN BUHWUKAE BCE
binble ranyseun, aki maroTb
He CTaHZ4APTHUI TUN
iHTepdency NopiBHAHO 3
NepCcoHabHUM
KoMmn’toTepom, TOMY BUHUKAE
notpeba y HOBUX BUAAX
KOHTpo/iepiB aAna pobotu 3
TakKMMK 06uYnCcNtOBaNbHUMM
NPUCTPOAMM.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

MNepesaru

[0 ronoBHUX nepeBar MOXKHa BigHECTH:
- UiHa;
- MOPTATUBHICTb;
- BIAKPUTUW NPOrpamHUM Koa,;
3pYYHICTb B 06CNyroByBaHHi;
3PYYHICTb B OHOBAEHHI KOAOBOI NPOLUNBKMW.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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3aTpebyBaHicTb

3a geAakuMu gaHumum vyactmHa VR y cekTopi po3Bsar cTpiMKO 3pocTae
OCTaHHiIM Yacom. 3a nepwunin kBaptan 2021 poK Uen picT CTaHOBUTb
52.4%.

3a AaHUMUM 3arasibHO

BIAOMOI IrpoBOi Steam monthly active users
nnatdopmu Steam noHag,
2% KOpuCTyBayiB
BUKOpUcToBytoTb VR
TexHonorii. Mpwu
3asasneHux 120 maH
AKTUBHUX KOPUCTYBaYiB
Ha MmicAaub 2% CTaHOBAATb
npubansHo 2,4 MNH.

Monthly active users (in millions)

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

Bubip anapatHux moaynis

Po3pobneHunii maket artectauinHoi poboTM NOBMHEH BiANoBIAaTU
HACTYNHMM BMMOram:
HaAiIMHICTD;
3’egHyBaTUCLb 3 0OYUCNOBANBHMM MPUCTPOEM 3a AOMOMOIOH
TexHonorii Bluetooth;
MOX/UBICTb WBUAKO Ta IEFKO 3MIHIOBATK NMPOLLUNBKY NpUaaay;
HeBe/INKi BUTPATU eneKTpoeHepril;
KOMMNAKTHICTb — B pe3yabTaTi Npunag He NOBMHEH MATU BEIUKUX
rabapwuris;
MOBINbHICTb — KiHL,EBa PO3p06Ka 3 NEerKicTO NepemilllyeTbCS.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022



Cxema MmakeTy aTecTauinHoi poboTu

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

MporpamHa peanisauin

™

ARDUINO
Arduino IDE CH

NPOCTa y BUKOPUCTAHHI; CUMHTAKCUC MOBM Bi3yanbHO

nigcBivyBaHHA Koay; 3pO3yMminui Ta YutabenbHUi;

6e3KOLTOBHA; BE/IMKA Ki/IbKICTb NPOrpaMHumx

Ma€e BbyaoBaHUM NporpamaTtop;  3acobis Ta 6ibnioTek;

Ma€ 6araTto KOPUCHUX JNA KOMMINATOP AaHOi MOBM

po3pobKu BOYAOBAHUX peanizoBaHUM NPaKTUYHO ANs

bYHKUiN; BCiX moaenen

onTUMIi30BaHa AnA poboTu 3 MIKPOKOHTpONEpIB;

nnatamu Arduino. WBUAKE BUKOHAHHA
IHCTPYKLUIN.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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MporpamHa peanisayin
WinForm
JetBrains Rider

NPOCTa y BUKOPUCTAHHI; CUMHTAKCUC MOBM Bi3yanbHO
IntelliSense; 3pO3yMminui Ta YutabenbHUi;
MQE CTYAEHTCbKYY NiLeH3ito; BE/IMKaA KiNbKICTb NPOrpamHumx
Ma€ BOYA0BaHi IHCTPYMEHTY 3acobiB Ta nuget-nakerTis;
Aebarinry Koay; nigTpumka OOIN;

Ma€ 6araTo KOPUCHUX ANA WBUAKE BUKOHAHHA
po3p0obKu BOYAOBAHUX IHCTPYKLU,N;

bYHKUiN; NiATPUMYE NPOrpamyBaHHSA
onTUMi3oBaHa aAns poboTtu 3 ana 6aratbox nnatpopm.

.Net nnatdpopmoto.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

ANropmMTm OAHOrO LUKAY po60TU CUCTEMM KepyBaHHA
csiThogiogamm

vold loop() f Check Reset button state

B_Reset.tick();

i e b e Check Left button state

B_FingerRight.tick();

. ’ Check Right button state
RightClickHandler() ;
LeftClickHandl ; . "

5 ~exEEdierd Handle Right click
ResetButtonHandler () ;
if(millis() - mpuTimer > 30){ Handle Left click

mpuTimer = millis();

SendMPU6050Data () ; Handle Reset

}

Send MPU6050 data

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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®oT0 po3pobaeHOro NpUCTpoIo

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

»f Controller Settings
Sensitivity settings

v S

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022




MepeBaru cepes KOHKYpPEHTIB

BIAKPUTUI NPOrpamHuiA Koa,;

3pyYHa apXxiTeKTypa ANA OHOBNEHHA NporpamHoro 3abesneyeHHA
anapaTHOI YaCTUHMU;

apXiTEKTypa ONTUMI30BaHa A4/1A 3aMiHM MOAYNIB Ta 3PYYHOCTI
PEMOHTY;

MEeHLA LiHa;

BMKOpUcTaHa Bluetooth TexHonoriA.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

BiaKpUTUIA NporpamHuiA Kop,

Yomy BiaKkputmit Kog ue gobpe:

- YaCOM KOPUCTYBaYy MPOCTO XOYETbCSA MAaTU MOXKAMUBICTb NOTNAHYTH
Ha Koa. TobTo He 060B'A3KOBO HaBITb MOro maTu, ane Wwob Taka
MOXUBICTb byna. Lle moxkyTb 6yT napaHoikm 6e3nekun y xopowomy
ceHci abo npocTo 6opu,i 3a AKicb NpaBga;

Boea Komaposcwkit / Practice

— KOPUCTYBa4Y Ma€E MOXKAUBICTL [usresr

BBECTU pefaryBaHHA, HaBiTb Here'swhere youl find thisrepositry's source fles. o giveyour sersanide of what they find hre,add
AYXKe CepnosHi; b reseioo v Fles v et a

— € MOX/MBICTb NO6YAYBaTH Y

CNiNbHOTY PO3pPO6HUKIB, AKI b et
Pa3oM NpauoTb HaA . R
BAOCKOHANEHHAM NPOAYKTY. RemoteContrlie St

gitignore 78 2021-06-08

Jdea 2021-06-08

BluetoothController.ino 2021-11-03

RemoteController.sin 3 2021-06-08

Komaposcbkuin B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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3py4YyHe OHOB/IEHHA NPOrpamHoro 3abesnevyeHHA
anapaTHOI YaCTUHMU

Matoumn goctyn oo Koay
NporpamHoro 3abesneyeHHs
anapaTHOoi YacTUHK, HeobxigHo
MaTU MOXAUBICTb 3MIHIOBATH
NPOLWMBKY KOHTpoONepy. IHaKwe
He byae MOXKANBOCTI
BA,OCKOHANOBATU aNirOPUTM
poboTu KoHTponepy. Tomy B
po3pobaeHOMY NPOEKTI €
BiaKkpuTM goctyn ao Mini-USB
nopty Arduino Nano

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

ApxiTeKTypa ONTMMI30BaHa A/1A 3aMiHU MOAYNiB
Ta 3pY4HOCTI PEMOHTY

AnapaTHa YacTuHa npunaay po3pobaeHa 3 BUKOPUCTAHHAM
WwTHpKosoro po3’emy PBS-40. BiH 1,03BONAE 3 NerKicTIO 3aMiHIOBaTH
ronosHi moayni npunaay (Arduino Nano, MPU-6050 Ta HC-05) 6e3
HeobxigHOCTI po3natoBaTK nNaaty.

’ |
SHOJdONRITIXrIHDJATA

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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MeHwa uiHa

HATOR

ROCKFALL EVO

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022

BukopuctaHa Bluetooth TexHonoris

HalinonynspHiwvmu TexHonoriamm 6e34p0ToBOro 38°A3Ky Ha
uewn vac € Bluetooth Ta paaio3s’sa30ok. [010BHOMO NepeBaroto
Bluetooth € Te, wo BiH He noTpebye A0AATKOBOro 06naAHaHHS.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022



BucHoOBKMU

Y Xxoai BUKOHaAHHA aTecTauiiHoi poboTn byno  pocArHyTo
noctasneHy meTy — 6yB CTBOPEHUI KOHTpOAep, IKUH 3alpOIIOHYBAaB
HOBHI 3py4HUI 1HTepdeic poOoTH 3 0OYHCITIOBATIEHUM MPUCTPOEM
Ta SAKAWA € 3HAYHO JICHICBIIMM 3a KOHKYPEHTIB 3a paxXyHOK
BukopuctanHs moxymo MPU-6050, Bluetooth mogymto HC-05 Ta
riaty kepyBaHHs Arduino NANO.

Po3rnaHyTo BAacTuBocCTi Ta ocobausocTi pobotn 3 moaynem MPU-

6050 T1a HC-05. Po3pobneHo CTPyKTypy CUCTEMM KepyBaHHSA
06YMNCNOBANbHUM  MPUCTPOEM, QANTOPUTM  KepyBaHHA, 0b6paHi
BIANOBIAHI NporpamHi Ta anapaTtHi KOMMOHEHTU CUCTEMMU.
CtBopeHo MakeT cuctemu 6e3gpoToBoro KepyBaHHA
NepcoHanbHUM KOMN'IOTEPOM Y BUINALI KOHTPONEPY, LLO KEPYETLCA
nnatoto Arduino Nano Ta KHonKamu.

Komaposcbkuit B.E., cT. rp. CKCm-20-2, kad. AMOT, 2022
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Bigomicts kBamidikariitHoi poooTH

Ne ITo3nauenns HaiimenyBanns . Hon. .
B1JIOMOCTI
TeKCTOBI TIOKYyMEHTH
1 T'TIOIK. 46741X.001 I13 IlosicHIOBaNIbHA 3aIIMCKa 86 c.
I'padiuni goKkymMeHTH
2 Craiin-ipe3eHTaltis 19 cnaiinis
Hocii indopmarii
3 daiil1 MOSICHIOBAIIBHOT 3aIIMCKHI 1 mT.
I'OIK. 46741X.001 B,
3MmiH. | Apk Howmep nokym. ITigm. | Jata
Po3po6. |Komaposcekuii B.E. PSS IMoxiesi HDL-Mozeni kepyrounx JliT | Apkym | Apky1iniB
v aBTOMATIB B CUCTEMAX JIOTIYHOTO
[epesip. Hlkins O.C. e YHPaBJIHHA 4
BimomicTts kBamidikamiiaoi poooTH
H.xouTp. HlIxkims O.C. 2 XHYPE
Kadenpa ATIOT
3arts. Yymauenko C.B.




