JIOJIATOK A

[Tporpamuuii kox ass iHTepdericy KOpucTyBada

Kon inTepdeiicy kopuctyBaua:

using GMap.NET;

using GMap.NET.WindowsForms;
using GMap.NET.WindowsForms.Markers;
using Newtonsoft.Json;

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;

using System.Drawing;

using System.Drawing.Imaging;
using System.Ling;

using System.Net.Http;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace dip2

{

public partial class Form1 : Form

{

System.Drawing.Point lastPoint;

public double Latitude { get; set; }
public double Longitude { get; set; }
public double Lat { get; set; }
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public double Lon { get; set; }

private readonly string apiUrl =
@"https://api.thingspeak.com/channels/2525917/feeds/last.json?api_key=QTPMM25KFRPOVR2
W

private Timer timer;

private GMapOverlay markersOverlay;

private GMapRoute route;

public Form1()

{
InitializeComponent();
timer = new Timer();
timer.Interval = 5000;

timer.Tick += Timer Tick;

this.CenterToScreen();
markersOverlay = new GMapOverlay("markers");

gMap.Overlays.Add(markersOverlay);

ToolTip toolTip = new ToolTip();

toolTip.SetToolTip(location, "Indicates the location of an object");
toolTip.SetTool Tip(StartTracking, "Starts tracking the object");
toolTip.SetTool Tip(StopTracking, "Stops tracking the object");

System.Drawing.Drawing2D.GraphicsPath gp = new
System.Drawing.Drawing2D.GraphicsPath();

gp.AddEllipse(0, 0, satellite. Width - 3, satellite.Height - 3);

Region rg = new Region(gp);

satellite.Region = rg;

System.Drawing.Drawing2D.GraphicsPath gp2 = new
System.Drawing.Drawing2D.GraphicsPath();

gp2.AddEllipse(0, 0, ground.Width - 3, ground.Height - 3);

Region rg2 = new Region(gp2);
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ground.Region = rg2;
ground. Visible = false;

StartTracking.Enabled = false;
StopTracking.Enabled = false;

private async void Timer Tick(object sender, EventArgs e)

{
await FetchData();
h
private async Task FetchData()
{
using (HttpClient client = new HttpClient())
{
try
{

HttpResponseMessage response = await client.GetAsync(apiUrl);

response.EnsureSuccessStatusCode();

string responseBody = await response.Content.Read AsStringAsync();

dynamic jsonObject = JsonConvert.DeserializeObject(responseBody);

double latitude = Convert. ToDouble(jsonObject.field1);
double longitude = Convert. ToDouble(jsonObject.field2);

Latitude = latitude;

Longitude = longitude;

var markersToRemove = new List<GMapMarker>();

foreach (var mark in markersOverlay.Markers)

{
if (mark is GMarkerGoogle m && m.Type == GMarkerGoogleType.red)



markersToRemove.Add(mark);

}

foreach (var mark in markersToRemove)

{

markersOverlay.Markers.Remove(mark);

GMapMarker marker = new GMarkerGoogle(new PointLatLng(latitude,

longitude), GMarkerGoogleType.red);
markersOverlay.Markers. Add(marker);

if (route != null)

{

route.Points. Add(marker.Position);

}

gMap.Position = marker.Position;

h
catch (HttpRequestException ex)

{

MessageBox.Show($"Request exception: {ex.Message}", "Error",

MessageBoxButtons.OK, MessageBoxIcon.Error);
h

catch (Exception ex)

{

MessageBox.Show($"An error occurred: {ex.Message}", "Error",

MessageBoxButtons.OK, MessageBoxIcon.Error);
b

}

private void gMap_Load(object sender, EventArgs e)
{

GMap.NET.GMaps.Instance.Mode = GMap.NET.AccessMode.ServerAndCache;
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gMap.MapProvider = GMap.NET.MapProviders.GoogleMapProvider.Instance;
gMap.MinZoom = 2;

gMap.MaxZoom = 20;

gMap.Zoom = 18;

gMap.Position = new GMap.NET.PointLatLng(50.43968, 30.63042);
gMap.MouseWheelZoomType =

GMap.NET.MouseWheelZoomType.MousePositionAndCenter;

gMap.CanDragMap = true;
gMap.DragButton = MouseButtons.Left;
gMap.ShowCenter = false;
gMap.ShowTileGridLines = false;

private void panelUp _MouseMove(object sender, MouseEventArgs e)

{
if (e.Button == MouseButtons.Left)

{

this.Left += ¢.X - lastPoint. X
this. Top +=e.Y - lastPoint.Y;

}

private void panelUp_MouseDown(object sender, MouseEventArgs e)

{

lastPoint = new System.Drawing.Point(e.X, e.Y);

private void CloseButton Click(object sender, EventArgs e)

{
this.Close();

private void StartTracking Click(object sender, EventArgs e)
{
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GMapMarker markerl = new GMarkerGoogle(new PointLatLng(Latitude,
Longitude), GMarkerGoogleType.blue);
markersOverlay.Markers. Add(marker1);
if (route == null)
{
route = new GMapRoute(new List<PointLatL.ng> { marker1.Position }, "Route");
route.Stroke = new Pen(Color. Yellow, 4);

markersOverlay.Routes.Add(route);

private void StopTracking Click(object sender, EventArgs €)

{
GMapMarker marker2 = new GMarkerGoogle(new PointLatLng(Latitude,

Longitude), GMarkerGoogleType.green);
markersOverlay.Markers.Add(marker2);

route = null;

private void location Click(object sender, EventArgs e)

{

StartTracking.Enabled = true;

StopTracking.Enabled = true;

timer.Stop();
FetchData();
timer. Start();

private void buttonl Click(object sender, EventArgs ¢)

{

this. WindowState = FormWindowState.Minimized;

h
int delay = 0;



private void gMap MouseMove(object sender, MouseEventArgs )

{
try
{
delay-++;
if (delay == 10)
{
int x = e.X;
inty =e.Y;
double lat = gMap.FromLocalToLatLng(e.X, e.Y).Lat;
double lon = gMap.FromLocalToLatLng(e.X, e.Y).Lng;
labelLat. Text = "Lat: " + Convert. ToString(lat);
labelLon.Text = "Lon: " + Convert. ToString(lon);
delay = 0;

}

catch (Exception ex)

{

MessageBox.Show(ex.Message, "Error!", MessageBoxButtons.OK,

MessageBoxIcon.Error);

}

List<PointLatL.ng> points = new List<PointLatLng>();

public GMapOverlay polygons = new GMapOverlay("polygons");
GMapPolygon polygon;

List<PointLatLng> points route = new List<PointLatLng>();
public GMapOverlay routes = new GMapOverlay("Routes");

private void gMap MouseDoubleClick(object sender, MouseEventArgs e)
{

if (e.Button == System.Windows.Forms.MouseButtons.Right)

{
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points.Add(new PointLatLng(gMap.FromLocalToLatLng(e.X, e.Y).Lat,
gMap.FromLocalToLatLng(e.X, e.Y).Lng));
Lat = gMap.FromLocalToLatLng(e.X, e.Y).Lat;
Lon = gMap.FromLocalToLatLng(e.X, e.Y).Lng;
GMapMarker marker1 = new GMarkerGoogle(new PointLatLng(Lat, Lon),
GMarkerGoogleType.red_dot);
markersOverlay.Markers.Add(markerl);
if (points.Count >= 0)
{
polygons.Clear();
gMap.Overlays.Remove(polygons);
polygon = new GMapPolygon(points, "boundary");
polygon.Fill = new SolidBrush(Color.FromArgb(30, Color.Red));
polygon.Stroke = new Pen(Color.Red, 2);
polygons.Polygons.Add(polygon);
h
gMap.Overlays.Add(polygons);
gMap.Refresh();

if (e.Button == System.Windows.Forms.MouseButtons.Left)
{
points_route.Add(new PointLatL.ng(gMap.FromLocalToLatLng(e.X, e.Y).Lat,
gMap.FromLocalToLatLng(e.X, e.Y).Lng));
Lat = gMap.FromLocalToLatLng(e.X, e.Y).Lat;
Lon = gMap.FromLocalToLatLng(e.X, e.Y).Lng;
GMapMarker marker1 = new GMarkerGoogle(new PointLatLng(Lat, Lon),
GMarkerGoogleType.blue dot);
markersOverlay.Markers. Add(marker1);

if (points_route.Count >= 0)

{

gMap.Overlays.Remove(routes);
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GMapRoute r = new GMapRoute(points_route, "Route line");
r.Stroke = new System.Drawing.Pen(System.Drawing.Color.Blue, 2);
gMap.Overlays.Add(routes);
routes.Routes.Add(r);

}

gMap.Overlays.Add(routes);

gMap.Refresh();

private void ClearAll Click(object sender, EventArgs e)
{
markersOverlay.Markers.Clear();
markersOverlay.Routes.Clear();
polygons.Polygons.Clear();
points.Clear();
routes.Clear();

points_route.Clear();

gMap.Refresh();
timer.Stop();

StartTracking.Enabled = false;
StopTracking.Enabled = false;

private void satellite_Click 1(object sender, EventArgs e)

{
gMap.MapProvider = GMap.NET.MapProviders.BingHybridMapProvider.Instance;

satellite.Visible = false;

ground. Visible = true;

private void ground Click(object sender, EventArgs e)



gMap.MapProvider = GMap.NET.MapProviders.GoogleMapProvider.Instance;
ground. Visible = false;

satellite. Visible = true;

private void Video Click(object sender, EventArgs e)

{
System.Diagnostics.Process.Start(@"http://192.168.43.114/");
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JIOJIATOK B

[Iporpamumii kox AJis anapaTHOI YaTUHA

Kop amaparnoi yactunu:

#include <WiFi.h>
#include <TinyGPS++.h>
#include <LiquidCrystal I12C.h>

const char* ssid = "Sanya zam";

const char* password = "30082003";

const char* thingspeakHost = "api.thingspeak.com";
unsigned long myChannelNumber = 2525917,
const char* myWriteAPIKey = "SEBB7JKYYKYUQFR6";

#define RXDO 16
#define TXDO 17
#define GPS_ BAUD 9600

TinyGPSPlus gps;

unsigned long lastUploadTime = 0;

const unsigned long uploadInterval = 5000;

LiquidCrystal 12C lcd(0x27, 16, 2);

void sendDataToThingSpeak(float latitude, float longitude) {
WiFiClient client;

if (client.connect(thingspeakHost, 80)) {
String postStr = String("/update?api_key=");
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postStr += myWriteAPIKey;
postStr +="&field1=";

postStr += String(latitude, 6);
postStr += "&field2=";

postStr += String(longitude, 6);

postStr +="\r\n";

client.print("GET " + postStr);
delay(10);
}

client.stop();

}

void setup() {
Serial.begin(115200);
Serial2.begin(GPS_BAUD, SERIAL 8N1, RXDO0, TXDO0);
led.init();
lcd.backlight();
led.print("Waiting for GPS");
Serial.println("Connecting to WiFi...");
WiFi.begin(ssid, password);

while (WiFi.status() |= WL _CONNECTED) {
delay(500);
Serial.print(".");

}

Serial.println("\nWiFi connected");

}

void loop() {
while (Serial2.available() > 0) {
if (gps.encode(Serial2.read())) {
if (gps.location.isValid()) {
float latitude = gps.location.lat();
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float longitude = gps.location.lng();
Serial.print("Latitude: ");
Serial.println(latitude, 6);
Serial.print("Longitude: ");

Serial.println(longitude, 6);

led.clear();
led.setCursor(0, 0);
led.print("Lat: ");
lcd.print(latitude, 6);
led.setCursor(0, 1);
led.print("Lng: ");
lcd.print(longitude, 6);

if (millis() - lastUploadTime >= uploadInterval) {

sendDataToThingSpeak(latitude, longitude);
lastUploadTime = millis();
}
} else {
Serial.println("GPS data not valid");

h
}
b
h

Monynsmiitauit ko ast GPS:

#include "wokwi-api.h"
#include <stdio.h>
#include <stdlib.h>

#include <string.h> // contains strlen() function
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#define LEN(arr) ((int)(sizeof(arr) / sizeof(arr)[0])) // macro

#define SECOND 5000000 // micros

/I ANMEA 0183 sentence can have a maximum of 80 characters plus a

// carriage return and a line feed

const char gps_tx_data[][80] = { // GPRMC & GPGGA (Hypothetical Data)
"$GPGGA,155624.122,0653.171,S,10736.833,E,1,12,1.0,0.0,M,0.0,M,,*7F\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155624.122,A,0653.171,S,10736.833,E,037.4,270.0,200124,000.0,W*6B\r\n",
"$GPGGA,155625.122,0653.171,S,10736.822,E,1,12,1.0,0.0,M,0.0,M,,*7E\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155625.122,A,0653.171,S,10736.822,E,079.0,182.9,200124,000.0,W*63\r\n",
"$GPGGA,155626.122,0653.193,S,10736.821,E,1,12,1.0,0.0,M,0.0,M,,*72\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155626.122,A,0653.193,S,10736.821,E,133.6,181.0,200124,000.0,W*6C\r\n",
"$GPGGA,155627.122,0653.230,S,10736.820,E,1,12,1.0,0.0,M,0.0,M,,*78\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155627.122,A,0653.230,S,10736.820,E,230.4,182.0,200124,000.0,W*67\r\n",
"$GPGGA,155628.122,0653.294,S,10736.818,E,1,12,1.0,0.0,M,0.0,M,,*72\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155628.122,A,0653.294,S,10736.818,E,150.1,184.4,200124,000.0,W*6F\r\n",
"$GPGGA,155629.122,0653.335,S,10736.815,E,1,12,1.0,0.0,M,0.0,M,,*74\r\n",
"$GPGSA,A,3,01,02,03,04,05,06,07,08,09,10,11,12,1.0,1.0,1.0*30\r\n",
"$GPRMC,155629.122,A,0653.335,S,10736.815,E,171.4,186.2,200124,000.0,W*6B\r\n",
¥

typedef struct {
uart_dev_t uart0;
uint32 t gps tx_index;
} chip_state t;



static void chip_timer event (void *user data);

void chip_init(void) {

setvbuf(stdout, NULL, IOLBF, 1024);

chip_state t *chip = malloc(sizeof(chip_state t))

const uart_config tuart config = {

X =pin_init("TX", INPUT PULLUP),

1x  =pin_init("RX", INPUT),

.baud _rate = 9600,

.user_data = chip,

chip->uart0 = uart_init(&uart_config);

chip->gps_tx_index = 0;

const timer config t timer config = {

.callback = chip timer event,

.user_data = chip,

}s

timer t timer = timer_init(&timer_config);

timer_start(timer, SECOND, true);

printf("GPS Chip initialized!\n");

void chip timer event(void *user data) {

b
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}

chip_state t *chip = (chip_state t*) user data;

printf("chip_timer event\n");

const char * message = gps_tx data[chip->gps tx index++];

uart_write(chip->uart0, (uint8 t *) message, strlen(message));

if (chip->gps_tx_index >= LEN(gps_tx_data)) {

chip->gps_tx_index = 0;
}
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JIOJIATOK B

JleMoHCTpaIiiftH1i1 Marepiai

MIHICTePCTBO OCBITH 1 HAYKH YKpaiHH

XapKiBCHKHII HAaIlIOHATBHUIT YHIBEPCHTET PajlioeIeKTPOHIKH

Kagempa KITAP

ATECTAIIIITHA POBOTA

Ha temy: Po3podka cucTeM aBTOMATH3ALIii IJI BLICTeKeHHS Ta BiIoOpakeHHs MiClIe3HAXOKeHHA

MOOIIBHOTO podoTa Ha KapTi MICIIEBOCTI.

BrxoHag: KepiBHHK:
cT. rp. AKTAKIT-20-1 no11. kad. KITAP
ITTeBuenxo O. O. Cruoga O. B.




Meta aTrecraniiiHoi podoTH

MOOLIBHOTO podoTa.
JU1s ocsITHEHHS TOCTaBIeHOI MeTH HeOOX1THO BUPIMINTH TaKi 3aBIaHHS:
— IIPOBECTH aHaNi3 CIIOCO0IB BIICTEKEHHS MiCIIe3HAXOKEHHS;
— IIPOBECTH aHANi3 aHAJIOTIUHIX CHCTEM
— PO3pOOUTH apXiTeKTypy B3a€MOIii cCTeMH 3 MOOLUTEHIM poOOTOM;
— pO3pOOHUTH aITOPHTM POOOTH CHCTEMIL;
— BHOpaTH BIIIOB1/IHI allapaTHI KOMIIOHEHTH CHCTEMH;
— BUKOHATHU BIPTyaJIbHe MiJIK/IFOUeHHS KOMIIOHEHTIB;
— BHKOHATH [IPaKTHYHE T IKTI0UeHHS KOMIIOHEeHTIB;
— po3pobutH iHTepdeiic KopHCcTyBaya;
— BHKOHATH TECTYBAaHHS OTPHMAHOI CHCTEMH.



Omnmnc cTpYKTYpHOI cXeMH CHCTEMH BiicTeskeHHS Ta BioOpakeHHS

MoGineHuin pobot

Cexcop

N

MikpoxoHTponep

Moayns 38'AsKy

Cepeic

Mpuitom aaHmx

IHTepdec KopucTyBaya

N4

V

30tpirasHA gaHmx

/N

W

OTPUMEHHR SaHKMX

N4

BinodpaxexHs
KOOpOMHAT

Pucynok 1 — CTpyKTypHa cXeMa CHCTEMH BIICTeXKEHHS Ta B1I0OpakeHHS




Bubip amapaTHHX KOMIOHEHTIB cHCTEeMH

Pucynok 2 — GPS-monyns NEO-6M

BIIKOpI'ICTOBYCTBC}I 1A
OTpHUMAaHHA HJaHHX IIPO

MICIIe3HaXO)KeHHS
MOOUTBHOTO Ha  KapTl
MICIIEBOCTI

Pucynok 3 — LCD gucnieii 1602

BuxopucToBy€eThCS IS
BIIOOpaXkeHHS ~ JaHHX  IIpO
MICIIE3HAXO/[KEHHS MOOUILHOTO
Ha KapTl  MICIIEBOCTI  Ta
KOperyBaHHs HOro po0oTH

Pucynok 4 — Illuna 12C

BHKOPHCTOBY€ETBCS I 3HAYHOTO
CKOpOUEHHS KUIBKOCTI KaOelliB,
HeOOXITHNX [UIS  IIIKITIOYeHHS
JHCIUIes 1O MIKPOKOHTpoIIepa



Bubip anapaTHHX KOMIOHEHTIB CHCTEMH

Pucynok 5 — Moayns ESP-WROOM-32

BuxkopucTtoByeThCa 111 00poOKH
1H(opMarii MicOepo3TallyBaHHSI
MOOLIBEHOTO poboTa Ta mepemadl
BLITIOBITHUX JaHUX Ha CEPBIC

Pucynok 6 — Moayns ESP32-CAM

BI*IKOPIICTOB}’ETLCH T

MoOUTEHOTO poboTa Ha KapTl
MICIIEBOCT1



IligkaroYeHHs: ATAPATHAX KOMIIOHEHTIB CHCTEMH

ESP32

> ggs-neoﬁm c

3 reakout €

PHC}’HDK 7 — CxeMma HiJ]KJIIO‘IeHHH dllapaTHHX KOMIIOHEHTIB CHCTEMH



3iopannii ¢pismunHii MakeT

Pucynok 8 — 310paHuii MmakeT



Buxonanusi 3D-moxe i KopoOka 1J1sl amapaTHHAX KOMIIOHEHTIB

Pucynoxk 9 — 3D-mozens kopoOka Pucynok 10 — 3D-Mozens KpHIIKH



Caajicypanasa Ta apyk 3D-moneiri

e

Pucynok 11 — CraiicyBaHHS Mojienei Pucynoxk 12 — HagpykoBaHi Mojieni



KOMIIJICKTyBaHHH annapaTHHux KOMIIOHEHTIB CHCTEMH

Pucynoxk 13 — Po3ramyBaHHS eTeKTPOHHIX KOMIIOHEHTIB Pucynok 14 — [ToBHICTIO 310paHHii MaKeT



Bukopucranus cepBicy

E] ThingSpeak'“ Channels ¥ Apps ¥ Devices~ Support ¥ Commercial Use How to Buy @
Private View ‘ublic View Channel Settings Sharing APl Keys Data Import / Export
Add Visualizations 0 Add \Widgets B Export recent data

MATLAB Analysis MATLARS Visualization

Channel20f2 < >

Channel Stats

Created: aboutamonth.ago
Lastentry: 3daysagoe
Entries: 741

Field 1 Chart @& O 2 x Field 2 Chart 2 O ¢ x

Tracker Tracker

0.631
e
> 2
2 50 2
] 2

3 § %063

1940 1950 20000 1940 1950 2000
Date Date
ngSoeal

Pucynok 15 — Burmsag cepsicy ThingSpeak




Bukopucranns inTepgeiicy kopucryBaia
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Pucynok 16 — Buraz inTepdeiicy KopucTyBada



Bukopucranns inTepgeiicy kopucryBaia
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Pucynok 17 — IToGyzoBa pyxy MoOLIEHOTO poboTa Pucynoxk 18 — IloOyznoBa nomns



Buxopucranns inTepgeiicy kopucryBaia

Location

»

Start

Stop

Clear

Pucynok 19 — BioOpaskeHHS MiCIIe3HaAXODKEHHS Pucynok 20 — Ha3znaueHe moiie
MOOLTBHOTO poOoTa Ha KapTi MICIIEBOCTI



Bukopucranns inTepdeiicy KopucryBaia
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Start v LY % - Start
Stop " w : Stop

Clear H . - . /| Clear

Pucynoxk 21 — ITo4aTok CIiIKyBaHHS 32 pyXOM Pucynoxk 22 — [IpunuHeHHS CIIAKYBaHHS 3a PYyXOM
MOOLUIBEHOTO poboTa MOOUIBHOTO poboTa




Bino6paskenHsI BiieonmoToky 3 MoOiILHOT0 podoTy

& /\ Hesawmweno 192.168.43.114

= Toggle OV2640 settings

XCLK MHz Set
Resolution QVGA(320x240)
Quality 4 —
Brightness -2

Contrast -2

Saturation -2

Special Effect No Effect

Pucynoxk 23 — CniKyBaHHS 3a pyXOM MOOLTBHOTO poOoTa



BucHoBKH

VY xomi BUkoHaHHA KBamidikaiiitHoi poboTu OyIo yCIINIHO peaTi30BaHO aBTOMATH30BaHHIT MOJTYIIb BIJICTEKeHHSA
Ta B1I0OpakeHHs MICIIe3HaXOKEeHH MOOLTEHOTO poboTa Ha KapTi MicrieBocTl. [Ticisa aHam3y TeXHIYHOIO 3aBIaHHSI
Oynn BU3HAYeH1 BUMOTH IO CHCTEMH, SK1 BKIIFOUAIH TOUHE BH3HAYEHHS MICIE3HAXOKEHHS po0oTa, MAKIIOUeHHS 10
KapTorpaI4HIX CEpPBICIB Ta CTBOPEHHI KOPHCTYBallBKOTO 1HTepdeiicy.

Ha etami po3po0ku apXITeKTypH MOIY/IA OYJI0 OIHCAHO CTPYKTYPHY CXeMY Ta aJIrOPUTMH 0ro poOOTH, 8 TaKoK
IIPOTOKOJIN B3a€MOIIi 3 MOOLITEHIM poboToM. 111 pimeHHsS CTBOPIIIN OCHOBY JUIA TOOYIOBH eeKTHBHOI CHCTEMH
BIJICTE)KEHH, SKa MO)ke OyTH JIerKo IHTeTPOBaHa B p13HI aBTOMATH30BaHI IL1aTdopM.

JIns peamizaliii anapaTHOI YacTHHH Oyi1o o0paHOo Takl KoMIioHeHTH, K GPS-moxyns NEO-6M, LCD mucmneit
1602 3 mmmoro 12C, moayme ESP-WROOM-32 ta moayias ESP32-CAM. [IpoBeneHO CHMYIISINIIO TIAKTIOUEHHS V
cepenopuini Wokwi, micnsg yoro npua0aHo 1 NIAKIIOUeHO (PI3UUHI eJIEMeHTH BIAMOBIIHO A0 BIPTYaJIbHOTO MAaKeTy.
Bbyno po3pobneno Ta HagpykoBaHo 3D-MOJeNIs KOPIYCY IS KOMIIAKTHOTO PO3TAIIYBAHHS eIeKTPOHHHX
KOMITOHEHTIB, 1110 3a0e3MeuIlIo 3pyJHICTE Y 300PITl 1 eKCILTyaTariii Moy,

[Ticns 3aBepleHHA BCIX eTamiB Oy/I0 MpoBeJeHO KOMIUIEKCHE TeCTYBaHHS allapaTHOTO Ta IPOTPaMHOIO MOIYIIB,
0 IIATBEPIIIIO BHCOKY TOYHICTE 1 HAAIMHICTE BIIACTEKEHH Ta BlI00OpakeHHA MICIIe3HAaXODKeHHI MOOLIEHOTO
poboTa B pealTbHOMY Jacl.

Po3pobiiena cucteMa BiICTeKeHHSA Ta B1IoOpakeHHs MICIIe3HAXOKeHHSA MOOLTFHOTO po00Ta IIOBHICTIO
BLIMOBLIA€ BCIM IIOCTaBIEHHM BHMOTaM 1 Moke OyTH e()eKTHBHO BHKOPHCTAHHII V PI3HUX aBTOMAaTH30BaHHUX
mwiatdopmax. PeanizoBani pimmeHHs 3a0e31e9yIOTE BHCOKY TOYHICTE, HAMIITHICTE Ta IHTETPAIliio 3 CYJaCHIMHU
TEXHOJIOT1AMHU KapTorpadyBaHHS 1 KOPUCTYBAIIBKIMH 1HTepdeiicaMu.
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