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ДОДАТОК А 

Програмний код для інтерфейсу користувача 

 

 

Код інтерфейсу користувача: 

 

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.Linq; 

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=QTPMM25KFRP0VR2

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.SetToolTip(StartTracking, "Starts tracking the object"); 

            toolTip.SetToolTip(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(); 

        } 

        private async Task FetchData() 

        { 

            using (HttpClient client = new HttpClient()) 

            { 

                try 

                { 

                    HttpResponseMessage response = await client.GetAsync(apiUrl); 

                    response.EnsureSuccessStatusCode();  

 

                    string responseBody = await response.Content.ReadAsStringAsync(); 

 

                    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) 
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                        { 

                            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; 

                } 

                catch (HttpRequestException ex) 

                { 

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

MessageBoxButtons.OK, MessageBoxIcon.Error); 

                } 

                catch (Exception ex) 

                { 

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

MessageBoxButtons.OK, MessageBoxIcon.Error); 

                } 

            } 

        } 

        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 += e.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 marker1 = new GMarkerGoogle(new PointLatLng(Latitude, 

Longitude), GMarkerGoogleType.blue); 

            markersOverlay.Markers.Add(marker1); 

            if (route == null) 

            { 

                route = new GMapRoute(new List<PointLatLng> { marker1.Position }, "Route"); 

                route.Stroke = new Pen(Color.Yellow, 4); 

                markersOverlay.Routes.Add(route); 

            } 

        } 

 

        private void StopTracking_Click(object sender, EventArgs e) 

        { 

            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 button1_Click(object sender, EventArgs e) 

        { 

            this.WindowState = FormWindowState.Minimized; 

        } 

        int delay = 0; 
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        private void gMap_MouseMove(object sender, MouseEventArgs e) 

        { 

            try 

            { 

                delay++; 

                if (delay == 10)  

                {  

                    int x = e.X; 

                    int y = 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<PointLatLng> 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(marker1); 

                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); 

                } 

                gMap.Overlays.Add(polygons); 

                gMap.Refresh(); 

            } 

 

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

            { 

                points_route.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.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) 
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        { 

            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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ДОДАТОК Б  

Програмний код для апаратної чатини 

 

 

Код апаратної частини: 

 

#include <WiFi.h> 

#include <TinyGPS++.h> 

#include <LiquidCrystal_I2C.h> 

 

const char* ssid = "Sanya_zam"; 

const char* password = "30082003"; 

 

const char* thingspeakHost = "api.thingspeak.com"; 

unsigned long myChannelNumber = 2525917;  

const char* myWriteAPIKey = "5EBB7JKYYKYUQFR6";  

 

#define RXD0 16 

#define TXD0 17 

#define GPS_BAUD 9600 

 

TinyGPSPlus gps; 

 

unsigned long lastUploadTime = 0; 

const unsigned long uploadInterval = 5000;  

 

LiquidCrystal_I2C 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, RXD0, TXD0); 

  lcd.init();                       

  lcd.backlight();                 

  lcd.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); 

 

        lcd.clear(); 

        lcd.setCursor(0, 0); 

        lcd.print("Lat: "); 

        lcd.print(latitude, 6); 

        lcd.setCursor(0, 1); 

        lcd.print("Lng: "); 

        lcd.print(longitude, 6); 

 

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

          sendDataToThingSpeak(latitude, longitude); 

          lastUploadTime = millis();  

        } 

      } else { 

        Serial.println("GPS data not valid"); 

      } 

    } 

  } 

} 

 

 

Модуляційний код для 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 

 

  // A NMEA 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; 
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  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_t uart_config = { 

      .tx         = pin_init("TX", INPUT_PULLUP), 

      .rx         = 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, 

    }; 

 

    timer_t timer = timer_init(&timer_config); 

 

    timer_start(timer, SECOND, true); 

 

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

 

  } 

 

  void chip_timer_event(void *user_data) { 
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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; 

    } 

  } 



ДОДАТОК В 

Демонстраційний матеріал 
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