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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б   КОД ПРОЕКТУ 

 

#include <Arduino.h> 

#include <SPI.h> 

#include <Wire.h> 

#include <Adafruit_GFX.h> 

#include <Adafruit_SSD1306.h> 

#include <iostream> 

#include <WiFi.h> 

#include "esp_random.h" 

#include <Preferences.h> 

#include <Gyver433.h> 

#include <Preferences.h> 

#include <INA226_WE.h> 

#define SCREEN_WIDTH 128 

#define SCREEN_HEIGHT 64 

#define OLED_MOSI 23 

#define OLED_CLK 18 

#define OLED_DC 16 

#define OLED_CS 5 

#define OLED_RESET 17 

#define KEYBOARD_OUT 2 

#define RECIEVER_RADIO_PIN 32  // GPIO pin for radio module 

#define SENDER_RADIO_PIN 35    // GPIO pin for radio module 

#define RADIO_FREQUENCY 433.92 // Frequency in MHz 

using namespace std; 

const char *ssid[7] = {"1", "2", "3", "4", "5", "6", "7"}; 

const char *password = "20142024"; 

String clientIPs[8]; 

String currLocalIP; 

uint8_t queryCount = 0; 

String masterSlaveAction; 

String radioWifiAction; 

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, 

                         OLED_MOSI, OLED_CLK, OLED_DC, OLED_RESET, 

OLED_CS); 

WiFiServer server(80); 

Gyver433_TX<SENDER_RADIO_PIN> tx; 

Gyver433_RX<RECIEVER_RADIO_PIN, 64> rx; 

Preferences preferences; 

void TextDisplay(String data) 

{ 

  display.clearDisplay(); 

  display.setTextSize(2); 

  display.setTextColor(SSD1306_WHITE); 

  display.setCursor(5, 28); 

  display.println(data); 

  display.display(); 

} 

void WiFiEvent(WiFiEvent_t event) 

{ 

  switch (event) 

  { 

  case WIFI_EVENT_STA_DISCONNECTED: 

    if (!clientIPs[0].isEmpty()) 

    { 

      if (currLocalIP.equals(clientIPs[0])) 

      { 

        TextDisplay("MASTER"); 

        delay(1000); 

        preferences.putString("masterSlave", "MASTER"); 

      } 

      else 
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      { 

        TextDisplay("SLAVE"); 

        delay(1000); 

        preferences.putString("masterSlave", "SLAVE"); 

      } 

      preferences.putString("radioWifi", "WIFI"); 

      esp_restart(); 

    } 

    break; 

  } 

} 

String getAction(uint16_t action) 

{ 

  if (action <= 99) 

  { 

    return "LEFT"; 

  } 

  else if (action >= 100 && action <= 300) 

  { 

    return "TOP"; 

  } 

  else if (action >= 300 && action <= 500) 

  { 

    return "BOTTOM"; 

  } 

  else if (action >= 550 && action <= 700) 

  { 

    return "RIGHT"; 

  } 

  else if (action >= 1000 && action <= 1200) 

  { 

    return "OK"; 

  } 

  else 

    return "DEFAULT"; 

}; 

String getKey(String action) 

{ 

  return action.substring(0, 2); 

}; 

String getValue(String action) 

{ 

  return action.substring(3); 

}; 

String getSampleProcessData() 

{ 

  long rand = random(7); 

  if (clientIPs[rand].isEmpty()) 

  { 

    return getSampleProcessData(); 

  } 

  String resData = clientIPs[rand]; 

  return resData.substring(random(resData.length())) + ";"; 

} 

String processMasterCommand(String key, String action) 

{ 

  if (key.equals("IP")) 

  { 

    bool isNew = true; 

    for (int i = 0; i < 8; i++) 

    { 

      if (clientIPs[i].equals(action)) 

      { 

        isNew = false; 
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        break; 

      } 

    } 

    if (isNew) 

    { 

      for (int i = 0; i < 8; i++) 

      { 

        if (clientIPs[i].isEmpty()) 

        { 

          clientIPs[i] = action; 

          break; 

        } 

      } 

    } 

  } 

  else if (key.equals("GT")) 

  { 

    String ips = "IG:"; 

    for (int i = 0; i < 8; i++) 

    { 

      if (!clientIPs[i].isEmpty()) 

      { 

        ips += clientIPs[i] + ":"; 

      } 

    } 

    return ips + ";"; 

  } 

  else if (key.equals("DT")) 

  { 

    return getSampleProcessData(); 

  } 

  return ""; 

}; 

String processSlaveCommand(String key, String action) 

{ 

  if (key.equals("IG")) 

  { 

    for (int i = 0; i < 8; i++) 

    { 

      String ipAddress = action.substring(0, action.indexOf(':')); 

      TextDisplay("IP"); 

      delay(3000); 

      TextDisplay(ipAddress); 

      delay(3000); 

      if (!ipAddress.isEmpty()) 

      { 

        for (int i = 0; i < 8; i++) 

        { 

          if (clientIPs[i].isEmpty() || clientIPs[i].equals(ipAddress)) 

          { 

            clientIPs[i] = ipAddress; 

            break; 

          } 

        } 

        action.remove(0, action.indexOf(':') + 1); 

      } 

      else 

      { 

        break; 

      } 

    } 

  } 

  else if (key.equals("GT")) 

  { 
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    String ips = "IG:"; 

    for (int i = 0; i < 8; i++) 

    { 

      if (!clientIPs[i].isEmpty()) 

      { 

        ips += clientIPs[i] + ":"; 

      } 

    } 

    ips.remove(ips.length() - 1); 

    return ips; 

  } 

  return ""; 

}; 

void isr() 

{ 

  rx.tickISR(); 

} 

void setup() 

{ 

  pinMode(KEYBOARD_OUT, INPUT); 

  if (!display.begin(SSD1306_SWITCHCAPVCC)) 

  { 

    Serial.println(F("SSD1306 allocation failed")); 

    for (;;) 

      ; 

  } 

  preferences.begin("storeSettings", false); 

  String masterSlaveStored = preferences.getString("masterSlave"); 

  String radioWifiStored = preferences.getString("radioWifi"); 

  display.clearDisplay(); 

  display.display(); 

  TextDisplay("BDS"); 

  delay(3000); 

  bool isActionSetted = false; 

  int cursor = 0; 

  if (!masterSlaveStored.isEmpty() && !radioWifiStored.isEmpty()) 

  { 

    TextDisplay("Clear old config?"); 

    int count = 0; 

    while (count < 100) 

    { 

      uint16_t val = analogRead(KEYBOARD_OUT); 

      String value = getAction(val); 

      if (value.equals("OK")) 

      { 

        TextDisplay(""); 

        masterSlaveStored = ""; 

        radioWifiStored = ""; 

        preferences.clear(); 

        delay(1000); 

        break; 

      } 

      delay(100); 

      count++; 

    } 

    masterSlaveAction = masterSlaveStored; 

    radioWifiAction = radioWifiStored; 

  } 

  if (masterSlaveAction.isEmpty() && radioWifiAction.isEmpty()) 

  { 

    String masterSlaveMenu[2] = {"MASTER", "SLAVE"}; 

    String radioWifiMenu[2] = {"RADIO", "WIFI"}; 

    String currentMenu[2]; 

    String defaultAction = "DEFAULT"; 
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    int currentPos = 0; 

    isActionSetted = false; 

    while (!isActionSetted) 

    { 

      if (currentPos == 0) 

      { 

        currentMenu[0] = masterSlaveMenu[0]; 

        currentMenu[1] = masterSlaveMenu[1]; 

      } 

      else 

      { 

        currentMenu[0] = radioWifiMenu[0]; 

        currentMenu[1] = radioWifiMenu[1]; 

      } 

      TextDisplay(currentMenu[cursor]); 

      uint16_t val = analogRead(KEYBOARD_OUT); 

      String value = getAction(val); 

      if (value.equals(defaultAction)) 

      { 

        delay(150); 

        continue; 

      } 

      defaultAction = value; 

      if (value.equals("OK")) 

      { 

        if (currentPos == 0) 

        { 

          masterSlaveAction = currentMenu[cursor]; 

          currentPos++; 

          cursor = 0; 

          delay(150); 

        } 

        else 

        { 

          radioWifiAction = currentMenu[cursor]; 

          isActionSetted = true; 

        } 

      } 

      else if (value.equals("LEFT")) 

      { 

        cursor -= 1; 

      } 

      else if (value.equals("RIGHT")) 

      { 

        cursor += 1; 

      } 

      if (cursor > 1) 

      { 

        cursor = 0; 

      } 

      else if (cursor < 0) 

      { 

        cursor = 1; 

      } 

      delay(150); 

    } 

  } 

  if (radioWifiAction.equals("WIFI")) 

  { 

    Serial.begin(115200); 

    if (masterSlaveAction.equals("MASTER")) 

    { 

      uint8_t rand = random(0, 7); 

      WiFi.mode(WIFI_AP); 
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      TextDisplay(ssid[rand]); 

      WiFi.softAP(ssid[rand], password); 

      server.begin(); 

    } 

    else if (masterSlaveAction.equals("SLAVE")) 

    { 

      WiFi.mode(WIFI_STA); 

      WiFi.onEvent(WiFiEvent); 

      bool isConnected = false; 

      for (int i = 0; i < 7; i++) 

      { 

        TextDisplay("Connect to"); 

        TextDisplay(ssid[i]); 

        delay(100); 

        int counter = 0; 

        WiFi.begin(ssid[i], password); 

        while (counter < 100) 

        { 

          if (WiFi.status() == WL_CONNECTED) 

          { 

            isConnected = true; 

            break; 

          } 

          delay(100); 

          counter++; 

        } 

        if (isConnected) 

        { 

          break; 

        } 

      } 

      if (isConnected) 

      { 

        WiFiClient client; 

        if (client.connect("192.168.4.1", 80)) 

        { 

          TextDisplay("SEND LOCAL IP"); 

          currLocalIP = WiFi.localIP().toString(); 

          String localIP = "IP:" + currLocalIP + ";"; 

          TextDisplay(localIP); 

 

          client.print(localIP); 

          delay(100); 

          client.stop(); 

        } 

      } 

    } 

    else 

    { 

      esp_restart(); 

    } 

  } 

  else if (radioWifiAction.equals("RADIO")) 

  { 

    Serial.begin(9600); 

    attachInterrupt(0, isr, CHANGE); 

    if (masterSlaveAction.equals("MASTER")) 

    { 

      String helloWal = "GTVAL;"; 

      TextDisplay(helloWal); 

      delay(3000); 

    } 

    else if (masterSlaveAction.equals("SLAVE")) 

    {  
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      uint64_t chipId = ESP.getEfuseMac(); 

      String id = "IP:" + String(chipId, HEX); 

      TextDisplay(id); 

      delay(3000); 

      tx.sendData(id); 

    } 

  } 

  else 

  { 

    esp_restart(); 

  } 

  preferences.putString("masterSlave", masterSlaveAction); 

  preferences.putString("radioWifi", radioWifiAction); 

} 

void loop() 

{ 

  if (radioWifiAction.equals("WIFI")) 

  { 

    if (masterSlaveAction.equals("MASTER")) 

    { 

      uint8_t nums = WiFi.softAPgetStationNum(); 

      TextDisplay(to_string(nums).c_str()); 

      WiFiClient client = server.available(); 

      if (client) 

      { 

        TextDisplay("accepted"); 

        String res = client.readStringUntil(';'); 

        if (!res.isEmpty()) 

        { 

          String key = getKey(res); 

          String value = getValue(res); 

          String processRes = processMasterCommand(key, value); 

          client.flush(); 

          client.println(processRes); 

        } 

        client.stop(); 

      } 

    } 

    else if (masterSlaveAction.equals("SLAVE")) 

    { 

      WiFiClient client; 

      if (client.connect("192.168.4.1", 80)) 

      { 

        if (queryCount == 10) 

        { 

          client.flush(); 

          client.print("GT;"); 

          queryCount = 0; 

        } 

        else 

        { 

          client.flush(); 

          client.print("DT;"); 

        } 

        String res = client.readStringUntil(';'); 

        if (!res.isEmpty()) 

        { 

          String key = getKey(res); 

          String value = getValue(res); 

          String processRes = processSlaveCommand(key, value); 

          client.flush(); 

          client.println(processRes); 

        } 

        else 
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        { 

          TextDisplay("EMPTY"); 

        } 

        client.stop(); 

      } 

      queryCount++; 

      delay(random(500, 2000)); 

    } 

  } 

  else if (radioWifiAction.equals("RADIO")) 

  { 

    if (masterSlaveAction.equals("MASTER")) 

    { 

      if (rx.gotData()) 

      { 

        String res; 

        rx.readData(res); 

        TextDisplay("res"); 

        delay(3000); 

        TextDisplay(res); 

        delay(3000); 

        String key = getKey(res); 

        String value = getValue(res); 

        String processRes = processMasterCommand(key, value); 

        tx.sendData(processRes); 

      } 

    } 

    else if (masterSlaveAction.equals("SLAVE")) 

    { 

      if (queryCount == 10) 

      { 

        tx.sendData("GT;"); 

        queryCount = 0; 

      } 

      else 

      { 

        tx.sendData("DT;"); 

      } 

      if (rx.gotData()) 

      { 

        String res; 

        rx.readData(res); 

        TextDisplay("res"); 

        delay(3000); 

        TextDisplay(res); 

        delay(3000); 

        String key = getKey(res); 

        String value = getValue(res); 

        String processRes = processSlaveCommand(key, value); 

        tx.sendData(processRes); 

      } 

    } 

    queryCount++; 

    delay(random(500, 2000)); 

  } 

} 


