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ДОДАТОК А 

Лістинг виконaвчої програми мікроконтролеру 

 

 

#include <Wire.h> 

#include <RTClib.h> 

#include <SPI.h> 

#include <Adafruit_GFX.h> 

#include <Adafruit_ILI9341.h> 

#define TFT_CS     10 

#define TFT_RST    9 

#define TFT_DC     8 

#define BUTTON_PIN 7   

Adafruit_ILI9341 tft = Adafruit_ILI9341(TFT_CS, TFT_DC, 

TFT_RST); 

RTC_DS1307 rtc; 

 

int sample = 0; 

int lastSample = 0; 

int maxAmplitude = 0; 

int zeroLevel = 512; 

unsigned long lastParamUpdate = 0; 

unsigned long lastWaveUpdate = 0; 

unsigned long lastPeakTime = 0; 

unsigned long lastBlinkTime = 0; 

float frequency = 0.0; 

bool prevCross = false; 

 

#define NUM_PERIODS 5 

unsigned long periods[NUM_PERIODS]; 

int periodIndex = 0; 

bool periodBufferFull = false; 

 

String soundType = "Unknown"; 

bool paused = false; 

bool lastButtonState = HIGH; 

bool showStatusText = true; 

 

void setup() { 

  tft.begin(); 

  tft.setRotation(4); 

  tft.fillScreen(ILI9341_GREEN); 

  tft.setTextColor(ILI9341_BLACK); 

  tft.setTextSize(3);   

  tft.setCursor(20, 80); 

  tft.print("Project ECHO v2.0"); 

  tft.setTextSize(1); 

  tft.setCursor(20, 140); 

  tft.print("by Andrii Kaliberda"); 

  delay(4000);  
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  tft.fillScreen(ILI9341_BLACK); 

  tft.setTextColor(ILI9341_GREEN); 

  tft.setTextSize(2); 

  Serial.begin(115200); 

  pinMode(13, OUTPUT); 

  pinMode(BUTTON_PIN, INPUT_PULLUP); 

 

  if (!rtc.begin()) { 

    Serial.println("Couldn't find RTC"); 

    while (1); 

  } 

  if (!rtc.isrunning()) { 

    rtc.adjust(DateTime(F(__DATE__), F(__TIME__))); 

  } 

  tft.setCursor(10, 40); 

  tft.print("Amplitude: "); 

  tft.setCursor(10, 70); 

  tft.print("Volume: "); 

  tft.setCursor(10, 100); 

  tft.print("Freq: "); 

  tft.setCursor(10, 130); 

  tft.print("Sound:"); 

  if (!rtc.begin()) { 

    Serial.println("Couldn't find RTC"); 

    while (1); 

  } 

 

  if (!rtc.isrunning()) { 

    rtc.adjust(DateTime(F(__DATE__), F(__TIME__))); 

  } 

  tft.setCursor(10, 40); 

  tft.print("Amplitude: "); 

  tft.setCursor(10, 70); 

  tft.print("Volume: "); 

  tft.setCursor(10, 100); 

  tft.print("Freq: "); 

  tft.setCursor(10, 130); 

  tft.print("Sound: "); 

} 

 

void loop() { 

  bool currentButtonState = digitalRead(BUTTON_PIN); 

  if (lastButtonState == HIGH && currentButtonState == LOW) { 

    paused = !paused; 

  } 

  lastButtonState = currentButtonState; 

  sample = analogRead(A0); 

  int currentAmplitude = abs(sample - zeroLevel); 

  if (!paused && currentAmplitude > maxAmplitude) { 

    maxAmplitude = currentAmplitude; 

  } 
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  unsigned long currentMicros = micros(); 

  bool currentCross = (lastSample < zeroLevel) && (sample >= 

zeroLevel); 

  if (!paused && currentCross && !prevCross) { 

    unsigned long period = currentMicros - lastPeakTime; 

    lastPeakTime = currentMicros; 

    if (period > 100 && period < 1000000) { 

      periods[periodIndex++] = period; 

      if (periodIndex >= NUM_PERIODS) { 

        periodIndex = 0; 

        periodBufferFull = true; 

      } 

 

      if (periodBufferFull) { 

        unsigned long sum = 0; 

        for (int i = 0; i < NUM_PERIODS; i++) { 

          sum += periods[i]; 

        } 

        float avgPeriod = sum / (float)NUM_PERIODS; 

        frequency = 1000000.0 / avgPeriod; 

      } 

    } 

  } 

 

  prevCross = currentCross; 

  lastSample = sample; 

  unsigned long currentMillis = millis(); 

 

  DateTime now = rtc.now(); 

  char timeStr[9]; 

  sprintf(timeStr, "%02d:%02d:%02d", now.hour(), now.minute(), 

now.second()); 

  int x_center = (320 - 160) / 2; 

  tft.fillRect(0, 5, 320, 20, ILI9341_BLACK); 

  tft.setCursor(x_center, 10); 

  tft.setTextColor(ILI9341_GREEN); 

  tft.print(timeStr); 

 

  if (!paused && currentMillis - lastParamUpdate >= 1000) { 

    lastParamUpdate = currentMillis; 

 

    float voltage = (maxAmplitude / 1023.0) * 5.0; 

    if (voltage < 0.05) voltage = 0.05; 

    float decibels = 20 * log10(voltage / 0.05); 

    soundType = detectSoundType(frequency, maxAmplitude); 

 

    tft.fillRect(150, 40, 160, 20, ILI9341_BLACK); 

    tft.setCursor(150, 40); 

    tft.println(maxAmplitude); 

 

    tft.fillRect(150, 70, 160, 20, ILI9341_BLACK); 

    tft.setCursor(150, 70); 

    tft.print(decibels, 1); 
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    tft.print(" dB"); 

 

    tft.fillRect(150, 100, 160, 20, ILI9341_BLACK); 

    tft.setCursor(150, 100); 

    tft.print(frequency, 1); 

    tft.println(" Hz"); 

 

    tft.fillRect(150, 130, 160, 20, ILI9341_BLACK); 

    tft.setCursor(150, 130); 

    tft.println(soundType); 

 

    Serial.print("Amplitude: "); 

    Serial.print(maxAmplitude); 

    Serial.print("\tVolume: "); 

    Serial.print(decibels); 

    Serial.print(" dB\tFrequency: "); 

    Serial.print(frequency, 1); 

    Serial.print(" Hz\tSound: "); 

    Serial.println(soundType); 

  } 

 

  

  if (!paused && currentMillis - lastWaveUpdate >= 1000) { 

    lastWaveUpdate = currentMillis; 

    drawSineWave(maxAmplitude, frequency); 

    maxAmplitude = 0; 

  } 

 

  if (currentMillis - lastBlinkTime >= 500) { 

    lastBlinkTime = currentMillis; 

    showStatusText = !showStatusText; 

 

    tft.fillRect(0, 160, 320, 20, ILI9341_BLACK); 

    if (showStatusText) { 

      tft.setCursor(10, 160); 

      tft.setTextColor(ILI9341_RED); 

      tft.print(paused ? "[PAUSED]" : "[RUNNING]"); 

    } 

  } 

 

  digitalWrite(13, currentAmplitude > 50); 

  delay(20); 

} 

 

void drawSineWave(int amp, float freq) { 

  int startY = 150; 

  int screenHeight = 240; 

  int drawHeight = screenHeight - startY;  

  int centerY = startY + drawHeight / 2; 

 

  tft.fillRect(0, startY, 320, drawHeight, ILI9341_BLACK);  

 

  if (amp < 3 || freq < 2.0) { 
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    tft.drawLine(0, centerY, 319, centerY, ILI9341_BLUE); 

    return; 

  } 

 

  int waveAmplitude = map(amp, 0, 512, 1, drawHeight / 2 - 5);  

  waveAmplitude = constrain(waveAmplitude, 1, drawHeight / 2 - 

5); 

 

  float samplesPerPeriod = 1000000.0 / freq * 0.002; 

  if (samplesPerPeriod > 320) samplesPerPeriod = 320; 

 

  int offsetX = (320 - (int)samplesPerPeriod) / 4; 

 

  for (int x = 0; x < (int)samplesPerPeriod; x++) { 

    float angle = (2.0 * PI * x) / samplesPerPeriod; 

    int y = centerY + waveAmplitude * sin(angle); 

    tft.drawPixel(x + offsetX, y, ILI9341_BLUE); 

  } 

} 

 

String detectSoundType(float freq, int amp) { 

  if (freq >= 5 && freq < 99 && amp > 20 && amp < 300) { 

    return "Voice"; 

  } else if (freq >= 100 && freq <= 1000 && amp > 50) { 

    return "Music"; 

  } else if (freq > 1000 && amp < 80) { 

    return "Machine"; 

  } else { 

    return "Unknown"; 

  } 

} 

 

Лістинг підключення та взаємодії сенсорів та датчиків: 

 { 

  "version": 1, 

  "author": "Andrii Kaliberda", 

  "editor": "wokwi", 

  "parts": [ 

    { "type": "wokwi-arduino-uno", "id": "uno", "top": 0, 

"left": 0, "attrs": {} }, 

    { "type": "wokwi-microphone", "id": "mic", "top": 146.22, 

"left": 292.59, "attrs": {} }, 

    { "type": "wokwi-ili9341", "id": "lcd1", "top": -325.6, 

"left": 47.7, "attrs": {} }, 

    { "type": "wokwi-ds1307", "id": "rtc1", "top": 225, "left": 

326.5, "attrs": {} }, 

    { 

      "type": "wokwi-pushbutton", 

      "id": "btn1", 

      "top": 6.2, 

      "left": 268.8, 

      "attrs": { "color": "green", "xray": "1" } 
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    } 

  ], 

  "connections": [ 

    [ "uno:A0", "mic:1", "blue", [ "v0" ] ], 

    [ "uno:GND.3", "mic:2", "black", [ "v29", "h149" ] ], 

    [ "lcd1:VCC", "uno:5V", "red", [ "v0" ] ], 

    [ "lcd1:GND", "uno:GND.2", "black", [ "v0" ] ], 

    [ "lcd1:CS", "uno:10", "green", [ "v0" ] ], 

    [ "lcd1:RST", "uno:9", "green", [ "v0" ] ], 

    [ "lcd1:D/C", "uno:8", "green", [ "v0" ] ], 

    [ "lcd1:MOSI", "uno:11", "green", [ "v0" ] ], 

    [ "lcd1:SCK", "uno:13", "green", [ "v0" ] ], 

    [ "lcd1:LED", "uno:5V", "yellow", [ "v0" ] ], 

    [ "rtc1:SDA", "uno:A4", "green", [ "h0" ] ], 

    [ "rtc1:SCL", "uno:A5", "green", [ "h0" ] ], 

    [ "rtc1:5V", "uno:5V", "red", [ "h0" ] ], 

    [ "rtc1:GND", "uno:GND.3", "black", [ "h0" ] ], 

    [ "btn1:1.l", "uno:7", "orange", [ "h0" ] ], 

    [ "btn1:2.l", "uno:GND.1", "black", [ "h0" ] ] 

  ], 

  "serialMonitor": { "display": "plotter" }, 

  "dependencies": {} 

} 
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ДОДАТОК Б 

Публікації 
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ДОДАТОК В 

Графічна частина кваліфікаційної роботи 

 

 

 

 

 

 

 



73 

 

 

 

 

 

 

 

 

 

 

 



74 

 

 

 

 

 

 

 

 

 

 

 



75 

 

 

 

 

 

 

 

 

 

 

 



76 

 

 

 

 

 

 

 

 

 

 

 



77 

 

 

 

 

 

 

 

 

 

 

 



78 

 

 

 

 

 

 

 

 

 

 

 



79 

 

 

 

 

 

 

 

 

 

 

 


