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Sketch Yang Digunakan  

#include <Wire.h> 
#include <Adafruit_TCS34725.h> 
#include <DFRobotDFPlayerMini.h> 
 
// ================= PIN ================= 
#define DFPLAYER_RX 16 
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#define DFPLAYER_TX 17 
 
// ================= HARDWARE SERIAL DFPLAYER 
================= 
HardwareSerial dfSerial(2); 
DFRobotDFPlayerMini dfPlayer; 
 
// ================= COLOR SENSOR ================= 
Adafruit_TCS34725 tcs = Adafruit_TCS34725( 
  TCS34725_INTEGRATIONTIME_154MS, 
  TCS34725_GAIN_16X 
); 
 
// ================= KALIBRASI ================= 
float refR = 1, refG = 1, refB = 1; 
 
// ================= VARIABLE ================= 
String lastColor = ""; 
unsigned long lastSpeakTime = 0; 
#define SPEAK_COOLDOWN 3000 
 
// ================= FUNCTION ================= 
 
void printHeader(String title) { 
  Serial.println("======================================"); 
  Serial.println(title); 
  Serial.println("======================================"); 
} 
 
// ---------- AUTO CALIBRATION ---------- 
void calibrateColorSensor() { 
  Serial.println("AUTO CALIBRATION COLOR SENSOR..."); 
  Serial.println("Arahkan sensor ke permukaan putih!"); 
  Serial.println("Kalibrasi dimulai dalam 3 detik..."); 
  delay(3000); 
 
  uint32_t sumR = 0, sumG = 0, sumB = 0; 
  for (int i = 0; i < 20; i++) { 
    uint16_t r, g, b, c; 
    tcs.getRawData(&r, &g, &b, &c); 
    sumR += r; 
    sumG += g; 
    sumB += b; 
    delay(50); 
  } 
 
  refR = sumR / 20.0; 
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  refG = sumG / 20.0; 
  refB = sumB / 20.0; 
 
  Serial.print("Ref R: "); Serial.println(refR); 
  Serial.print("Ref G: "); Serial.println(refG); 
  Serial.print("Ref B: "); Serial.println(refB); 
  Serial.println("Kalibrasi Selesai!"); 
  Serial.println("--------------------------------------"); 
} 
 
// ---------- COLOR DETECTION ---------- 
String detectColor(uint16_t r, uint16_t g, uint16_t b, 
uint16_t c) { 
  if (c < 80) return "NO_OBJECT"; 
 
  float nr = r / refR; 
  float ng = g / refG; 
  float nb = b / refB; 
 
  Serial.print("Normalized -> R:"); Serial.print(nr); 
  Serial.print(" G:"); Serial.print(ng); 
  Serial.print(" B:"); Serial.println(nb); 
 
  if (nr < 0.3 && ng < 0.3 && nb < 0.3) return "HITAM"; 
  if (nr > 0.9 && ng > 0.9 && nb > 0.9) return "PUTIH"; 
  if (nr > 1.5 && nr > ng * 1.5 && nr > nb * 1.5) return 
"MERAH"; 
  if (ng > 1.5 && ng > nr * 1.5 && ng > nb * 1.5) return 
"HIJAU"; 
  if (nb > 1.5 && nb > nr * 1.5 && nb > ng * 1.5) return 
"BIRU"; 
  if (nr > 1.3 && ng > 1.3 && nb < 0.9) return "KUNING"; 
  if (nr > 1.4 && ng > 0.8 && ng < 1.2 && nb < 0.7) return 
"ORANYE"; 
  if (nr > 0.9 && nb > 0.9 && ng < 0.7) return "UNGU"; 
 
  return "NO_OBJECT"; 
} 
 
// ---------- PLAY AUDIO ---------- 
void playColorAudio(String color) { 
  if (color == "MERAH")       dfPlayer.play(1); 
  else if (color == "HIJAU")  dfPlayer.play(2); 
  else if (color == "BIRU")   dfPlayer.play(3); 
  else if (color == "KUNING") dfPlayer.play(4); 
  else if (color == "ORANYE") dfPlayer.play(5); 
  else if (color == "UNGU")   dfPlayer.play(6); 
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  else if (color == "HITAM")  dfPlayer.play(7); 
  else if (color == "PUTIH")  dfPlayer.play(8); 
  else                        dfPlayer.play(9); 
 
  Serial.print("Audio diputar: "); 
  Serial.println(color); 
} 
 
// ---------- DETEKSI WARNA ---------- 
void readAndDetectColor() { 
  uint16_t r, g, b, c; 
  tcs.getRawData(&r, &g, &b, &c); 
 
  Serial.print("Raw -> R:"); Serial.print(r); 
  Serial.print(" G:"); Serial.print(g); 
  Serial.print(" B:"); Serial.print(b); 
  Serial.print(" C:"); Serial.println(c); 
 
  String color = detectColor(r, g, b, c); 
 
  if (color == "NO_OBJECT") { 
    Serial.println("Status: Tidak ada objek"); 
    lastColor = ""; 
    return; 
  } 
 
  Serial.print("Warna Terdeteksi: "); 
  Serial.println(color); 
 
  unsigned long now = millis(); 
  if (color != lastColor || (now - lastSpeakTime) > 
SPEAK_COOLDOWN) { 
    playColorAudio(color); 
    lastColor = color; 
    lastSpeakTime = now; 
  } 
} 
 
// ================= SETUP ================= 
void setup() { 
  Serial.begin(115200); 
  delay(500); 
 
  printHeader("SISTEM PENDETEKSI WARNA - VOICE ASSISTANT"); 
 
  // Init I2C 
  Wire.begin(21, 22); 



94 

 

 

 
  // Init TCS34725 
  if (!tcs.begin()) { 
    Serial.println("TCS34725 tidak terdeteksi! Cek 
wiring."); 
    while (1); 
  } 
  Serial.println("TCS34725 OK"); 
 
  // Init DFPlayer 
  dfSerial.begin(9600, SERIAL_8N1, DFPLAYER_RX, 
DFPLAYER_TX); 
  delay(500); 
 
  if (!dfPlayer.begin(dfSerial)) { 
    Serial.println("DFPlayer tidak terdeteksi! Cek wiring & 
microSD."); 
    while (1); 
  } 
 
  dfPlayer.volume(25); 
  Serial.println("DFPlayer OK"); 
 
  // Kalibrasi otomatis saat startup 
  calibrateColorSensor(); 
 
  Serial.println("Sistem siap! Arahkan objek ke sensor..."); 
  Serial.println("--------------------------------------"); 
} 
 
// ================= LOOP ================= 
void loop() {   
  readAndDetectColor(); 
  delay(500); 
} 
 

 


