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ABSTRAK

Uang merupakan alat yang digunakan untuk melakukan transaksi jual beli
dan telah menjadi kebutuhan pokok bagi seluruh manusia di dunia, termasuk bagi
penyandang disabilitas seperti tuna netra. Keterbatasan dalam penglihatan
menyebabkan tuna netra hanya mengandalkan indra peraba dan pendengaran,
sehingga mereka rentan mengalami kesalahan dalam mengidentifikasi nominal
uang, seperti tertukar, salah ambil, atau tertipu saat melakukan transaksi.
Berdasarkan permasalahan tersebut, penelitian ini bertujuan merancang alat bantu
untuk memudahkan tuna netra dalam mengidentifikasi nilai nominal uang kertas.
Alat ini menggunakan mikrokontroler Arduino Uno yang memproses data dari
sensor warna TCS3200. Sensor ini membaca nilai RGB dari uang kertas, kemudian
mencocokkannya dengan database nilai RGB yang telah ditentukan. Hasil
identifikasi akan disampaikan melalui output suara menggunakan speaker, berupa
penyebutan nominal uang dan perhitungan nominal uang. Hasil pengujian
menunjukkan performa baik, dengan akurasi deteksi 85-100% untuk pecahan
Rp1.000-Rp100.000. Alat dapat menghitung total nominal dengan tepat,
memproses data secara stabil di mikrokontroler, dan menghasilkan keluaran suara
yang akurat sesuai nominal terdeteksi.

Kata Kunci: Pedagang Tuna Netra, Identifikasi Mata Uang, Arduino Uno,
Sensor TCS3200, Output Suara
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ABSRACT

Money is a tool used for buying and selling transactions and has become a
basic necessity for all people around the world, including individuals with
disabilities such as the visually impaired. Limitations in vision cause the visually
impaired to rely solely on their sense of touch and hearing, making them prone to
errors in identifying currency denominations, such as mixing them up, taking the
wrong amount, or being deceived during transactions. Based on this issue, this
study aims to design an assistive device to help the visually impaired identify the
value of paper currency. This device uses an Arduino Uno microcontroller to
process data from the TCS3200 color sensor. The sensor reads the RGB values of
the banknote and matches them with a predefined RGB value database. The
identification result is delivered through a speaker output in the form of spoken
denomination values and total calculations. Test results show good performance,
with detection accuracy ranging from 85% to 100% for denominations from
Rp1,000 to Rpl100,000. The device can accurately calculate the total value,
processes data stably in the microcontroller, and delivers accurate audio output
corresponding to the detected denomination.

Keywords: Visually Impaired Traders, Currency Identification, Arduino Uno,
TCS3200 Sensor, Voice Output.
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LAMPIRAN-LAMPIRAN

Lampiran 1 : Program Pengujian
A. Program Pengujian Sensor TCS3200

// Deklarasi pin sensor
#define SO 4

#define S1 5

#define S2 6

#define S3 7

#define sensorOut 8

int red = 0;
int green = 0;
int blue = 0;

void setup() {
pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(sensorOut, INPUT);

/I Set frekuensi skala 20%
digitalWrite(S0, HIGH);

digitalWrite(S1, LOW);

Serial.begin(9600);
}

void loop() {



// Membaca warna merah
digitalWrite(S2, LOW);
digitalWrite(S3, LOW);

red = pulseln(sensorOut, LOW);

// Membaca warna hijau
digitalWrite(S2, HIGH);
digitalWrite(S3, HIGH);
green = pulseln(sensorOut, LOW);

/l Membaca warna biru
digitalWrite(S2, LOW);
digitalWrite(S3, HIGH);

blue = pulseln(sensorOut, LOW);

/I Menampilkan hasil
Serial.print("Red: ");
Serial.print(red);
Serial.print(" | Green: ");
Serial.print(green);
Serial.print(" | Blue: ");
Serial.printin(blue);

delay(500);

B. Program Pengujian DFPlayer Mini

#include <SoftwareSerial.h>
#include <DFRobotDFPlayerMini.h>

SoftwareSerial mp3Serial(10, 11);  // RX, TX (Arduino terima di 10, kirim



di 11)
DFRobotDFPlayerMini mp3;

void setup() {
Serial.begin(9600); // Monitor
mp3Serial.begin(9600); /I DFPlayer default baud

Serial.printIn(F("Inisialisasi DFPlayer..."));
if ('mp3.begin(mp3Serial)) { Il Cek komunikasi
Serial.printIn(F("Gagal konek DFPlayer!"));

while (true); // Berhenti di sini jika gagal
}
mp3.volume(25); /10-30
Serial.printin(F("DFPlayer siap. Memutar lagu 0001.mp3™));
mp3.play(2); // Putar 0001.mp3
}
void loop() {

/I Contoh: tiap kali tombol reset Arduino ditekan, lagu 0001 akan diputar
}

C. Program Pengujian Kontrol Sistem

const int tomboll = 2;

const int tombol2 = 3;

void setup() {
pinMode(tomboll, INPUT_PULLUP); // Menggunakan pull-up internal
pinMode(tombol2, INPUT_PULLUP);
Serial.begin(9600);

¥



void loop() {
int statusTomboll = digitalRead(tomboll);
int statusTombol2 = digitalRead(tombol2);

Serial.print("Tombol 1: ");

if (statusTomboll == LOW) {
Serial.print("TEKAN");

}else {
Serial.print("LEPAS");

¥

Serial.print(" | Tombol 2: *');
if (statusTombol2 == LOW) {
Serial.printin("TEKAN");

}else {
Serial.printin("LEPAS");

¥

delay(200); // Delay agar tidak terlalu cepat
}

D. Program Pengujian Alat Secara Keseluruhan

#include <SoftwareSerial.h>
#include <DFRobotDFPlayerMini.h>

/I DFPlayer Mini
SoftwareSerial mySerial(11, 12);

DFRobotDFPlayerMini myDFPlayer;

#define SO 4



#define S1 5

#define S2 6

#define S3 7

#define sensorOut 8

#define PUSHBUTTON_GO _PIN 2
#define PUSHBUTTON_TOTAL_PIN 3

int redFrequency = 0;
int greenFrequency = 0;

int blueFrequency = 0;

/I Ambang batas deteksi warna untuk nominal uang (disesuaikan dari
kalibrasi)

int redMinl = 90, redMax1 = 102;

int greenMinl = 135, greenMax1 = 147;

int blueMinl = 118, blueMax1 = 129;

int redMin2 = 96, redMax2 = 109;
int greenMin2 = 111, greenMax2 = 119;
int blueMin2 = 101, blueMax2 = 112;

int redMin3 = 135, redMax3 = 155;
int greenMin3 = 107, greenMax3 = 122;
int blueMin3 = 88, blueMax3 = 100;

int redMin4 = 148, redMax4 = 166;
int greenMin4 = 112, greenMax4 = 126;
int blueMin4 = 88, blueMax4 = 100;

int redMin5 = 123, redMax5 = 135;
int greenMin5 = 102, greenMax5 = 112;



int blueMin5 = 100, blueMax5 = 108;

int redMin6 = 114, redMax6 = 129;
int greenMin6 = 95, greenMax6 = 106;
int blueMin6 = 94, blueMax6 = 102;

int redMin7 = 116, redMax7 = 138;
int greenMin7 = 133, greenMax7 = 153;
int blueMin7 = 103, blueMax7 = 119;

int redMin8 = 126, redMax8 = 141;
int greenMin8 = 136, greenMax8 = 145;
int blueMin8 = 103, blueMax8 = 113;

int redMin9 = 100, redMax9 = 111;
int greenMin9 = 115, greenMax9 = 128;
int blueMin9 = 120, blueMax9 = 128;

int redMin10 = 96, redMax10 = 114;
int greenMinl10 = 115, greenMax10 = 133;
int blueMin10 = 127, blueMax10 = 145;

int redMin11 = 94, redMax11 = 107;
int greenMinll = 96, greenMax11 = 107;
int blueMinl11 = 96, blueMax11 = 105;

int redMinl12 = 116, redMax12 = 129;
int greenMinl12 = 119, greenMax12 = 131;

int blueMinl12 = 121, blueMax12 = 131;

int redMin13 = 111, redMax13 = 120;



int greenMinl13 = 117, greenMax13 = 127;
int blueMin13 = 111, blueMax13 = 121;

int redMin14 = 124, redMax14 = 140;
int greenMin14 = 140, greenMax14 = 160;
int blueMin14 = 154, blueMax14 = 168;

/I Counter

int countSeratus = 0, countLimapuluh = 0, countDuaPuluh = 0;

int countSepuluh = 0, countLima = 0, countDua = 0, countSeribu = 0;
int countTidakTerdeteksi = 0;

long nominalTerdeteksiBatchini = 0;
long totalAkumulasiGlobal = 0;

int jumlahPembacaan = 0;

const int maxPembacaan = 10;

bool systemReadingActive = false;

/I Debounce

int lastGoButtonState = LOW;,
int lastTotalButtonState = LOW;
long lastGoDebounceTime = 0;
long lastTotalDebounceTime = 0;

const long debounceDelay = 50;

void setup() {
pinMode(S0, OUTPUT); pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT); pinMode(S3, OUTPUT);
pinMode(sensorOut, INPUT);
pinMode(PUSHBUTTON_GO_PIN, INPUT_PULLUP);
pinMode(PUSHBUTTON_TOTAL_PIN, INPUT_PULLUP);



digitalWrite(S0, HIGH);
digitalWrite(S1, LOW);

Serial.begin(9600);

mySerial.begin(9600);

if ('myDFPlayer.begin(mySerial)) {
Serial.printin("DFPlayer tidak terdeteksi!");
while (true);

}

myDFPlayer.volume(30);

Serial.printIn(*Sistem Deteksi Nominal Uang");

void sebutAngka(long angka) {
if (angka==0) {
myDFPlayer.play(1); delay(2000); return;
}

if (angka >= 1000000) {
sebutAngka(angka / 1000000);
myDFPlayer.play(32); delay(2000);
angka %= 1000000;

}

if (angka >=1000) {
if ((angka / 1000) == 1) {
myDFPlayer.play(31); delay(2000);
}else {
sebutAngka(angka / 1000);
myDFPlayer.play(30); delay(2000);



}
angka %= 1000;
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if (angka >= 100) {
if ((angka / 100) == 1) {
myDFPlayer.play(29); delay(2000);
}else {
myDFPlayer.play(angka / 100); delay(1500);
myDFPlayer.play(28); delay(2000);
}
angka %= 100;
}

if (angka >=20) {
myDFPlayer.play(20 + ((angka / 10) - 2)); delay(2000);
angka %= 10;
if (angka > 0) {

myDFPlayer.play(angka); delay(2000);

}

} else if (angka > 0) {
myDFPlayer.play(angka); delay(2000);

}

}

void loop() {
int goReading = digitalRead(PUSHBUTTON_GO_PIN);
if (goReading != lastGoButtonState) lastGoDebounceTime = millis();
if ((millis() - lastGoDebounceTime) > debounceDelay && goReading ==

LOW) {
if (!systemReadingActive) {



systemReadingActive = true;

Serial.printIn("Letakkan uang di atas sensor.");

countSeratus = countLimapuluh = countDuaPuluh = countSepuluh = 0;
countLima = countDua = countSeribu = countTidakTerdeteksi = 0;
jumlahPembacaan = 0;
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lastGoButtonState = goReading;

int totalReading = digitalRead(PUSHBUTTON_TOTAL_PIN);
if (totalReading != lastTotalButtonState) lastTotalDebounceTime = millis();
if ((millis() - lastTotalDebounceTime) > debounceDelay && totalReading
==LOoW) {
Serial.print("Total Uang: Rp."); Serial.printin(totalAkumulasiGlobal);
myDFPlayer.play(33); delay(2000);
sebutAngka(totalAkumulasiGlobal);
myDFPlayer.play(35); delay(2000);
totalAkumulasiGlobal = 0;
Serial.printIn("TOTAL telah direset.");

}
lastTotalButtonState = totalReading;

if (systemReadingActive) {
digitalWrite(S2, LOW); digitalWrite(S3, LOW); redFrequency
pulseln(sensorOut, LOW);
digitalWrite(S2, HIGH); digitalWrite(S3, HIGH); greenFrequency
pulseln(sensorOut, LOW);
digitalWrite(S2, LOW); digitalWrite(S3, HIGH); blueFrequency
pulseln(sensorOut, LOW);

Serial.print("R: "); Serial.print(redFrequency);



Serial.print(" | G: "); Serial.print(greenFrequency);
Serial.print(" | B: "); Serial.printIn(blueFrequency);

bool kondisil00rb = (redFrequency >= redMinl && redFrequency <=
redMaxl &&
greenFrequency >= greenMinl && greenFrequency <=

greenMax1 &&
blueFrequency >= blueMinl && blueFrequency <= blueMax1)
|
(redFrequency >= redMin2 && redFrequency <= redMax2
&&
greenFrequency >= greenMin2 && greenFrequency <=
greenMax2 &&
blueFrequency >= blueMin2 && blueFrequency <=
blueMax2);

bool kondisi50rb = (redFrequency >= redMin3 && redFrequency <=
redMax3 &&

greenFrequency >= greenMin3 && greenFrequency <=

greenMax3 &&
blueFrequency >= blueMin3 && blueFrequency <= blueMax3)
|
(redFrequency >=redMin4 && redFrequency <=redMax4 &&
greenFrequency >= greenMin4 && greenFrequency <=
greenMax4 &&

blueFrequency >= blueMin4 && blueFrequency <= blueMax4);

bool kondisi20rb = (redFrequency >= redMin5 && redFrequency <=
redMax5 &&
greenFrequency >= greenMin5 && greenFrequency <=
greenMax5 &&



blueFrequency >= blueMin5 && blueFrequency <= blueMax5)

(redFrequency >=redMin6 && redFrequency <=redMax6 &&
greenFrequency >= greenMin6 && greenFrequency <=

greenMax6 &&
blueFrequency >= blueMin6 && blueFrequency <= blueMax6);

bool kondisilOrb = (redFrequency >= redMin7 && redFrequency <=
redMax7 &&

greenFrequency >= greenMin7 && greenFrequency <=

greenMax7 &&
blueFrequency >= blueMin7 && blueFrequency <= blueMax7)
|
(redFrequency >= redMin8 && redFrequency <= redMax8 &&
greenFrequency >= greenMin8 && greenFrequency <=
greenMax8 &&

blueFrequency >= blueMin8 && blueFrequency <= blueMax8);

bool kondisisrb = (redFrequency >= redMin9 && redFrequency <=
redMax9 &&

greenFrequency >= greenMin9 && greenFrequency <=

greenMax9 &&
blueFrequency >= blueMin9 && blueFrequency <= blueMax9)
|
(redFrequency >= redMinl0 && redFrequency <= redMax10
&&
greenFrequency >= greenMinl0 && greenFrequency <=
greenMax10 &&

blueFrequency >= blueMin10 && blueFrequency <=
blueMax10);



bool kondisi2rb = (redFrequency >= redMinll && redFrequency <=
redMax1l &&
greenFrequency >= greenMinll && greenFrequency <=

greenMax1l &&
blueFrequency >= blueMinll && blueFrequency <=
blueMax11) ||
(redFrequency >= redMinl12 && redFrequency <= redMax12
&&
greenFrequency >= greenMinl2 && greenFrequency <=
greenMax12 &&
blueFrequency >= blueMin12 && blueFrequency <=
blueMax12);

bool kondisilrb = (redFrequency >= redMinl3 && redFrequency <=
redMax13 &&

greenFrequency >= greenMinl3 && greenFrequency <=

greenMax13 &&
blueFrequency >= blueMinl3 && blueFrequency <=
blueMax13) ||
(redFrequency >= redMinl4 && redFrequency <= redMax14
&&
greenFrequency >= greenMinl4 && greenFrequency <=
greenMax14 &&
blueFrequency >= blueMinl4 && blueFrequency <=
blueMax14);

if (kondisil00rb) countSeratus++;

else if (kondisi50rb) countLimapuluh++;
else if (kondisi20rb) countDuaPuluh++;
else if (kondisilOrb) countSepuluh++;

else if (kondisi5rb) countLima++;



else if (kondisi2rb) countDua++;
else if (kondisilrb) countSeribu++;

else countTidakTerdeteksi++;
jumlahPembacaan++;
if (JumlahPembacaan >= maxPembacaan) {

int maxCount = 0;

nominalTerdeteksiBatchlIni = 0;

if (countSeratus > maxCount) { maxCount countSeratus;
nominalTerdeteksiBatchlni = 100000; }
if (countLimapuluh > maxCount) { maxCount = countLimapuluh;
nominalTerdeteksiBatchlni = 50000; }
if (countDuaPuluh > maxCount) { maxCount = countDuaPuluh;
nominalTerdeteksiBatchlni = 20000; }
if (countSepuluh > maxCount) { maxCount = countSepuluh;

nominalTerdeteksiBatchlni = 10000; }

if (countLima > maxCount) { maxCount = countLima;
nominalTerdeteksiBatchlni = 5000; }

if (countDua > maxCount) { maxCount = countDua;
nominalTerdeteksiBatchlni = 2000; }

if (countSeribu > maxCount) { maxCount = countSeribu;

nominalTerdeteksiBatchlni = 1000; }

if (maxCount > 0) {
Serial.print("Nominal terdeteksi: Rp.");
Serial.println(nominalTerdeteksiBatchlni);
totalAkumulasiGlobal += nominalTerdeteksiBatchlni;
sebutAngka(nominalTerdeteksiBatchini);
myDFPlayer.play(35); delay(1500); // "rupiah”
}else {



Serial.printin("Nominal tidak dikenali.”); myDFPlayer.play(34);
}

systemReadingActive = false;
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delay(100);

}else {
delay(50);
}
}



Lampiran 2 : Database Nilai RGB Nominal Mata Uang Rupiah

Nilai Rentang Rgb

No | Uang(Rp) Sisi Depan Sisi Belakang
R G B R G B
1 | 1.000,00 |103-110 | 121-128|127-133 | 96-103 | 109-117 | 105-112
2 | 2.000,00 77-85 83-93 85-93 57-65 63-71 63-70
3 | 5.000,00 60-70 75-91 85-94 51-69 68-88 73-86
4 | 10.000,00 | 75-84 87-95 69-76 78-86 | 96-106 | 75-84
5 | 20.000,00 | 66-73 60-70 61-70 80-86 74-83 76-84
6 | 50.000,00 | 83-95 70-82 59-70 91-98 80-87 66-73
7 |100.000,00 | 54-67 62-76 59-75 46-62 86-93 71-83




Lampiran 3 : Dokumentasi Pengujian Alat




Lampiran 4 : Gambar nominal uang emisi 2016
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