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RANCANG BANGUN SISTEM MONITORING KEBISINGAN SUARA
PADA KENDARAAN BERMOTOR DI LINGKUNGAN PERUMAHAN
BERBASIS loT

ABSTRAK

ﬁdlaraknya tren memodifikasi knalpot”kendaraan bermotor khususnya.sepeda motor

hingga menimbulkan kebisingan.yang kerap kali menggangu warga di lingkungan
2erumahan. Berdasarkan .peraturan Menteri Lingkungan Hidup, kebisinganyang

iperbolehkan untuk kendaraan di bawah 150cc ‘adalah 80 dB. Upaya mengurangi
Masalah tersebut, .maka dibuatlah«Sistem Monitoring' Kebisingan pada Kendaraan
&Lermotor di Lingkungan Perumahan Berbasis 10T yang dapat membantu satpam dalam
ginemberikan peringatan kepada pengendara motor serta menangkap gambar dari sepeda
Snotor yang .menyebabkan kebisingan. Pada sistem ini terdapat Arduino UNO yang
sserfungsi sebagai pengontrol.utama dari-komponen yang terhubung seperti sensor.suara
GY-MAX4466, Relay, ESP32 CAM dan Serial mp3 player. Sistem ini terhubung dengan
database Firebase agar dapat dimonitoring melalui aplikasi android yang telah dibuat.
Alat ini telah dilakukan pengujian dan-dapat-mendeteksi adanya kebisingan pada
kendaraan bermotor dengan kebisingan di-atas 80 dB.dan setiap komponen dapat bekerja
sesuai pemrograman yang telah dibuat. Alat ini juga telah dilakukan pengujian Key
Performance Indicators dengan nilai RSRP -74 dBm, RSRQ -13 dB dan.SINR 0.0 dB
sehingga membuktikan jaringan yang digunakan pada sistem dalam kondisi yang optimal
dan nilai RSS! untuk penangkapan sinyal Wi-Fi pada alat dalam kategori baik pada
rentang jarak 1-3 meter.

Kata Kunci :"Arduino, Firebase Kebisingan,-Kendaraan Bermotor, Key Performance
Indicators, Monitoring.
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NOISE MONITORING SYSTEM DESIGN ON MOTOR VEHICLES IN
HOUSING ENVIRONMENT BASED ON loT

ABSTRACT

=Fhe rise of the trend of modifying motorized.vehicles, especially motorcycles, has caused
equent disturbances to residents in_residential areas. Based on the regulation of the
Minister of the Environment, what:is allowed for vehicles under 150cc 1s'80.dB: To reduce
Zihis problem, a Noise Monitoring System for Motorized Vehicles in an:loT-Based
esidential Environment”was created that can "assist security guards in alerting
‘gnotorcyclists and capturing images of motorcycles that cause triggers. In this system there
=Xs an Arduino UNO which functions as the main controller of the connected components
gpuch as the GY=MAX4466 sound sensor, Relay, ESP32 CAM and Serial mp3 player. This
§ystem is connected to the Firebase database so that it can be monitored through the
~ndroid application that has been created. This tool has /been tested and can detect any
“findings in motorized vehicles with above 80 dB and.each component can work according
to the programming that has been done. This tool.has also been tested for Key Performance
Indicators with RSRP -74 dBm, RSRQ -13 dB and SINR 0.0 dB.so as to prove the network
used in the system is in optimal conditions and the RSSI value to capture Wi-Fi signals on
the device is in good category at a distance of 1 -3 meters.

Keywords :'Arduino, Firebase, Key Performance Indicators, Monitoring, Motor Vehicles,
Noise.
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BAB |
PENDAHULUAN

1 Latar Belakang Kegiatan

Internet merupakan teknologi yang sangat umum dan_penting di era digital

=
shempermudah manusia dalam melakukan kegiatan sehari-hari, bahkan.membantu

?anusia dalam melakukan kegiatan-kegiatan kecil seperti menyalakan lampu; AC,

gjan berbagai macam alat elektronik yang sudah dibuat sedemikian rupa dapat
gerkoneksi dengan internet, sehingga segala macam kontrol atau pemantauan dapat
%ilakukan pada smartphone. Hal tersebut termasuk dalam penerapan Internet of
n%hings (1oT) yang merupakan sebuah jaringan yang digunakan untuk mewujudkan
interkoneksi antara suatu obyek denganayanan WEB atau Aplikasi pada perangkat
smartphone sehingga penggunaan IoT akan membuat pekerjaan yang dilakukan

manusia menjadi lebih mudah dan efisien.

Internet of things dapat diterapkan pada apa saja tergantung kebutuhan
penggunanya, salah satunya yaitu dalam pemantauan kendaraan motor yang kerap
menyebabkan  terjadinya kebisingan dan mengganggu ‘warga sekitar karena
memiliki knalpot yang berisik. Knalpot berisik sudah menjadi tren pada masyarakat
khususnya anak muda yang suka memodifikasi knalpot kendaraan mereka menjadi
tidak sesuai standar, sehingga knalpot tidak hanya mengeluarkan polusi emisi gas
buang namun juga mengeluarkan polusi suara yang normalnya untuk motor dengan
kapasitas mesin 80-175cc memiliki standar kebisingan kurang dari 90 dB sesuai
dengan standar yang ditetapkan-pada. peraturan Menteri Lingkungan-Hidup dan
Kehutanan Republik Indonesia NO P.56/MENLHK/SETIEN/KUM.1/10/20109.

Oleh karena itu, untuk membantu mempermudah me-monitoring dan
memberikan peringatan kepada pengendara yang memiliki motor yang berisik,
maka pada tugas akhir ini akan dibuat sebuah Rancang Bangun Sistem Monitoring
Kebisingan Pada Kendaraan Bermotor yang dapat diterapkan di lingkungan
perumahan untuk membantu satpam dalam menjaga ketertiban dan menciptakan

lingkungan yang nyaman dan tenang. Alat ini akan menggunakan sensor suara

1 Politeknik Negeri Jakarta
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;mtuk mendeteksi kebisingan dan menggunakan kamera untuk mengambil gambar

- _@engendara yang memiliki motor dengan knalpot yang berisik. Alat ini akan

alerkoneksi dengan internet melalui database Firebase dan dapat dikontrol melalui

%Dlikasi Android untuk melihat hasil monitoring dan melihat foto yang ditangkap

zleh kamera.

o

.2

Rumusan Masalah

Berdasarkan latar belakangyang diuraikan di atas, maka permasalahan yang

Ibahas dalam tugas akhir ini adalah sebagai berikut :

eyeyer 11abay yiuy

1.3

1.4

1.
2.
3.

N

Bagaimana cara merancang sistem monitoring kebisingan pada kendaraan
bermotor di lingkungan perumahan berbasis 10T?

Bagaimana pengujian komponen dan pembacaan data kebisingan dari alat
monitoring kebisingan di lingkungan perumahan berbasis 10T?

Bagaimana kualitas penangkapan sinyal Wi-Fi dari alat untuk konektivitas

alat dengan database Firebase?

Tujuan

Adapun tujuan dari tugas akhir (TA) ini adalah :

Mampu merancang Sistem monitoring /kebisingan pada kendaraan di
lingkungan perumahan berbasis 10T

Mampu melakukan pengujian.komponen. dan-pembacaan data kebisingan
dari alat monitoring kebisingan dilingkungan perumahan berbasis I0T.
Mampu melakukan pengukuran kualitas penangkapansinyal Wi-Fi dari alat
untuk konektivitas alat dengan database Firebase.

Luaran

Adapun luaran dari Tugas Akhir ini-adalah-:

Alat untuk me-monitoring kebisingan pada kendaraan bermotor
Laporan Tugas Akhir
Jurnal terakreditasi

Politeknik Negeri Jakarta
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5.2

BAB V
PENUTUP

Simpulan

Pada bab ini didapatkan simpulan dan saran dari Rancang Bangun Sistem

onitoring Kebisingan pada Kendaraan Bermotor+di_Lingkungan Perumahan

Berbasis 10T. Adapun simpulan dan saran yang dibuat yaitu::

Sistem monitoring kebiSingan suara pada kendaraan bermotor di lingkungan
perumahan berbasis 10T dirancang menggunakan Arduino, ESP32 " CAM,
sensor GY-MAXX4466, relay, lampu sorot, Serial MP3 Player dan Speaker.
Alat telah.dapat mendeteksi intensitas kebisingan maksimum sebesar 86 dB.
Tegangan output dari catu daya yaitu 8.22V, hasil pengujian didapat bahwa
sensor suara GY-MAX4466 dapat mendeteksi intensitas kebisingan dengan
rentang suara saat pengujian yaitu 53-86 dB. Alat akan bekerja memberikan
peringatan ketika sensor mendeteksi intensitas Kebisingan > 80 dB Serta
memberikan output ke komponen pendukung lainnya seperti kamera, relay
dan serial mp3 player sesuai sistem yang telah diprogram.

Pengukuran kualitas penangkapan sinyal Wi-Fi ESP32 dari jarak 1 sampai 10
meter didapat pada jarak 1-3 meter kualitas RSSl-dalam kategori baik dengan
nilai rata-rata -58.5 dBm, jarak 4-7 meter dengan rata-rata -65.7 dBm
termasuk kategori cukup, dan jarak 7-10 meter kualitas RSSI dalam kategori
buruk dengan nilai rata-rata -85 dBm.

Saran

Saran untuk hasil. rancang bangun yang dilakukan yaitu diharapkan dapat

dikembangkan menjadi lebih baik.agar sistem kerja alat menjadi-lebih sempurna

dalam melakukan pembacaan kebisingan pada-kendaraan-bermotor.

60 Politeknik Negeri Jakarta
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L6 — SKETCH PEMROGRAMAN ARDUINO
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1clude <ArduinoJson.h>

1clude <SoftwareSerial.h>

twareSerial linkSerial (10, 11); // komunikasi antara arduino dan ESP32
1clude "SerialMP3Player.h"

>fine GD3300_TX 9

:eydidyeH

>fine GD3300_RX 8

ialMP3Player mp3(GD3300 RX, ara arduino dan module

ial mp3 player

GD3300_TX) ;

2fine MAX4466 PIN AO // Pin Ard

terhubung dengan se a MAX4466

1st int sampleWindow = 50; ple window width in mS (50 mS

signed int sample;

Relay

)

1st int relayPin
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long startMillis

int peakToPeak

I
o

insigned int signalMax =

Il
i
o
N
S

insigned int signalMin
/ collect data for 50 mS

vhile (millis() - startMillis < sampleWindow)

sample = analogRead (MAX4466 PIN);
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if (sample < 1024) // toss out spurious readings
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L6 — SKETCH PEMROGRAMAN ARDUINO

if (sample > signalMax)

signalMax = sample; // save just the max levels

}

else if (sample < signalMin)

{

signalMin = sample; // save in levels

/ Konversi da pembacaan se

irst = loglO (vo

esibel = first
orums.adafruit

1an data sensor

POLITEKNIK
NEGERI
JAKARTA

serializeJson (d

Serial.println();

delay (10);

Serial.println("Memutar Suara Peringatan");
mp3.play(); // memutar suara dari module Serial mp3 player
delay (6000) ; // menunggu 6 detik

mp3.stop () ;

Serial.println("Suara Peringatan Selesai");

if (lightFlag == 1) digitalWrite(relayPin, HIGH);

sendmsgMillis = millis();
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L6 — SKETCH PEMROGRAMAN ARDUINO
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pengiriman data sensor ke ESP32

f (millis() - sendmsgMillis >= sendmsglInterval) {
E // membuat dokumen JSON
:: StaticJsonDocument<64> doc;
.g. doc["muffler"] = 0;
o2 doc["db"] = desibel;
doc["volt"] = volts;
// mengirim dokumen JSON ke ESP3 =13 pin komunika

serializedson (doc, linkSeri
serializedson (doc, Se
Serial.println();

sendmsgMillis
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.available())
2d the incoming

incomingString

ue} 1ui sijn} e£iey yninjas neje ueibeqas diynbusw buesejiqg ‘L

N
S
o
30
33
Q c
3 =
o T
5 9
Q =
c =
3 g
a ~
c
Iy
3%
35
D=
3 0
T T
® O
52
33
S0
5 3
A<
o5
E'cn
Q =
)
£
5o
c &
v o
o 0o
£3
52
=
o
T
s 2
£§
-.g

// ampilkan data y
'g print ("Menerima
2 orintln (incomi
3
3 // K
i
:
: POLITEKNIK
3
©n o =
- s
= ]
£ <f NEGERI
o = £ B
3 5%
5 = 1se if (
3 -
£ 5
= 3 lse if (
] )
i 35
T
E 8
E] =

*yejesew njens uenefun neje }nij uesiinuad ‘uesode] uesinuad ‘Yejwj) eA1ey uesjnuad ‘ uenijauad ‘ueyipipuad uebunuaday) ynun eAuey uediynbuad ‘e

Politeknik Negeri Jakarta




ECEL]

VLNYHYE
NINMILAOd

eieder LaBaN YiwiaNod izl eduey

N
)
5
o
>
Q
3
m
=]
Q
<
3
=
-
o
=
o
o
=)
3
m
=
T
m

o
o
3
Q
c
=,
T
Q9
3
—
o
o
=~
3
()
=
=
i
5
=]
5
T
m
=
=
3
Q
o9
3
s
>
Q
s
o
Q
-
S
-
5
;?
=
[
Q
[
=
—
;%
§§

»
bl
g
Q
=
o
5
=
3
s
c
=
g
=
3
3
=
3
5
=
H
=]
=
g
H
B
=
o
5
T
[
=
=
&
3
5
s
3
o
Ed
T
3
=
&
=
5
T
=}
S
3
H
=
=
@
3
3
=
Y
)
=
2
z
3
:
3
@
s
>

1]n} eA1e) Yynanjas neje ueibeqas yelueqs

undede j}njuaq wejep

L7 - SKETCH PEMROGRAMAN ESP32

"Wi-Fi.h"

"esp_camera.h"

"Arduino.h"

"soc/soc.h" // Disable brownout problems

"soc/rtc_cntl reg.h" // Disable brownout problems

L
v
=
n
T
&

"driver/rtc_io.h"

<SPIFFS.h>
<FS.h>

<Firebase ESP_Client.
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>fine USER PASSWORD "taluckysyafiqg"

Insert Firebase storage bucket ID e.g bucket-name.appspot.com
>fine STORAGE BUCKET ID "ta-syafig-lucky.appspot.com"
Insert Firebase RTDB URL e.g <databaseName>.<region>.Firebasedatabase.app

>fine RTDB_URL "https://ta-syafig-lucky-default-rtdb.asia-
1theastl.Firebasedatabase.app/"

Photo File Name to save in SPIFFS
2fine FILE PHOTO "/data/photo.jpg"

0V2640 camera module pins (CAMERA MODEL AI THINKER)
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L7 - SKETCH PEMROGRAMAN ESP32

PWDN_GPIO NUM 32
RESET GPIO NUM -1
XCLK GPIO NUM 0
fine SIOD GPIO NUM 26
SIOC_GPIO NUM 27

Y9 GPIO NUM

Y8 GPIO NUM

Y7 _GPIO NUM

Y6 _GPIO NUM

Y5 GPIO NUM
Y4_GPIO_NUM

Y3 GPIO

POLITEKNIK
NEGERI
JAKARTA

as successful

getfbInterval

Check if photo cap

>1 checkPhoto( fs::

ile f pic = fs.open( FILE PHOTO );
insigned int pic sz = f pic.size();

eturn ( pic sz > 100 );

Capture Photo and Save it to SPIFFS
d capturePhotoSaveSpiffs( void ) {
amera fb t * fb = NULL; // pointer

bool ok = 0; // Boolean indicating if the picture has been taken correctly
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L7 - SKETCH PEMROGRAMAN ESP32

// Take a photo with the camera
Serial.println("Taking a photo...");
fb = esp camera fb get();

if (!fb) |

Serial.println("Camera capture failed");

return;

}
// Photo file name

Serial.printf ("Picture

%$s\n", FILE PHOTO) ;

File file = SPIFES FILE PHOTO, FILE WRITE) ;

intln("Failed to ©

POLITEKNIK
NEGERI
JAKARTA

// check if

ok = checkPhoto

while

( tok );
d initwWi-Fi() {
i-Fi.begin(ssid, password);
vhile (Wi-Fi.status() != WL CONNECTED) {
delay(1000) ;

Serial.println("Connecting to Wi-Fi...");

d initSPIFFS() {

f (!SPIFFS.begin(true)) {
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L7 - SKETCH PEMROGRAMAN ESP32

Serial.println("An Error has occurred while mounting SPIFFS");

ESP.restart () ;

>1se {

delay (500);

Serial.println ("SPIFFS mounted successfully");

d initCamera ()

{

/ OV2640 camera module

LEDC_TIME

Y2 _GPIO NUM;

Y3 GPIO.N

POLITEKNIK
NEGERI
JAKARTA

.pin reset

.xclk freq hz

onfig.pixel format

f (psramFound()) {

config.frame size = FRAMESIZE UXGA;
config.jpeg quality = 10;

config.fb count = 2;

else {

config.frame size = FRAMESIZE SVGA;
config.jpeg quality = 12;

config.fb _count = 1;
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/ Camera init
sp_err t err = esp_camera_init (&config);
f (err != ESP_OK) {

Serial.printf ("Camera init failed with error 0x%x", err);

:eydidyeH

ESP.restart () ;

d setup() {

/ Serial port for debug

serial . begin (115200

nitwi-ri();

eieder LaBaN YiwiaNod izl eduey

nitSPIFFES (

the api key
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imeClient.setTimeOf

d loop () {

/ Check if the other Arduino is transmitting

f (Serial.available())

// Allocate the JSON document

// This one must be bigger than for the sender because it must store the
ings

*yejesew njens uenefun neje }nij uesiinuad ‘uesode] uesinuad ‘Yejwj) eA1ey uesjnuad ‘ uenijauad ‘ueyipipuad uebunuaday) ynun eAuey uediynbuad ‘e

StaticJsonDocument<128> doc;
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// Read the JSON document from the "link" serial port
DeserializationError err = deserializeJdson(doc, Serial);

if (err == DeserializationError::0k)

muffler = doc["muffler"];

:eydidyeH

desibel = doc["db"];

volts = doc["volt"];
if (muffler == 1) {
takeNewPhoto = true;

taskCompleted = £

if

cpochTime = timeC

rebase.RTDB.

rebase.RTDB.

ebase.RTDB.

ue} 1ui sijn} e£iey yninjas neje ueibeqas diynbusw buesejiqg ‘L

3 B\W POLITEKNIK
2 Bem\ww NEGERI
ENE A ARTA

while

Serial.read

Jaquins uepngaAl

f (takeNewPhoto) {
capturePhotoSaveSpiffs();
muffler = 0;

takeNewPhoto = false;

lelay (1) ;
f (Firebase.ready() && !taskCompleted) {

taskCompleted = true;
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f

}

}

if (Firebase.Storage.upload(&fbdo R as
ket id */, FILE_PHOTO /* path / -
ory storage type, mem storag lash and mem storage type sd

path of remote file store

else {

if (Firebase.RTDE

L7 - SKETCH PEMROGRAMAN ESP32

Serial.print ("Uploading picture... ");

timeClient.update () ;

E time t epochTime = timeClient.getEpochTime ()

:: unsigned long ulEpoch = (unsigned long)epochTime;

—

.E, String strEpoch = "/photos/" + (String)ulEpoch + ".jpg";
.o

//MIME type should be valid to avoid the download problem.

//The file systems for flash and SD/SDI d in FirebaseFS.h.

BUCKET ID

ile */, mem storage 3sh /*

e bucket */, "image/jpeg" /* mime

String dlurl =

Serial.print

=base.RTDB.setF1l

ng buff2 = "/hi

opase.RTDB.setIn

buff3 = "/hi

se.RTDB.setSt

e.RTDB.setSt

il POLITEKNIK
NEGERI
JAKARTA

Int (&fbdo, "/light")) {

lis =

Serial.

(millis ()

if (fbdo.dataTyp

db data type integer

int getLight = fbdo.to<i
String sendToArduino = "*L" + (String)getLight + "#" + '\n';
Serial.print (sendToArduino) ;

}

else {

Serial.println (fbdo.errorReason());

getfbMillis = millis();
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Arduino Uno

Arduino Una R2 Front Arduine Uno SMD Arduino Uno Front  Arduino Uno Back

Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (dat ). It has 14 digital
lnput/cu!pu! pins (of whith 6 can be used as PWM outputs), 6 analog Mputs, a 16 MHz ceramic

tor, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-Lo-DC adapler or batlery to get started.
The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmegal6U2 (AtmegaBU2 up to version R2) programmed as a USB-to-serial
converter.

of the Uno board has a resistor pulling the BU2 HWB line to ground, mal
into DFU mode.
Revision 3 of the board has the fallo

g it easier Lo put

g new features:

« 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible bath with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V. The second one is 3
not connected pin, that is reserved for future purposes.

- Stronger RESET circuit.

«  Atmega 16U2 replace the 8U2.

“Uno" means one in Itallan and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino baards, and the reference model for the Arduino platform; for a comparisan with
previous versions, see the index of

Summary

Microcontroller ATmega328
Operating Voltage sv
Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20v
Digital 1/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE flles: arduino-uno-Rey3-reference-design,zip (NOTE: works with Eagle 6.0 and newer)
arduino-uno-Rev3-schematic. pe

Note: The Arduino reference design can use an Atmegas, 168, or 328, Current models use an

ATmega328, but an Atmega8 is shown in the schematic for reference, The pin configuration is identical

on all three processors.

Power

‘The Arduino Uno can be powered via the USB connection or with an external power supply. The power
source is selected automatically

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however,
the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the
voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

= VIN. The input voltage to the Arduino board when it's using an external power source (as
opposed to 5 volts from the USB connection or other regulated pawer source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.
SV.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise it.

3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA
GND. Ground pins.

Memory

The ATmega328 has 32 K8 (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM library).

Input and Output

mcn of the 14 digital s on the Uno can be used as an input or output, using pinMode(),

write(), and digi ) functions. They operate at 5 volts. Each pin can provide or receive a
meximum of 40 mA ond has on Intarnal pull-up resistor (discannected by default) of 20-50 kOhms. In
addition, some pins have specialized functions:

- Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip

External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low

wvalue, a rising or falling edge, or a change in value. See the attachlnterrupt() function for

details.

PWM: 3, 5, 6,9, 10, and 11. Provide 8-bit PWM output with the analog\rite() function.

L8 — DATASHEET ARDUINO UNO

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPT communication
using the SPI library.

LED: 13. There is a built-in LED connected to digital pin 13, When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.

The Uno has 6 analog inputs, labeled AD through AS, each of which provide 10 bits of resolution (i.e.
1024 different values). By default they measure from ground to 5 volts, though ssible to change
the upper end of their range using the AREF pin and the analogReference() function. Additionally, some
pins have specialized functionality:

+ TWI: A4 or SDA pin and AS or SCL pin. Support TWI communication using the Wire library.
There are a couple of other pins on the board:

«  AREF. Reference voltage for the analog inputs. Used with analogReferencef().
- Reset. Bring this line LOW to reset the microcontraller. Typically used to add a reset button to
shields which black the one on the board.

See also the mapping between Arduino pins and ATmega328 ports. The mapping for the Atmegas,
168, and 328 is identical

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or

other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is

available on digital pins 0 (RX) and 1 (TX). An ATmega16U2 on the board channels this serial

communication over USB and appears as a virtual com port to software on the computer. The "16U2

firmware uses the standard USB COM drivers, and no external driver is needed. However, on Window:

2 .nf file is required. The Arduino softwiare includes a serial monitor which allows simple textual data to

be sent to and from the Arduino baard. The RX and TX LEDs on the board will flash when data is being
via the chip and USB. to the computer (but not for serial

communication on pins 0 and 1).

A SoftwareSerial [brary allows for seral communication on any of the Uno's digital ins.

The ATmega328 also supports 12C (TWI) and SPI communication. The uino software includes

Wire library to SIMPIFY Use o the 12 bus: see the documentation for detalls, For SPI communication,

use the SPI library.

Programming

The Arduino Uno can be programmed with the Arduina software (download). Select *Arduino Uno from
the Tools > Board menu (according to the microcontroller on your board). For details, see the
reference and tutorials.

The ATmega328 on the Arduin Uno comes preburned with a bootloader that allows you to upload new
code to it without the use of an external hardware programmer. Tt communicates using the original
STK500 protocal (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit
Serial Programming) header; see these instructions for details

The ATmega16U2 (or 8U2 in the rev and rev2 boards) firmware source code is available . The
ATmega16U2/8U2 is loaded with a DFU bootloader, which can be activated by

« On Revi boards: connecting the solder jumper on the back of the board (near the map of Italy)
and then resetting the 8U2.

« On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWS line to ground,
making it easier to put into DFU mode.

You can then use A fiware (Windows) or the DFU programmer (Mac 0S X and Linux) to
Ioad @ new firmware, Or you can use the ISP header with an external programmer (overwriting the
DFU bootloader). See this user twtorial for more

Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is
designed in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmega8U2/16U2 is connected to the reset line of the
ATmega328 via 2 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops
long enough ta reset the chip. The Arduino software uses this capability to allow you ta upload code by
simply pressing the upload button in the Arduino environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.
“This setup has other implications. When the Uno is connected to either a computer running Mac OS X
or Linux, it resets each time a connection is made to it from software (via USB). For the following half-
second or so, the bootloader is running on the Uno. While it is programmed to ignore malformed data
(i-e. anything besides an upload of new code), it will intercept the first few bytes of data sent to the
board after a connection is opened. If a sketch ruaning on the board receives one-time configuration or
other data when it first starts, make sure that the software with which it communicates waits a second
after opening the connection and before sending this data.

The Uno contains  trace that can be cut to disable the auto-reset. The pads on either side of the trace
can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the
auto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for
detals.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer’s USB ports from shorts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra
layer of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break
the connection until the short or overload is removed.

Physical Characteristics
The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four screw holes allow the board to

be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
(0.16"), not an even multiple of the 100 mil spacing of the other pins.
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DFROBOT

ORIV THE FUTURE

ESP32-CAM Development Board

SKU:DFR0602

INTRODUCTION

ESP32-CAM is a low-cost ESP32-based development board with onboard camera, small in
size. It is an ideal solution for oT application, prototypes constructions and DIY projects.

The board integrates WiFi, traditional Bluetooth and low power BLE , with 2 high-
performance 32-bit LX6 CPUs. It adopts 7-stage pipeline architecture, on-chip sensor,
Hall sensor, temperature sensor and so on, and its main frequency adjustment ranges
from 80MHz to 240MHz.

Fully compliant with WiFi 802.11b/g/n/efi and Bluetooth 4.2 standards, it can be used as
a master mode to build an independent network controller, or as a slave to other host
MCUs to add networking capabilities to existing devices

ESP32-CAM can be widely used in various loT applications. It is suitable for home
smart devices, industrial wireless control, wireless monitoring, QR wireless
identification, wireless positioning system signals and other loT applications. It is an
ideal solution for loT applications.

$8555555

Schematic Diagram

i -
£1[of o

]| M s | |43

- ” + §

N —r

Dimension Diagram

Notes:
1.Please be sure that the power supply for the module should be at least 5V 2A,
otherwise maybe there would be water ripple appearing on the image.

L9 - DATASHEET ESP32 CAM

2.ESP32 GPIO32 pin is used to control the power of the camera, so when the camera is
in working, pull GPIO32 pin low.

3.8ince 10 pin is connected to camera XCLK, it should be left floating in using, and do
not connect it to high/low level.

4.The product has been equipped with default firmware before leaving the factory, and
we do not provide additional ones for you to download. So, please be cautious when
you choose to burn other firmwares.
FEATURES

»  Up to 160MHz clock speed, Summary computing power up to 600 DMIPS

»  Built-in 520 KB SRAM, external AMPSRAM

«  Supports UART/SPI/I2C/PWM/ADC/DAC

»  Support OV2640 and OV7670 cameras, Built-in Flash lamp.

«  Support image WiF| upload

«  Support TF card

+  Supports multiple sleep modes.

»  Embedded Lwip and FreeRTOS

»  Supports STA/AP/STA+AP operation mode

+  Support Smart Config/AirKiss technology

+  Support for serial port local and remote firmware upgrades (FOTA)

SPECIFICATION

« SPI Flash: default 32Mbit

« RAM: built-in 520 KB+external AMPSRAM

« Dimension: 27°40.5°4.5 (+0.2) mm/1.06"1.59°0.18"
« Bluetooth: Bluetooth 4.2 BR/EDR and BLE standards
o Wi-Fi: 802.11b/ginveri

« Support Interface: UART, SPI, 12G, PWM

« Support TF card: maximum support 4G

« 10 port: 9

 Serial Port Baud-rate: Default 115200 bps

« Image Output Format: JPEG( OV2640 support only ), BMP, GRAYSCALE
« Spectrum Range: 2412 ~2484MHz
« Antenna: onboard PCB antenna, gain 2dBi

« Transmit Power: 802.11b: 1742 dBm (@11Mbps);
802.11g: 14:2 dBm (@54Mbps);
802.11n: 13£2 dBm (@MCS7)

« Rocaiving Sensitivity: CCK. 1 Mbps : -90dBm;
CGK. 11 Mbps: -85dBm:
6 Mbps (1/2 BPSK): -88dBm;
54 Mbps (314 64-QAM): -70dBm;
MCS7 (65 Mbps, 72.2 Mbps): -67dBm

* Power consumption: Turn off the flash: 180mA@5V
Turn on the flash and adjust the brightness to the maximum:
310mA@5V
Deep-sleep: the lowest power consumption can reach 6mA@5V
Moderm-sleep: up to 20mA@5V
Light-sleep: up to 6.7mA@5V
« Security: WPAWPA2/WPA2-Enterprise/WPS
« Power supply range: 5V
« Operating temperature: -20 °C ~ 85 °C
* Sorage environment: -40 °C ~ 90 °C, < 90%RH

« Weight: 10g

SHIPPING LIST

« ESP32-CAM Development Board x1
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L10 - DATASHEET SENSOR GY-MAX4466
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/ ELECTRET MICROPHONE AMPLIFIER - MAX4466 WITH ADJUSTABLE GAIN

exdid ey
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.
.

UCCs 2.4-5.5V
Adjustable gain

OUT BND uCC
000

. Description

Add an ear to your project with this well-designed electret microphone amplifier. This fully assembled and
tested board comes with a 20-20KHz electret microphone soldered on. For the amplification, we use the
Maxim MAX4466, an op-amp specifically designed for this delicate task! The amplifier has excellent power
supply noise rejection, so this amplifier sounds really good and isn't nearly as noisy or scratchy as other mic
amp breakouts we've tried!
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This breakout is best used for projects such as voice changers, audio recording/sampling, and audio-reactive
projects that use FFT. On the back, we include a small trimmer pot to adjust the gain. You can set the gain
from 25x to 125x. That's down to be about 200mVpp (for normal speaking volume about 6" away) which is
good for attaching to something that expects 'line level' input without clipping, or up to about 1Vpp, ideal for
reading from a microcontroller ADC. The output is rail-to-rail so if the sounds gets loud, the output can go up
to 5Vpp!

Using it is simple: connect GND to ground, VCC to 2.4-5VDC. For the best performance, use the "quietest"
supply available (on an Arduino, this would be the 3.3V supply). The audio waveform will come out of the
OUT pin. The output will have a DC bias of VCC/2 so when its perfectly quiet, the voltage will be a steady
VCC/2 volts (it is DC coupled). If the audio equipment you're using requires AC coupled audio, place a 100uF
capacitor between the output pin and the input of your device. If you're connecting to an audio amplifier that
has differential inputs or includes decoupling capacitors, the 100uF cap is not required.

The output pin is not designed to drive speakers or anything but the smallest in-ear headphones - you'll need an
audio amplifier (such as our 3.7W stereo amp) if you want to connect the amp directly to speakers. If you're
connecting to a microcontroller pin, you don't need an amplifier or decoupling capacitor - connect the OUT pin
directly to the microcontroller ADC pin.

For audio-reactive projects, we suggest using an FFT driver library (such as the one in this library) which can

w

- take the audio input and 'translate' it into frequencies. Also, check out this awesome Voice Changer project
E. that uses this mic and an Adafruit Wave Shield.
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8 Technical Details
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L11 - DATASHEET SERIAL MP3 PLAYER
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1 Description

4:10

—a sulnn
.N . E Easils catalex inc@163.com
- o)
Y E Ty X -
359 v oo N pecification
T = oo O 3 —
09 5 3 © Item Min Typical Max Unit
— Q3 -
Ne Q@ cag =
— c - Q , Power Supply(VCC) 32 5 52 vDC
53 2853 -
Current ( @VCC=5V i / 200 mA
oo T o0 5 : L
o3 g 53 ¢ . Logic interface 33v/5VTTL /
=Q -Q -
~C &+ 0C - Micro SD card(<=2G);
o 3 ey 3 o - e ! | Supported Card Type /
;- 9 ﬁ ° 1 S Ty Y Mirco SDHC card(<=32G)
= =~ [ ’?
= 3 g o File system format Fat16 / Fat32 /
2 5 % E g- = Uart baud rate 9600 bps
P35 I ®m@ 7
(=] = r— Dimensions 49X24X85 mm
g . ] The module is a kind of simple MP3 player device which is based on @ high-quality MP3 audia
Q % u m o ‘ chip-—YX5300. It can support 8k Hz - 48k Hz sampling frequency MP3 and WAV file formats, Net Weight 5
= E: e} =] “ “There is a TF card socket an hoard, so you can plug the micro I3 card that storcs audia files. MCU eried 9
can control the MP3 playback swte by sending commands o the module via UART port. such as
[ o -1} play! 3 por
() 3 s = u switch songs, change the valume and play mode and 50 on. You can also dehug the madule via TSR
~ " = o 2 ﬂ £ /ART madule. It is compatible with Arduino ¢ AVR ¢ ARM ¢ PIC.
o8 = | J Features:
: 3 % Q wn : 1. Support sampling frequency (KHZ): 87 11025 7127 16 22,05/ 24132 /44,1 {48
by} o m 2, High quality.
o m 0 - — 9 3. Support file format: MP3 / WAV
= 3 s Q 4. Suppust Micro SD cnd, Micro SDIIC Card
T =~ .g 5. 30 class adjustable volume
= ] :
o 5 3 ’ 6. UART TTL scrial contral playback mode, baud rate is 9600bps
- o = 7. Power supply can be 3.2 - 5.2VDC
< ‘g . N ! 8. Cantrol logic interface can be 3.3V # SV TTL
% =5 e'- Q - 9. Campatible with Arduina UNO { Teanardo ¢ Mega2560 ¢ DUF
w < 9 S
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-=| E. =m 4x M2 mounting holes T card socket
c x83
5558
L) a' =
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S oS
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=230 S
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=. 9 TS
g. g 3 Headphone jack Playback indicator ‘Controlinterface
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Control interface: It is UART TTL interface. A folal of fout pins (GND, ¥CC, TX, RX), GND to
3 s
S round, VCC is the power supply. TX is the TX pin of the MP3 chip, RX is the RX pin of the MP3
chip.
g‘ F T TF card socket: The micro sd card can be plugged in it.
5 o s Playbek indicator: Green light. 1€t is reudy to play or it s passed, it keeps lighting. I playing. it
blinks.
E e 5 Headphone jack: I can be conzected with the headphone or external umplifir.
== g 3 ‘Mounting holes: 4 screw mounting holes whose diumeter is 2.2mm, so that the module is casy to
install cusy to combine with ther modules.
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L12 - DATASHEET RELAY
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RELAY MODULES
RELAY WORKING IDEA

Relays consist of three pins normaly open pin , normaly closed pin, common pin and coil. When coil
powerd on magntic field is generated the contacts connected to each other.
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Relay modules 1-channel features

Contact current 10A and 250V AC or 30V DC.

Each channel has indication LED.

Coil voltage 12V per channel.

Kit operating voltage 512 V

Input signal 3-5 V for each channel.

Three pins for normally open and closed for each channel.
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How to connect relay module with Arduino

As shown in relay working idea it depends on magnetic field generated from the coil so there is power
isolation between the coil and the switching pins so coils can be easily powered from Arduino by
connecting VCC and GND bins from Arduino kit to the relay module kit after that we choose Arduino
output pins depending on the number of relays needed in project designed and set these pins to output
and make it out high (5 V) to control the coil that allow controlling of switching process.
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NOTE : whatever was the relay channls numbar the pincanfiguration is the same for every
channel except the power pins (VCC and GND) are for the board itself. The input signal (IN)
pin for every relay.
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L13- DOKUMENTASI

Melakukan Penyolderan PCB
Melakukan Pengetesan PSU

Melakukan Pemotongan PCB

Melakukan Etching PCB Catu Daya
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