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Rancang Bangun Sistem Monitoring Ruangan Perpustakaan berbasis Internet Of
Things

Abstrak

Sistem monitoring ruangan perpustakaan berbasis Internet of Things (loT)
merupakan solusi inovatif yang memanfaatkan teknologi terkini untuk membantu
memonitoring suhu, kelembapan, tingkat pencahayaan dan tingkat kebisingan pada
ruang perpustakaan. Sistem ini menggunakan sensor yvang terhubung dengan
internet untuk mengumpulkan data-secara real-time.tentang kondisi ruangan
perpustakaan. Sensor-sensor.inic ditempatkan di bagian “wruangan baca
perpustakaan untuk memantau parameter-parameter tersebut dan_mengirimkan
data ke database. Perancangan sistem monitoring ini menggunakan perangkat
ESP32 sebagai mikrokontroler utama dan Avduino IDE untuk memprogram. setiap
komponennya. «Nilai eror relatif. suhu sensor DHT22 adalah 1,15% dan
kelembapannya:'5,12%. Nilai eror relatif pada sensor BH1750_pada saat lampu
mati dan menyala masing masing 2,84% dan 2,10%. Nilai eror relatif pada sensor
suara MAX 9814 pada jarak 4 meter dan 3 meter masing masing 6,02% dan 6,24%.
Saat terjadi kebisingan, alat akan memberikan_respon berupa_bunyi buzzer dan
pengambilan gambar dari ESP32 CAM.

Kata kunci: IoT; kelembapan; kebisingan, tingkat pencahayaan; suh
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Design and build an Internet of Things-based Library Room Monitoring System
Abstract

The Internet of Things (loT) based library room monitoring system is an innovative
solution that utilizes the latest technology to help monitor temperature, humidity,
lighting levels and noise levels in the library room. This system uses sensors
connected to the internet to collect real-time data about the condition of the library
room. These sensors are placed in the reading room of the library to monitor these
parameters and send data to the database. The design of this monitoring system
uses the ESP32 device as the.main microcontroller and Arduino IDE to program
each component. The relative.error value for the temperature of the DHI22 sensor
is 1.15% and the humidity is 5.12%. The relative error values for the BHI1750
sensor when the lightis off and on are 2.84% and 2.10%, respectively. The relative
error value of the MAX 9814 sound.sensor at a distance of 4 meters and 3 meters
is 6.02% and 6:24%, respectively. When there is noise, the tool will respond in the
form of abuzzer sound and take pictures from the ESP32 CAM.

Keywords: [oT; humidity, noise; lighting level; temperature
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BAB I

PENDAHULUAN

1.1 Latar Belakang

Seiring dengan perkembangan~teknologi dan informasi melalui jaringan
internet, penggunaanya dimanfaatkan secara luas dalam banyak bidang. Internet of
Things (IoT) adalah sebuah implementasi komunikasi jaringan dari benda yang
saling terkait, terhubung satu dengan yang lain dan saling berkomunikasi (Prasetio
et al. 2022): Penerapan Internet Of Things salah satunya ditemui pada sistem
monitoring  ruang perpustakaan. Berdasarkan penelitian Amerta ef al/ (2019),
penelitian yang memonitoring tingkat kebisingan pada ruang perpustakaan berbasis
IoT. Penelitian tersebut hanya mengukur tingkat kebisingan pada perpustakaan.

Monitoring ruang perpustakaan memiliki beberapa parameter yang harus
diperhatikan. Parameter tersebut yakni suhu, tingkat kelembapan, tingkat
pencahayaan, dan tingkat kebisingan. Menurut Peraturan.Menteri Lingkungan
Hidup = KEP-48/MENLH/11/1996, nilai  kebisingan _maksimal yang
direkomendasikan pada ruang perpustakaan sebesar 55 dB(A) (Amerta & Putrada,
2019). Nilai suhu dan kelembapan yang dianjurkan dalam ruangan ruang koleksi
buku, ruang baca dan area kerja adalah 22 - 25 °C dan 20 °C untuk ruang komputer,
dengan tingkat kelembapan relatif sebesar 45 - 55%. Tingkat penerangan di ruang
perpustakaan kurang lebih 300 lux (SNI'6197:2021).

Berdasarkan penelitian sebelumnya, maka penulis membuat Skripsi dengan
judul “Rancang Bangun Sistem Monitoring pada Ruang Perpustakaan berbasis
Internet of Things” dengan parameter yang diukur yaitu suhu; kelembapan, tingkat

cahaya serta tingkat kebisingan.

Politeknik Negeri Jakarta
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1.2 Perumusan Masalah

Rumusan masalah yang akan dibahas pada skripsi ini adalah sebagai berikut:
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a) Bagaimana cara merancang dan membangun sistem monitoring pada

ruang perpustakaan berbasis internet of things.

b) Bagaimana merealisasikan. sistem monitoring pada ruang perpustakaan
berbasis internetof things.

c) Bagaimana kualitas rancang bangun. sistem monitoring pada tuang
perpustakaan berbasis internet of things.

1.3 Tujuan

Adapun tujuan yang ingin dicapai dalam pembuatan skripsi ini adalah sebagai

berikut:

a) Merancang dan merealisasikan sistem monitoring pada ruang perpustakaan
berbasis internet of things.

b) Merealisasikan sistem monitoring pada ruang_perpustakaan berbasis
internet of things.

¢) Mengetahui kualitas sistem monitoring pada ruang perpustakaan berbasis

internet of things.

1.4 Luaran

Luaran 'yang ingin dicapai.dalam pembuatan skripsi ini adalah sebagai

berikut:
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a) Sistem monitoringpada ruang perpustakaan berbasis internet of things.

b) Laporan akhir berdasarkan~hasil..data..yang-didapatkan dari rancang
bangun sistem monitoring pada ruang perpustakaan berbasis internet of
things.

c) Artikel Jurnal ilmiah rancang bangun sistem monitoring pada ruang

perpustakaan berbasis internet of things.
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5.1

BAB YV

PENUTUP

Kesimpulan

1. Sistem Monitoring pada Ruang Perpustakaan berbasis Internet Of Thing

menggunakan ESP32 sebagai-mikrokontroler, dengan input berupa
Sensor Suara MAX 9814, Sensor Cahaya BH 1750, dan Sensor suhu
kelembapan DHT 22.

2. Output darisistem ini berupa buzzer, LCD dan ESP32CAM. untuk

pengambilan gambarke

3. Sistem ini diterapkan bekerja

Sensor DHT 22 dapat membaca nilai suhu dan kelembapan,
sensor BH 1750 dapat membaca nilai intensitas cahaya dan sensor
MAX9814 dapat membaca nilai dB.

Sistem dapat menampilkan nilai sensor dan status pada LCD, dan
ESP 32 mengirimkan data ke database Firebase.

ESP32CAM dapat mengambil gambar saat terjadi kebisingan dan

buzzer berbunyi saat terjadi kebisingan.

4. Hasil dan analisis dari pengukuran sistem yaitu

a. Nilai pengukuran suhu pada DHT 22 adalah 24.925 °C dan HTC

adalah 25.135 °Cidengan eror relatif pada suhu adalah 1,15%

b. Nilai pengukuran kelembapan pada DHT 22 adalah 45.71% dan

HTC adalah 43.5% dengan eror relatif pada kelembapan adalah
5,12%.

Nilat pengukuran cahaya pada BH 1750 saat lampu-dimatikan
adalah 92.167lux-dan. AS803 adalah 90.6.lux-dengan eror relatif
pada lux sebesar 2.84%

Nilai pengukuran cahaya pada BH 1750 saat lampu dimatikan
adalah 235.23 lux dan AS803 adalah 240.3 lux dengan eror relatif
pada lux sebesar 2.10%

64
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e. Nilai pengukuran suara pada MAX 9814 pada jarak 4 meter
adalah 58.5 dB dan GM 1351 adalah 62.09 dB dengan eror relatif
pada dB sebesar 6.02%

f. Nilai pengukuran suara pada MAX 9814 pada jarak 3 meter 60.4
dB dan GM 1351 adalah 64.48 dB dengan eror relatif pada lux

ketika ESP32

delay terkecil pada pengiriman data adalah 324 n

besar ad'ns dengan ra 347\6 ms.

Diharapkan mé enge sehingga

ang

nilai dapat lebi gkah yang dilakukan diantaranya

melakukan kal t ama Senso 3 nendap n nilai

dB yang lebih
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Source Code Arduino (L-1)

LAMPIRAN

Source Code Arduino ( L- 1)
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#include <WiFi.h>

#include <FirebaseESP32.h>
#include <DHT.h>
#include <NTPCli
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#define SENSOR_PIN 33
#define pinBuzzer 26

LiquidCrystal 12C led(0x27, 20, 4);
BH1750 lightMeter(0x23);
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Source Code Arduino (L-1)

const int sampleWindow = 50; /I Sample window width in mS

(50 mS = 20Hz)

unsigned int sample;

XL
m
=
2]
=
8

DHT dht(DHTPIN, DHTTYPE);

FirebaseData firebaseData;

const int serverPorf
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initWiFi();
pinMode(pinBuzzer, OU
lcd.setCursor(3,0);
led.print("Sistem Monitoring");
led.setCursor(1, 1);

led.print(" Ruang Perpustakaan™);
led.setCursor(3, 2);
led.print("Berbasis");
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Source Code Arduino (L-1)

led.setCursor(0,3);
led.print("Internet OF Things");

delay(5000);

led.clear();

Firebase.begin(FIREBASE HOST, FIREBASE AUTH);
dht.begin();
lightMeter.begin();
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initTime();
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unsigned long epochTime = timeClient.getEpochTime(); /. We
epoch time

String timestamp = String(epochTime);

String formattedDate;

String dayStamp;

String timeStamp;

formattedDate = timeClient.getFormattedDate();
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Source Code Arduino (L-1)

int splitT = formattedDate.indexOf("T");
dayStamp = formattedDate.substring(0, splitT);

float lux = lightMeter.readLightLevel();
Serial.print("Light: ");
Serial.print(lux);
Serial.println(" Ix");
Firebase.setFloat(firebaseData, "/Hasilpengukuran2/Cahaya/Cahaya"y lux);
Firebase.setString(firebaseData, "//Hasilpengukuran2/Cahaya/timestamp",
timestamp);
Firebase.setString(firebaseData, "/Hasilpengukuran2/Cahaya/date", dayStamp);
Firebase:setString(firebaseData, "/Hasilpengukuran2/Cahaya/time",
timeClient.getFormatted Time());
if (lux > 300) {
String dataPath = "/Histori_cahaya2/" + timestamp;
String pesan = "Ruangan terlalu gelap";
String pesanl =" Terang";
lcd.setCursor(0, 3);
led.print("Lux: ");
lcd.print(lux);
led.print(" Terang");
telse if (lux <300) {
String dataPath = "/Histori .cahaya2/" + timestamp;
String pesan = "Ruangan terlalu gelap";
String pesanl = "Gelap";
lcd.setCursor(0, 3);
led.print("Lux: ");
lcd.print(lux);
led.print(" Gelap");
Firebase.setFloat(firebaseData, dataPath + "/cahaya", lux);
Firebase.setString(firebaseData, dataPath + "/date", dayStamp);
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Source Code Arduino (L-1)

Firebase.setString(firebaseData, dataPath + "/time",
timeClient.getFormatted Time());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

——~

float temperature = dht.read Temperature();
float humidity = dht.readHumidity();
RealtimeDHT();
if (isnan(temperature) | isnan(humidity)) {
Serial.println("Failed to read from DHT sensor!");
return;
}
if (humidity <45) {
String dataPath = "/Histori_kelembapan2/" + timestamp;
String pesan = "Ruangan terlalu Kering";
String pesan2 =" Kering";
led.setCursor(0, 1);
led.print("RH: ");
lcd.print(humidity + pesan2 );

Firebase.setFloat(firecbaseData, dataPath + "/humidity", humidity);
Firebase.setString(firebaseData, dataPath + "/date", dayStamp);
Firebase.setString(firebaseData, dataPath + "/time",
timeClient.getFormatted Time());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

}

else if (humidity >= 45 && humidity <=55) {
String pesan = "Ruangan Normal";
String pesan2 =" Normal";
lcd.setCursor(0, 1);
led.print("RH: ");
lcd.print(humidity + pesan2 );
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Source Code Arduino (L-1)

Firebase.setFloat(firebaseData, "/Hasilpengukuran2/kelembapan/humidity",

humidity);
Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/timestamp/",

timestamp);
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Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/date",
dayStamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/time",
timeClient.getFormattedTime());

Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/pesan", pesan);
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else if (humidity > 55 ) {
String dataPath = "/Histori Kelembapan2/" + timestamp;
String pesan = "Ruangan terlalu Lembab";
String pesan2 =" lembab";
lcd.setCursor(0, 1);
lcd.print("RH: ");
led.print(humidity + pesan2 );
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Firebase.setFloat(firecbaseData, dataPath + "/temperature", temperature);

Firebase.setString(firebaseData, dataPath +'/date", dayStamp);

Firebase.setString(firebaseData, dataPath + "/time",
timeClient.getFormatted Time());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

}

if (temperature <20 ) {

: Jaquuins ueyangakuaw uep uexwnjuesuaw eduey jui sijn} efiey yninjas neje ueibeqas diynbuaw buese(iq °|L

String dataPath = "/Histori_Suhu2/" + timestamp;
String pesan = "Suhu terlalu rendah";

String pesan2 =" Dingin";

lcd.setCursor(0, 2);

led.print("Suhu: ");

lcd.print(temperature + pesan2);
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Source Code Arduino (L-1)

Firebase.setFloat(firebaseData, dataPath + "/temperature", temperature);

Firebase.setString(firebaseData, dataPath + "/date", dayStamp);

Firebase.setString(firebaseData, dataPath + "/time",
timeClient.getFormatted Time());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

-~

else if (temperature >= 20 && temperature <=25) {

String pesan = "Ruangan Normal";

String pesan2 = ".Normal";

lcd.setCursor(0,2);

led.print("Suhu: ");

lcd.print(temperature + pesan2 );

Firebase.setFloat(firebaseData, "/Hasilpengukuran2/suhu/suhu", temperature);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/timestamp/",
timestamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/date", dayStamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu /time";
timeClient.getFormatted Time());

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/pesan”, pesan);

else if (temperature > 25 ) {
String dataPath = "/Histori .Suhu2/" + timestamp;
String pesan = "Suhu terlalu tingg1";
String pesan2 = ""Panas";
led.setCursor(0, 2);
led.print("Suhu: ");
lcd.print(temperature + pesan2);
Firebase.setFloat(firebaseData, dataPath + "/temperature", temperature);
Firebase.setString(firebaseData, dataPath + "/date", dayStamp);
Firebase.setString(firebaseData, dataPath + "/time",

timeClient.getFormatted Time());
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Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

}

unsigned long startMillis = millis(); // Start of sample window
float PeakToPeak = 0;
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// peak-to-peak level
unsigned int signalMax = 0;
unsigned int signalMin = 4095;

// collect data for 50 m
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PeakToPeak = signall
amplitude
int db = map(PeakToPeak, 150, 2400, 49, 90); //calibrate for deciBels

Firebase.setFloat(firebaseData, "/Hasilpengukuran2/Suara/Suara", db);
led.setCursor(0, 0);

led.print("Suara: ");

led.print(db);
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Source Code Arduino (L-1)

. Firebase.setString(firebaseData, "//Hasilpengukuran2/Suara/timestamp",

timestamp);

'~ Firebase.setString(firebaseData, "/Hasilpengukuran2/Suara/date", dayStamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/Suara/time",
timeClient.getFormatted Time());
if (db <=55)
{
Serial.println("Level:

Serial.print(db);

int(" Tenang");
ial.print("/ ");
al.println(PeakTo

A\ POLITEKNIK
NEGERI
Serial.print("}’ JAKARTA

led.setCursor(0,.0

led.print("Suara:
led.print(db);
led.print(" Ramai");

Serial.println(PeakToPeak);

String dataPath = "/Histori_Suara2/" + timestamp;

String pesan = "Ruangan Ramai";

Firebase.setFloat(firebaseData, dataPath + "/Suara", db);
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Source Code Arduino (L-1)

Firebase.setString(firebaseData, dataPath + "/date", dayStamp);

Firebase.setString(firebaseData, dataPath + "/time",

timeClient.getFormatted Time());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

digital Write(pinBuzzer, HIGH);
delay(2000);
digital Write(pinBuzzer, LOW));
delay(3000);

-~

else if (db >=70)

~—

Serial.println("Level: Berisik");

Serial.print(db);

lcd.setCursor(0, 0);

led.print("Suara: ");

lcd.print(db);

led.print(" Berisik");

Serial.print("/ ");

Serial.printIn(Peak ToPeak);

String dataPath = "/Histori_Suara2/" + timestamp;

String pesan = "Ruangan Berisik";

Firebase.setFloat(firecbaseData, dataPath + "/Suara", db);

Firebase.setString(firebaseData, dataPath + "/date", dayStamp);

Firebase.setString(firebaseData, dataPath + "/time",

timeClient.getFormattedTime());

Firebase.setString(firebaseData, dataPath + "/pesan", pesan );

digital Write(pinBuzzer, HIGH);
delay(2000);
digitalWrite(pinBuzzer, LOW);
delay(3000);
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delay(3000); // Mengirim data setiap 5 detik

void initTime() {
timeClient.begin(); / Memulai klien NTP
timeClient.setTimeOffset(3600); //
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temperature = dht.readTe
humidity = dht.readHumidity();

if (isnan(temperature) || isnan(humidity)) {
Serial.println("Failed to read from DHT sensor!");

return;

}
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Source Code Arduino (L-1)

Serial.print("Timestamp: ");
Serial.println(timestamp);

formattedDate = timeClient.getFormattedDate();
int splitT = formattedDate.indexOf("T");
dayStamp = formattedDate.substring(0, splitT);
Serial.println(dayStamp);

Serial.print("Time: ");
Serial.println(timeClient.getFormatted Time());

Serial.print("Temperature: ");

Serial.print(temperature);
Serial.print(" °C \tHumidity: ");
Serial.print(humidity);
Serial.println(" %");

Firebase.setFloat(firebaseData, "/Hasilpengukuran2/suhu/temperature",
temperature);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/timestamp",
timestamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/date", dayStamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/suhu/time",

timeClient.getFormatted Time());

Firebase.setFloat(firebaseData, "/Hasilpengukuran2/kelembapan/humidity",
humidity);

Firebase.setString(firebaseDatay"/Hasilpengukuran?/kelembapan/timestamp/",
timestamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/date",
dayStamp);

Firebase.setString(firebaseData, "/Hasilpengukuran2/kelembapan/time",

timeClient.getFormatted Time());

80
Politeknik Negeri Jakarta



Source Code Arduino (L-1)
Politeknik Negeri Jakarta

o—
KIT
5 2 el TT
m\Dll —
e . 0 ;
~—~
Sm T
g i LU <
P_M M !
[—
S onZ-
E | .ﬂb o
= o = hat S
D.,W 5 2
=l Q o A C
wn = = o L NS
n o = s o
-4 Q g © o
D = S S <
- = < N S W
o = 3 = T B2
=2 - = Z g T 5
B g B g E S E g
= oo S B g & B
Wmvvowsp | = =
2 8 © X 2 2 2 o
g g 2 8 g T E B
T oz £ 3 A 5 58 B
5 B2 n nn N~

Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta




eyieyer abaN Yiuyaljod uizi eduey

T
v
(]
=]
Q
=
=7
T
o
=
o
Q.
o
=
3
(]
=
<
al
=
o
=
=
(1]
T
[}
=
=
=
Q
Q9
=
<
o
=
Q
3
&
o
-
O
o
=
()
=
2,
~
-
m
Q
[}
—
S
o
=
o
-
-
o

N
= -
o o
s 28
5 2@
Q@c 5
35S
= =
ioo
=]
3 <
c )
3 c
=3 2
o g
= ~
2& 7
3 =%
3 5
m -——.la
=3
33¢
T o5
= ©
-
532
S8 g
-~
A< b
1) )
T
s @7
Q E
58 0
3 =
'ﬂ_l. &
8 97
< °
(7] m
o 5
c X E
£ =
c H
25
203
S 0 <
- o
P —
€ 9 3
= x =
b e
3. °
a
s 2
o —
3 £
5 5
°
z ¢
8
~ 3
5 T
5 B
- =
c £
= i
2
-
~
-‘.
=
-~
1Y)
-
o
=
o
3.
§ )
=
Q
=
w
=
Y]
~
=
3
o
w
o
&
=

A
m
=
)
T
-+
Y

o=
m
T
0
T
-+
Y
E.
=
=
o
-
®
7,
E.
e
2
D
Q
o
=.
fm
o
-
3
1
-+
Y

-
2
Q
=
o
=]
Q
3
(]
=
Q
c
-
T
7]
()
o
Q
Q
o
=
o
-
Q
c
'd
o
c
=
<
=
=~
Q
-
<
Q
-~
<
)
=
-
o
=
T
o
3
(]
=
n
o
=
-
c
3
>
Q
=
Q.
o
=
3
(]
=
<
)
o
<
=)
=
o9
=
(7.}
c
3
o
(]
-

Source Code Arduino (L-1)

e ESP32CAM

#include "WiFi.h"

#include "esp_camera.h"

#include "Arduino.h"

#include "soc/soc.h" /I'Disable brownout problems
#include "soc/rtc_entl reg.h" // Disable brownout problems
#include "driver/rtc_io.h"

#include "time.h"

#include <SPIFFS.h>

#include <FS.h>

#include <Firebase ESP_Client.h>

//Provide the token generation process nfo.

#include <addons/TokenHelper.h>

#include <addons/RTDBHelper.h>

//Replace with your network credentials
#define WIFI _SSID "vivo"
#define WIFI_ PASSWORD "dota212345"

// Insert Firebase project API Key
#define API_KEY "AlzaSyBuX5Evo-L2ZBGRRmMJZT2MzvtoaaP47Dbgk"

/* 3. Define the RTDB URL */
#define DATABASE URL "https://skripsimonitoring-76d61-default-rtdb.asia-

southeast].firebasedatabase.app"

// Insert Authorized Email and Corresponding Password
#define USER_EMALIL "williamandre059@gmail.com"
#define USER_PASSWORD "andre123"
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Source Code Arduino (L-1)

// Insert Firebase storage bucket ID e.g bucket-name.appspot.com

#define STORAGE BUCKET ID "skripsimonitoring-76d61.appspot.com"

// Photo File Name to save in SPIFFS
#define FILE PHOTO "/data/photo.jpg"

// OV2640 camera modulé pifis (CAMERA MODEL AI THINKER)

#define PWDN_GPIO. NUM 32
#define RESET_GPIO NUM -1
#define XCLK GPIO NUM 0
#define SIOD GPIO_NUM 26
#define SIOC_GPIO NUM 27
#define Y9 GPIO NUM 35
#define Y8 GPIO NUM 34
#define Y7 _GPIO NUM 39
#define Y6 GPIO NUM 36
#define Y5 GPIO NUM 21
#define Y4 GPIO NUM 19
#define Y3_GPIO NUM 18
#define Y2. GPIO_NUM 5
#define VSYNC_GPIO_NUM 25
#define HREF. GPIO _NUM 23
#define PCLK_GPIO NUM 22

const char® ntpServer = "pool:ntp.org";
const long gmtOffset sec = 25200;

const int daylightOffset sec = 0;

char filename[50], waktu[10], tanggal[10];

time_t now;

boolean takeNewPhoto = true;
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//Define Firebase Data objects
FirebaseData fbdo;
FirebaseAuth auth;
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FirebaseConfig configF;

" bool taskCompleted = false;
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if (1fb) {

Serial.println("Camera

return;
H
// Photo file name
Serial.printf("Picture file name: %s\n", FILE_ PHOTO);
File file = SPIFFS.open(FILE_PHOTO, FILE_WRITE);
// Insert the data in the photo file
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if (!file) {
Serial.println("Failed to open file in writing mode");
} else {
file.write(fb->buf, fbo->len); // payload (image), payload length
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Serial.print("The picture has been saved in ");
Serial.print(FILE_ PHOTO);

Serial.print(" - Size: ");
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Serial.print(".")
delay(500);
H
Serial.println();
Serial.print("Connected with IP: ");
Serial.println(WiFi.localIP());
Serial.println();
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Source Code Arduino (L-1)

void initSPIFFS() {
if (\SPIFFS.begin(true)) {
Serial.println("An Error has occurred while mounting SPIFFS");
ESP.restart();
} else {
delay(500);
Serial.printin("SPIFES‘meunted successfully");

}

:eydid ey

eyeyer Laba yiwiRd|od yiiw eydid eH O

-

void initCamera() {
//OV2640 camera module
camera_config t config;
config.ledc_channel = LEDC CHANNEL 0;
config.ledc timer = LEDC TIMER 0;
config.pin_d0 =Y2 GPIO NUM;
config.pin_d1 =Y3 GPIO NUM;
config.pin_d2 =Y4 GPIO NUM;
config.pin_d3 =Y5 GPIO NUM;
config.pin_d4 = Y6_GPIO NUM;
config.pin d5=Y7 GPIO NUM;
config.pin_d6 =Y8 GPIO NUM;
config.pin_d7 = Y9 GPIO NUM;
config.pin_xclk = XCLEK. GPIO NUM;
config.pin_pclk = PCLK GPIO=NUM;
config.pin_vsync = VSYNC_ GPIO NUM,;
config.pin_href = HREF _GPIO NUM,;
config.pin_sscb_sda = SIOD GPIO NUM;
config.pin_sscb_scl = SIOC_GPIO_NUM;
config.pin_ pwdn =PWDN_GPIO _NUM;
config.pin_reset = RESET GPIO NUM;

: Jaquuins ueyangakuaw uep uexwnjuesuaw eduey jui sijn} efiey yninjas neje ueibeqas diynbuaw buese(iq °|L
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config.xclk freq hz =20000000;
config.pixel format = PIXFORMAT JPEG;

if (psramFound()) {
config.frame size = FRAMESIZE UXGA;
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config.jpeg quality = 10;
config.fb_count = 2;
} else {

config.frame si
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//Serial.println(timeinfo.tm_year);

sprintf(filename, "/data/photo_%02d %02d %02d %02d %02d_%02d.jpg",
timeinfo.tm_mday,
timeinfo.tm_mon + 1,
timeinfo.tm_year - 100,

timeinfo.tm_hour,
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timeinfo.tm_min,

timeinfo.tm_sec);
sprintf(tanggal, "%02d/%02d/%02d",

timeinfo.tm_mday,
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timeinfo.tm_mon + 1,
timeinfo.tm_year - 100);
sprintf(waktu, "%02d:%02d:%

timeinfo.tm_hou
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htOffset_sec, ntpServer);
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initCamera(); \
configTime(gmtOf]
printLocalTime();
//Firebase

// Assign the api key

configF.api_key = API KEY;
configF.database url = DATABASE URL;
//Assign the user sign in credentials
auth.user.email = USER_EMAIL;
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Source Code Arduino (L-1)

auth.user.password = USER_ PASSWORD;

//Assign the callback function for the long running token generation task

configF.token status callback = tokenStatusCallback; //see
addons/TokenHelper.h

Firebase.begin(&configF, &auth);

Firebase.reconnectWiFi(true);

}

void loop() {
/*

rOLITEKNIK
0+t o
JAKARTA

delay(5000);
*/
//printLocal Time();
//delay(1000);
if (Serial.available()) {
String status = Serial.readStringUntil(0x0A);
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Source Code Arduino (L-1)

status.trim();
Serial.println(status);
if (status.indexOf("Level") == 0) {

status = status.substring(7);
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Serial.println(status);
while (!Serial.available())
String value = SerialireadStringUntil(0x0A);
value.trim();
int indeks= value.indexOf("/");
if (indeks > 0) {
String dB = value.substring(0, indeks);
Serial.println(dB);
if ((status == "Ramai") || (status == "Berisik")) {
capturePhotoSaveSpiffs();
delay(10);
if (Firebase.ready()) {
Serial.print("Uploading picture... ");
printLocal Time();
//MIME type should be valid to avoid the download problem.
//The file systems for flash .and=SD/SDMMC can be changed in
FirebaseFS.h.
if (Firebase.Storage.upload(&fbdo,
STORAGE BUCKET ID /* Firebase Storage bucket id
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%/,
FILE"PHOTO./* path to local file.*/,
mem_storage type flash /* memory storage type,

mem_storage type flash and mem storage type sd */,
filename /* path of remote file stored in the bucket */,
"image/jpeg" /* mime type */)) {

Serial.printf("\nDownload URL: %s\r\n", tbdo.downloadURL().c_str());

FirebaseJson json;

90
Politeknik Negeri Jakarta



Source Code Arduino (L-1)

json.set("/foto", fbdo.downloadURL().c_str());

91
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bdo.errorReason());

erial.println(tbdo.errorReason());

if (Firebase.RTDB.setISON(&fbdo, "/History Suara/" + String(now),
Serial.println("OK");

json.set("/date", tanggal);
= &json)) {

json.set("/suara", dB);
json.set("/time", waktu);
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Gambar Alat ( L- 2)
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2. Tampak Samping
3. Tampak atas
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4. Tampak depan
5. Tampak Belakang
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Datasheet Komponen (L-3)

Datasheet Komponen ( L- 3)

. ESP32 DATASHEET

Product Overview

ESP32 is a single 2.4 GHz Wi-Fi-and-Blustooth combo chip designed with the TSMC low-power 40 nm
technology. it is designed to achiowe the best power and RF performance, showing robustness, versatility and
refiability in a wide variaty of applications and power scenarios.
The ESP32 series of chips includes ESP32-DOWD-V3, ESP32-DOWDR2-V3, ESP32-U4WDH, ESP32-S0WD
(MNEMD), ESP32-DOWDOE-VE [NBND), ESP32-DOWD (NAMD), and ESP32-DOWDOE (NANLD), among
wihich,

« ESP32-S0WD (NBNL), ESP32-DOWD (NBND), and ESP32-DOWDE (NENLD) are based on chip ravision

w1 or chip revizion v1.1.

= ESP3Z2-DOWD-V3, ESP32-DOWDRZE-V3, ESP32-U4WDH, and ESP32-DOWDCE-V3 (NEBND) are basad on
chip revision v3.0 or chip revision v3.1.

For detailz on part numbers and ordaring information, please refer to Section 1 ESP32 Senes Comparison. For
details on chip revisions, please refer to E5F22 Chip Ravision w30 User Guide and

ESP32 Sarigs SolC Brala.

The functional block diagram of the SoC is shown balow.

In-Packags
Flazh or PSRAM Blustooth Blustooth RF
link: i
=E1 I bazeband rECENE
| Clock § §
B2c gensrator ‘j) a
28 Wi-Fi MAG Wi AF
bazsband transmit o
S0 —
UART
— Cryptographic hardwars
TWAID Core and mamaony 2
ETH l 2 {or 1) x Xtenza® 32-
(S bit L6 Microprocesaors SHA ASA
RMT R
e ——————
ROM SHAM o
PWM = AES RANG
Touch senzor L
RTC
DAC
- .
ADC FMU ULP RAscovary
—— COPIDCASS0r mEmory
Timers

ESP32 Functional Block Diagram
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Features

Wi-Fi

802.11b/g/n

B02.11n (2.4 GHz), up to 150 Mbps

WM

TX/AX A-MPDU, RX A-MSDU

Immediate Block ACK

Dafragmentaticn

Automatic Beacon monitoring (hardware TSR
4 x virtual Wi-Fi interfaces

Simultanecus support for Infrastructure Station, SoftAP, and Promiscuous modes
Mote that when ESP32 is in Station mode, performing a scan, the SoftAP channel will be changed.

Antenna diversity

Blustooth®

Compliant with Bluatooth v4.2 BRYEDR and Bluetooth LE specifications
Class-1, class-2 and class-3 transmitter without extarmal power amplifier
Enhanced Power Control

+9 dBm transmitting power

MZIF receiver with -84 dBm Blustooth LE sensitivity

Adaptive Frequency Hopping (AFH)

Standard HC! based on SDICYSPIUART

High-speed UART HCI, up to 4 Mbps

Bluatooth 4.2 BR/EDR and Bluatooth LE dual mode controlier
Synchronous Connecticn-Orented/Extended (SCCOveSC0)

CWSD and SBC for audio codac

Bluatooth Ficonat and Scattemat

Multi-connections in Classic Bluetooth and Bluetoath LE

Simultanecus advertising and scanning

CPU and Memory

¥tensa® single-/dusl-core 32-bit LXE microprocessors)
CoreMark® score:

= 1 core at 240 MHz: 504.85 CoreMark; 2.10 CoreMark/MHz
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- 2 cores at 240 MHz: 994.26 CoreMark; 4.14 CoreMark/MHz
* 448 KB ROM
+ 520 KB SRAM

+ 16 KE SRAM in ATC
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s Q5P| supports multiple fiash/SRAM chips

Clocks and Timers

* Internal 8 MHz oscillator with calibration

¢+ Internal RC cscilator with calibration

* External 2 MHz ~ 80 MHz crystal oscillator (40 MHz only for Wi-FiyBluetooth functionality)
* External 32 kHz crystal cscillator for RTC with calibration

» Two timer groups, including 2 = 64-bit timers and 1 = main watchdog in each group

eyeyer 141aba Yiuya3iod wizi eduey

* One RTC timer

s RTC watchdog

Advanced Peripheral Interfaces

* 34 x programmable GPIOs

= b strapping GPIOs

- B input-only GPICs

- 6 GPIOs needed for in-package flash/PSRAM (ESP32-DOWDR2-V3, ESP32-U4WDH)
» | 2-bit SAR ADC up to 18 channals
+ 2 x B-bit DAC

+ 10 x touch sensars
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* 4 5P|
* 2 %128
“ * 2120
=,
o s 3= UART
Q
g + 1 host (SD/eMMC/SDIC)
o + 1 slave (SDICYSPI)
(]
2.. » Ethernet MAC interface with dedicated DMA and IEEE 1588 suppori
: » TWAI® compatible with 1S0 11838-1 (CAN Specification 2.0}
T
% * BMT [THMAX)
s * Motor PWM

Jaquins ueyingakuaw uep ueywnjueduaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese|iqg °L

+ | ED PWM up to 16 channels

Espressif Systems 4 ESP32 Saries Datashoat v4.3
Submit Documentation Feedback
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e BH 1750 datasheet

Technical Note
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#

Ambient Light Sensor IC Series

Pb &
Digital 16bit Serial Output Type :4,.1?‘.1;9@. RoHS
Ambient Light Sensor IC

BH1750FVI No.11048EDTD1

@Descriptions
BH1750F VI is an digital Ambient Light Sensar IC for IC bus interface. This IC is the most suitable to obtain the ambient light
data for adjusting LCD and Keypad backlight power of Mobile phane. It is possible o detect wide range at High resolution.
[ 1-85535 kx ).

epeyer Mabap Niuyaijod uizi eduey

@ Features

1) I°C bus Interface ( f! s Mode Support )

2) Spectral responsibility is approximately human eye response

3) Iluminance to Digital Converter

4} Wide range and High resolution. { 1- 85535k )

5) Low Current by power down function

8) 50Hz /B80Hz Light moise reject-function

71 1.8V Logic input interface

8) Mo nesd any extemnal pars

8) Light source dependency is liftle, ( ex. Incandescent Lamp. Fluorescent Lamp. Halogen Lamp. White LED. Sun Light )
10} ltis possible to select 2 type of FC slave-address.
11} Adjustable measurement result for influence of optical window

[ It is possible to detect min. 0.11 |x, max. 100000 |x by using this function. )

12) Small measurement variation [+~ 20%)
13} The influence of infrared is very small.

@ Applications
Mabile phone, LCD TV, NOTE PC, Portable game machine, Digital camera, Digital video camera, PDA,
LCD display

®Absolute Maximum Ratings

N
O
=3
23
a @
3 =
2T
5 9
Q =5
c =
o
38
37
== 3
=
=
o
o 2
>3
2:
33
T T
D 0
o 2
o
3 @
<9
o
23
s
o 9
o 3
o Q
Q =
9 9
3y
Q0 =
~*
)
S
©w -
s
S 2
s =
xZ
o
2 g
s 2
-~
c 9
= =7
o
-
g

5
o
®
-
@
=
=
T
o
=
=
o
2
S
£
s
-,
£
=
-
o
T
1]
3
e
=
Q@
o
E
3
o
=
=
o
2
o
o
3
D
=3
8
3
o
o
=
=
iy
o
E
5
3
S
3
)
5
o
®
3
=
w
o
E
3
T
=
o
=
o
o
3
=
w
o
E]
=
A
Z
=
o
]
c
f=A
=
)
c
o
=
w
c
o
-
£
=
o
w
=
)
=

Jaquins ueyingakuaw uep ueywnjueduaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese|iqg °L

Parametar Symbaol Ratings Units
wn Supply Woltage Wmax 45 W
=)
;: Operating Temperature Topr -40~85 iC
o
o Storage Temperature Tstg -40~100 G
ol SDA Sink Current Imax 7 ma,
o
3 Power Dissipation Fd 260% mw
; % TOMM = TOMM = 1.5 glass Epaxy Doand. Deraing In done a 3 47mAG 707 Dperaiing a00ve Ta-25 G,
o
T
% @Operating Conditions
c Ratings )
= Parameter Symbol - Units
o Min. Typ. Max.
Vioe Voltage Voo 24 a0 38 W
I*C Reference Voltage Vo 1.65 - wioe v
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Aosong Electronics Co.,Ltd

Yo specialist in inmovating bumidity & tEmperare ensors
1. Feature & Application:
* Full range temperature compensated ¥ Relative humidity and temperature measurement
* Calibrated digital signal  *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal It utilizes exclosive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability Its sensing elements is connected with 8-bit single-chip

computer

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite
coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable DHT22 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model DHT22

Power supply 3.3-6VIDC

Cutput signal digital signal via single-bus

Sensing element Polymer capacitor

Operating range humidity 0-100%EH; temperature -40-80Celsins
Accuracy bumidity +-2%BH(Max +-5%ERH); temperatore <+-0.5Celsims
Resolution or sensitivity | humudity 0.1%RH; temperature 0.1Celsius
Repeatability humidity +-1%EH: temperature +-0.2Celsius
Humidity hysteresis +-0.3%EH

Long-term Stability +-0_.5%RH/year

Sensing period Average: 2s

Interchangeability fully interchangeable

Dimensions small size 14%18%*5 5mm: big size 22*28*5mm

4. Dimensions: (unit——mm)

1) Small size dimensions: (unit—mm)

e MAX9814 datasheet
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Microphone Amplifier with AGC and

Low-Noise Microphone Bias

General Description
The MAX9814 is a low-cost, high-guality microphone
amplifier with automatic gain control (AGC) and low-
noize microphone bias. The device features a low-noise
preamplifier, variable gain amplifier (VGA), output
amplifier, microphone-bias-voltage generator and AGC
control circuitry.
The low-noise preamplifier has a fixed 12dB gain, while
the VGA gain automatically adjusts from 20dB to 0dB,
depending on the output voltage and the AGC thresh-
old. The output amplifier offers selectable gains of 6dB,
18dB, and 28dB. With no compression, the cascade of
the amplifiers results in an overall gain of 40dB, 50dB,
or 60dB. A trilevel digital input programs the output
ampl ifier gain. An external resistive divider controls the
C threshold and a single capacitor programs the
s::gck"releaae times. A trilevel digital input programs
the ratio of attack-to-release time. The hold time of the
AGC is fixed at 30ms. The low-noise microphone-bias
voltage generator can bias most electret rrlchph:Jne.J
The MAX3614 is avallable in the space-saving 12-bump
UCSP™ (1.5mm x 2mm) and 14-pin TOFM packages
This device is specified over the -40°C to +85°C
extended temperature range.
Applications

Digital Still Cameras
Digital Video Cameras
PDAs

Bluetooth Headsets

Two-Way Communicators
High-Quality Portable
Recorders

P Phones/Telephone

- R Conferenczin
entertainment S}’S'.EITS 9

(e.g., Karacke)

Features

+ Automatic Gain Control (AGC)

+ Three Gain Settings (40dB, 50dB, 60dB)

+ Programmable Attack Time

+ Programmable Attack and Release Ratio

+ 2.7V to 5.5V Supply Voltage Range

+ Low Input-Referred Noise Density of 30nVAHz
+

+

+

+

VI86XVIN

Low THD: 0.04% (typ)
Low-Power Shutdown Mode
Internal Low-Noise Microphone Bias, 2V

Available in the Space-Saving 12-Bump UCSP
(1.5mm x 2mm) and 14-Pin TDFN (3mm x 3mm)
Packages

-40°C to +85°C Extended Temperature Range

»

Ordering Information

PIN- PKG

PART TEMP RANGE PACKAGE CODE
-40°C to +85°C 12 UCSP-12 Bi2-3

-40°C to +85°C 14 TDFN-14 T1433-2

+Denotes a lead-fee package.
Pin Configurations appear atend of data sheet.

LAZSP s a tradermark of Maxim Infegrated Producs, Inc.

Simplified Block Diagram

aNTOSSY
A
R Voo
— AAXLA
) MCEAS MAXGE 14
:ulilil!E§
il e A BN or| 77
E | 1208 +204NB Y 1
+2818
o)
L

AN AUALAA

Maxim Intearatad Products 1
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Microphone Amplifier with AGC and
Low-Noise Microphone Bias

ABSOLUTE MAXIMUM RATINGS

Voo to GND
All Cther Pins
Outp atio
Continuous Currant lOU' M BEIASJ
All Other Pins...........

l

- Cperating Tem: -S[=1JIQ Range ...
-..=20mA Junction Tar’cemure -

Lead Temparature ng. 10s
Bump Temperature (soldering) Refk

eydid yeH

ey er HaBaN IWRM|od Nijtw e3did ey )

.
.

MAX9814

Stesses sﬂymd fose |

under ‘Absolute Maximum
operation of the devi i

ant damage o the device Thase e stiess raings
thase or any ather condit f onal sedit f ications i i

ELECTRICAL CHARACTERISTICS

(VDD = 3.3V, SHDON = Voo, CoT = 470nF, Coi = 2uF, GAIN = Voo, Ta = Tmin to TMAx, unless ofharwise specified. Typical values are

eyieyer uabap Niuysljod uizi eduey

o
o
(1]
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Q
[
-4
T
o
=
e
Q.
% at Ta = +25°C.) (Note 1)
3 PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL
[
E Cperating Voltage Voo Guarantead by PSRR test 27 55 v
Q Supply Cument 0D 3.1 6
; Shutdown S ISAEN 0.01
() Input-Refemed Moisa Density 8n BW = 20kHz, all gain settings 30
= Cutput Maise 20kHz 430
L3 Hz to 22kHz -
.g Signal s Ratio SMR AMs output signal) dB
P ighted 64
3 Dynamic Ranga DR {MNote 2) 60 dB
—e i = 1kHz, BW = 20Hz to 20kHz,
é AL = 10k, VTH 0.04
o Total Harmonic Distortion Plus . o), Vi = 0.5mVRMS, N
i THD+N %
= Moisa fiN = 1kHz, BW = 20Hz to 20kHz,
< R = 10k, Wy = 0.1V (thre: 0.z
o 200mvp-p), VIN = 30mVAMS, V v
é Amplifier Input BIAS Vin 114 1273 132 v
Maximum Input Voltage VIN_MAX 1% THD 100 mvp.p
5 Input Impadanca Zin 100 ki
2 \ ECE
- Maximum Gain A 49.5 50 506 dB
) 505 60 60.5
o GAIN 187 20 205
:p' Minimum Gain GAIN = GND 290 30 30.8 dB
% GAIN = unconnected 387 40 40.5
= Mavimum Output Level ViouT_rws 1% THD+N, VTH = MICEIAS 0.707
; Regulated Cutput Level AGC anabled, VTH = 0.7V 1.26 1.40 1.54
2 AGC Aftack Time TATTACK C1 = 470nF (Note 3) .
') = GND 1:500
% Aftack/Release Ratio AR us] 1:2000 msims
= unconnectad 1:4000
s 2 MAXIM
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