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ABSTRAK

Kebisingan lalu lintas, terutama dari kendaraan bermotor, menjadi masalah
signifikan yang mengurangi kenyamanan hidup di perkotaan. Salah satu sumber
utama kebisingan adalah penggunaan knalpot racing yang menghasilkan suara
melebihi ambang batas sesuai Peraturan Menteri Lingkungan Hidup No. 07/20009.
Penegakan regulasi kebisingan kendaraan masih terkendala kurangnya alat
pengukur kebisingan yang memadai, sehingga pengukuran sering dilakukan secara
subjektif. Penelitian ini bertujuan untuk merancang alat pendeteksi kebisingan
knalpot berbasis Internet of Things (IoT) yang mampu mengukur, menampilkan,
dan merekam data kebisingan secara real-time. Sistem ini menggunakan
NodeMCU ESP8266 sebagai mikrokontroler utama, sensor suara GY-MAX4466
untuk mendeteksi kebisingan dalam satuan desibel (dB), LCD untuk menampilkan
hasil pengukuran langsung, dan Google Sheets untuk penyimpanan data melalui
koneksi Wi-Fi. Pengujian dilakukan pada dua jenis knalpot, yaitu knalpot standar
dan racing. Hasil pengukuran menunjukkan rata-rata kebisingan gabungan sebesar
88,8 dB dengan rata-rata error 2,45%. Sistem bekerja stabil dan hampir akurat,
dengan data tercatat secara real-time di Google Sheets tanpa gangguan. Hasil
penelitian ini memberikan solusi praktis untuk mendukung penegakan regulasi
kebisingan kendaraan. Alat ini diharapkan dapat meningkatkan efisiensi dan
akurasi dalam mendeteksi pelanggaran kebisingan, sehingga menciptakan

lingkungan yang lebih nyaman dan tertib.

Kata Kunci: kebisingan knalpot, 10T, NodeMCU ESP8266, sensor suara, Google
Sheets.



ABSTRACT

Traffic noise, especially from motor vehicles, is a significant problem that reduces
the comfort of living in urban areas. One of the main sources of noise is the use of
racing exhausts that produce sounds exceeding the threshold according to the
Minister of Environment Regulation No. 07/2009. Enforcement of vehicle noise
regulations is still constrained by the lack of adequate noise measuring devices, so
measurements are often made subjectively. This research aims to design an Internet
of Things (IoT)-based exhaust noise detector that is able to measure, display, and
record noise data in real-time. This system uses NodeMCU ESP8266 as the main
microcontroller, GY-MAX4466 sound sensor to detect noise in decibel (dB) units,
LCD to display live measurement results, and Google Sheets for data storage via
Wi-Fi connection. Tests were conducted on two types of exhausts, namely standard
and racing exhausts. The measurement results show an average combined noise of
88.2 dB with an average error of 2.45%. The system worked stably and almost
accurate, with data recorded in real-time on Google Sheets without interruption.
The results of this study provide a practical solution to support the enforcement of
vehicle noise regulations. This tool is expected to improve efficiency and accuracy
in detecting noise violations, thus creating a more comfortable and orderly

environment.

Keywords: exhaust noise, 10T, NodeMCU ESP8266, sound sensor, Google Sheets



DAFTAR ISI

HALAMAN PERSETUJUAN SKRIPSI ... ..o
HALAMAN PENGESAHAN SKRIPSI. ...
PERNYATAAN KEASLIAN . ... e
HALAMAN MOTTO DAN PERSEMBAHAN .......cooiiiiiiieeee e i
KATA PENGANTAR ...ttt a e e e e e s s e e e e e e e e nnanes i
AB S T R A e et e e e e e WY}
AB ST R A T ...ttt e e e e e ra e e e e e n s Y
DAFTAR IS] e a e e e e e s ra e e e e e e e e Vi
DAFTAR GAMBAR ...ttt ran e viii
DAFTAR TABEL ..ottt a e e e e IX
BAB 1 PENDAHULUAN ...ttt 1
L1 Latar BelaKang ..........coiuieiiiiiiiie ettt 1
1.2 RUMUSAN MaSalaN .....cvoiiiiii 2
1.3 Batasan Masalah...........coouiiiioiiiiieiie e 2
1.4 TUJUAN PENEIILIAN.......eiiiii it 3
1.5 Manfaat PENEIITIAN. .........ccuviiiiiiiiie e 3
1.6 Sistematika PENUIISAN ..........c.oeiiiiiiiiiei s 3
BAB Il TINJAUAN PUSTAKA ..ottt 5
2.1 10T (Internet of THINGS) ....eciiieiiieciiie e e 5
2.2 NOAE MCU ESP 8266.........ccceviiiieieiiieiiiaiiesieeiesteeiesaeeestaeiesae e asee e aneesseeeesnens 5
2.3 GY IMAX-AABE ....c.evevieiireie ettt nre et 6
2.4 LCD (Liquid Crystal DiSPlay)........cccceeiiiiiiiieiiii et 6
2.5 GOO0QIE SNEELS. .....uei i r e e a e e naae e 7
2.6 Nilai KEDISINGAN........uiiiiiiiic e srre e e are e 7
BAB 11l METODE PENELITIAN ...ooiiiiiiiiiiiieeeeeeseitier et 8
3.1 Desain PENEHLIAN .....c.viiiciiec e e e aae e 8
3.2 Alat dan DANAN........c.eiiieie e 8
3.3 Prosedur PENElItIan .........c.coiiiiiii e 9
TR 0 S (1o [ 110 - L | USSR 10
3.3.2 Perancangan alal..........ccceeiiiiiic i s 10
3.3.3 Perancangan perangkat keras (Hardware)..........cocccoevoveeneeiiieeiiinenienn 12

Vi



3.34 Perancangan perangkat lunak (SOftware) ..........cccccooveiiieniiiiiniicncnn, 12

3.3.5PengUuJIAN @IAL .......ccviiiieiieie e 15
3.3.6 Metode ANalISIS AALA .........coviiiieiiiiiieie e 15
BAB IV HASIL DAN PEMBAHASAN ... 17
4.1 HaSIl PENEITIAN. .....coiiiiiiiii s 17
4.1.1 Perancangan NardWarE. ............oouiiiiiiieiie ettt 17
4.1.2 Perancangan SOTtWAIE .........cocuieiiiiiiiiiesiie sttt 18
4.1.3 PENQUIAN GIAT ....c.eviieieiieie e 19

4.2 PEMDANASAN. ......eetieiiieitt et 24
BAB YV KESIMPULAN DAN SARAN.....coiiiiieiiiie et 26
5.1 KESTMPUIAN ..ottt 26
AT L | PRSPPI 26
DAFTAR PUSTAKA ottt 27
LAMPIRAN L.t e e e e s e e e e e e e aans 29

vii



Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

L 0T 5
2 Node MCU ESP 8266..........cccuveiieiiieiieesiie e se e sin e see e 6
B GY MAX-AABB........ccvreiieiirecieeeee et 6
A LCD e aaaa e 7
5 G00GIE SNEELS ...t 7
1 Flowchart Prosedur Penelitian............cccocevvieiiiee i 10
2 SKEMA PEranCanQaN .........ccveiieeiieerieeeiee et 11
3 Rancangan perangkat Keras...........ccccveveerieiiienieenee e 12
4 Flowchart Software Arduino IDE...........cccccooveiviie e 13
O PEISAMEAAN EITON ....uviieiiiieeeeieiiiiie et e et e et e e e e e e 16
1 Perakitan sistem Internet of ThiNgS ........ccccccveivive v 17
2 Tampilan Google SNEetS .........cccvveeiiieeiiie e 18
3 Tampilan Google APPS SCHPL......ccoviieeiieece e 19
4 Hasil Pengiriman Data Knalpot Standar ke Google Sheets ............ 21
5 Hasil Pengiriman Data Knalpot Racing ke Google Sheets............. 22
6 Hasil Pengujian di masing-masing knalpot...............cccccooeveeiinnnnn, 24

viii



DAFTAR TABEL

Tabel 3. 1 Peralatan yang digunakan ............cccvveiiireiireniiee e seee e seee e 8
Tabel 3. 2 Bahan yang digunakan.............ccceiuireiiireiiie e 9
Tabel 4. 1 Hasil Pengujian sensor suara GY Max 4466 ...........cccccccveeviineennnnnnne 20
Tabel 4. 2 Tabel hasil pengiriman data ke Google Sheets .............ccccevvvevinnnne. 20
Tabel 4. 3 Hasil pengujian alat...........ccccoovveeiiieiiieiee e 23



	KATA PENGANTAR
	ABSTRAK
	ABSTRACT
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL

