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ABSTRAK

Penyortiran manual adalah proses di mana penyortiran dilakukan langsung oleh
manusia tanpa bantuan mesin, melalui inspeksi visual terhadap produk yang akan
disortir. Penyortiran manual memiliki risiko tinggi terkait akurasi dan efisiensi
karena kesalahan manusia. Oleh karena itu, dalam era teknologi informasi yang
maju dan untuk memenuhi tuntutan dunia industri, diperlukan perancangan sistem
sortir otomatis berdasarkan objek dan warna, dengan memprioritaskan desain
sensor untuk operasi yang tepat. Dengan memanfaatkan sensor dan sistem kontrol
yang dapat mengoperasikan servo, yang hanya berfungsi saat barang masuk dan
keluar serta disortir, solusi yang efektif dapat dicapai. Dalam penelitian ini,
mainan mobil digunakan sebagai sampel untuk proses sortir. Mainan yang
dimaksud adalah mobil mainan yang tersedia dalam warna merah, kuning, dan
biru. Salah satu komponen sederhana yang dapat digunakan untuk penyortiran
warna adalah ESP32-CAM dan sensor warna TCS230. Sensor ini dapat
diintegrasikan dengan servo, yang mengarah pada ide untuk membuat perangkat

penyortir warna otomatis yang juga berbasis Internet of Things (loT).

Kata Kunci: Kamera, Sensor Warna, Sortir Manual, Sortir Otomatis, Internet of

Things.
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ABSTRACT

Manual sorting is a process where sorting is carried out directly by humans
without the assistance of machines, done through visual inspection of the products
to be sorted. Manual sorting carries high risks regarding accuracy and efficiency
due to human error. Therefore, in an era of advanced information technology and
to meet the demands of the industrial world, there is a need for designing an
automated sorting system based on objects and colors, prioritizing sensor design
for precise operation. By utilizing sensors and a control system that can operate a
servo, which functions only when items enter and exit and are sorted, an effective
solution can be achieved. In this research, toy cars are used as samples for the
sorting process. The toys in question are toy cars available in red, yellow, and
blue colors. One simple component that can be used for color sorting is the
ESP32-CAM and the TCS230 color sensor. This sensor can be integrated with a
servo, leading to the idea of creating an automatic color sorting device that is
also Internet of Things (10T) based.

Keywords: Camera ,Color Sensor, Manual Sort, Automatic Sort, Internet of

Things.

iX

https://lib.mercubuana.ac.id



DAFTAR ISl

HALAMAN SAMPUL ..ottt i
HALAMAN JUDUL. ...ttt ettt nne e ii
HALAMAN PENGESAHAN ...ttt il
HALAMAN PERNYATAAN SIMILARITY ..o v
HALAMAN PERNYATAAN KARYA SENDIRI .....ccceoiiiiieieieieeeeeee \
KATA PENGANTAR ..ottt vi
ABSTRAK ..ottt sttt viii
ABSTRACT ...ttt et ettt et ettt et set e bt saeenae e ix
DAFTAR ISL ettt sttt X
DAFTAR GAMBAR ..ottt xii
DAFTAR TABEL ...ttt xii
BAB L.ttt ettt et e et e taenteeneenneenaeas 1
PENDAHULUAN ...ttt ettt ettt st sae e e sntessaenseensenseenseas 1
1.1, Latar Belakang .........cccccooiiiiiiiiiiieee e 1
1.2, Rumusan Masalah .........ccocooiiiiiiiiiiiiic e 3
1.3, Batasan Masalah........ccccoooiiiiiiiiiiiice e 3
1.4, Tujuan Penelitian.........ccccveieiiiiiiiiieiiieeciieeee et 3
1.5.  Metodologi Penelitian ..........ccccoocveiiiiiiiiiiieiiecieeeeeee e 4
1.6.  Sistematika Penelitian ............cooceiiiiiiiiiiiiiiiieee e 5
BAB Ittt ettt sttt 6
TINJAUAN PUSTAKA .ottt 6
2.1.  Penelitian Terdahulu...........cccoeiiiiiiiiiiii e, 6
2.2, Konsep Dasar SISTEM.......ccceeiiriierierienieieeteetenie ettt 10
2.3.  Konsep Dasar Perancangan SiStem ...........cccccvevviieenieeenieeenieeeriee e 12
24, ESP 32-CAM....oiiiiiiieeee et 12
2.5, Arduino NANO ....oooiiiiieeeee e 13
P TN 1< 1 10 ) SO PO USSP PP 13
2.7.  Internet of Things (I0T)....c.ccoieriieiiiiiiieieeeee e 15
2.8, PYNOM .ottt 16
2.9, Monitoring ODJEK .......ccveeeieeieeeeeeee e 17
BAB TIL ..ottt sttt ettt 18
METODOLOGI PENELITTAN ..ottt 18
3.1.  Analisa Kebutuhan Sistem .........cccccooiiiiiiiiiiiiniieeeee 18
X

https://lib.mercubuana.ac.id



3.2.  Analisa Blok Diagram .........ccccceevuiieiiiieiiieeieeeee e 18

330 FIOWChATt ... 19
3.4. Contoh Gambar Kerja CONVEYOT........ccccvieriierieeriieeiieniieeieeneieeieesine e 21
BAB IV e ettt 22
HASIL DAN PEMBAHASAN ..ottt 22
4.1. Spesifikasi Produk Mainan yang DiSOTtir .........ccccccvevveeviienieeieenreeienns 22
4.2.  Desain Letak Sensor Warna dan Kamera.............cccoooeiiiieniiiicinnnenn, 23
4.3. CaraKerja Alat SOTHT.......cueevciieeiiieeciie e e e 25
4.4,  Perancangan Alat.........ccccoooiiiiiiiiiiiieee e 26
Penjelasan Kode........oo.ieiiiiiiiiiiiieee e 32

4.5.  Sensor Warna TCS230 ....cc..ooviiiiiiiiiiieieeieeieeie et 36
BAB Vet 39
PENUTUP ..ottt ettt st e 40
5.1 KeSIMPUIAN......iiiiiiiiieiieieecie ettt 40
520 SATAN c.eiiiiiie ettt et st s 40
DAFTAR PUSTAKA ..ottt st 41
LAMPIRAN ...ttt ettt ettt et etesste s e enseennessaenseensenns 43

Xi

https://lib.mercubuana.ac.id



Gambar 2.

Gambar 3.
Gambar 3.

Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

L MOtOT SEIVO...eiiiiiiieiiie ettt ettt ee e e e eas 15
1 BIoK DIa@ram ........ccccuiieeiiieiieciee ettt e 19
2 FIOWCRATT....ccciiieciieceie ettt 20
1 Spesifikasi mainan mobil ...........cccccceeiiieiiiiiiiiniecee e, 22
2 Jenis mobil berdasarkan warna ............ccooceeeieniiieiienieeieeeeeen 23
3 Tata Letak ESP32-Cam........cccceeviieniieeiieieeieeiieeeeeiee e 23
4 Tata Letak Output SEIrvo ...cc.eeevieiiieiiieieeieesie et 24
5 Tata Letak Sensor Warna ..........ccceeeeeevienieeeiieniieeieenie e 24
6 Alat Pemilah..........coccoiiiiiiiiiiiiieccee e 25
7 Output Pemilah Servo .......ccoooiiiiiiiiiiiieiccece e 25
B ESP32-CaM ..eeeeiiiieeiie ettt e e 26
9 Skematik Output Servo Esp32-cam .........ccceceevieiiiiinieniiiiieeieeee, 26
10 Serial Port ESp 32-Cam......coccueviiieiiiiiieieiiieeeeee e 30
11 Versi Python......cocoiiiiiiiiiceeeee e 33
12 InStall YOLO..coouiiiiiiiiieeee e 33
LG I F: 11 1 SRS PPRRPPRS 34
14 Hasil Kamera OV2640..........cccovvieiiiieiieeieeeee et 36
15 Skematik t€S230 ...ccuieruiiiiieiieeieeie et 36
16 KalIbrasi 1 ....oovieiiiiiieieeeee e 39
17 KalIDIasi 2 ...cc.veeiiiiiieiieeieeee ettt e 39
18 Kalibrasi 3 .......oouiiiiieiieeieeee ettt 39

xii

https://lib.mercubuana.ac.id


file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770083
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770084
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770085
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770086
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770087
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770088
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770089
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770090
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770091
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770092
file:///C:/Users/lenovo/Downloads/Galih%20Fathurrohman_41421110045_Tugas%20Akhir%20REVISI%20(1).docx%23_Toc173770093

DAFTAR TABEL

Tabel 2. 1 Junal Parameter.........c..ooooeiiiiiiiiiiiiic e 8

Tabel 2. 2 karakteristik Python .........ccccccoiieiiiiiiiiieee e 16

Tabel 2. 3 ASPek PYthon .........coooiiiiiiiceceee e e 16

Tabel 3 1 Perangkat yang Dibutuhkan .............cccceeeviiiiiiiiniiieeecee e, 18

Table 4. 1 Pengukuran dan analisa ........ccoecuueiiiiiieiiiiiiec e 29

Table 4. 2 Table TCS230, Komponen dan PiN.........cooecieeeeciieeeecieee et 37
Xiii

https://lib.mercubuana.ac.id





