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ABSTRAK 

Jumlah penduduk Indonesia sekitar kurang lebih 264 juta jiwa, tetapi tidak semua 

penduduk Indonesia terlahir normal. Ada beberapa penduduk Indonesia terlahir tidak 

bisa mendengar ataupun tidak bisa bicara. Maka, ada beberapa point yang harus kita 

perhatikan dari banyaknya penduduk di Indonesia, Karena tidak semua penduduk 

Indonesia berkehidupan normal. Ada beberapa penduduk mempunyai kekurangan 

seperti tuna wicara dan tuna rungu. Hal ini menimbulkan komunikasi dengan lawan 

bicara sangat sulit. Solusi terbaik supaya meraka bisa bekomunikasi dengan 

mempelajari metode bahasa isyarat. Tetapi tidak semua penduduk mengerti bahasa 

isyarat tersebut. Sebelumnya sudah ada sistem yang telah di buat untuk membantu para 

penyandang tuna wicara dan tuna rungu berkomunikasi, tetapi masih terdapat 

kekurangan dari sistem tersebut. Maka dari itu saya membuat sistem pendeteksi bahasa 

isyarat dengan memperbarui dari referensi referensi yang sudah ada. Untuk pembuatan 

sistem ini menggunakan algoritma you only look once (yolo). Yolo memliki kelebihan 

dengan terlihat dari seluruh citra pada saat dilakukan test dengan prediksi yang 

diinformasikan secara global pada citra. Dengan menggunakan algoritma yolo 

pengujian secara real time berkisar tingkat akurasi paling  rendah 59% - 97% dengan 

rata rata 48,7% dari semua percobaan real time hal ini di sebebkan iteration 7200 bacth 

tergolong sedikit dari target 52000 batch sehingga mendapatkan nilai loss 0.1227. 

Pengujian kedua dengan nilai akurasi terendah 81 % dan  tertinggin 100 % untuk 

pengujian foto. Untuk pengujian real time berkisar paling rendah 70 % - 100 % dengan 

rata rata 95,6 % dari semua percobaan real time hal ini di sebebkan iteration 52000 

bacth dan mendapatkan nilai loss 0,0260 sehingga mendapatkan nilai akurasi yang 

baik. 

Kata kunci: tuna rungu, tuna wicara, yolo, real time dan loss. 

  



 

 

ABSTRACT 

The population of Indonesia is approximately 264 million people, but not all 

Indonesians are born normal. There are some Indonesians born unable to hear or 

speak. So, there are several points that we must pay attention to from the large 

population in Indonesia, because not all Indonesians live a normal life. There are some 

residents who have disabilities such as the mute and deaf. This makes communication 

with the interlocutor very difficult. The best solution so they can communicate is by 

learning the sign language method. But not all residents understand the sign language. 

Previously there was a system that had been created to help the deaf and mute to 

communicate, but there were still deficiencies in the system. Therefore, I created a 

sign language detection system by updating existing references. For the manufacture 

of this system using the algorithm you only look once (yolo). Yolo has the advantage 

of being visible from all images when a test is carried out with predictions that are 

informed globally on the image. By using the Yolo algorithm, testing in real time 

ranges from the lowest accuracy rate of 59% - 97% with an average of 48.7% of all 

real time trials, this is because the iteration of 7200 batches is relatively small from 

the target of 52000 batches so that a loss value of 0.1227 is obtained. The second test 

with the lowest accuracy value is 81% and the highest is 100% for photo testing. For 

real time testing, it ranges from as low as 70% - 100% with an average of 95.6% of 

all real time trials, this is due to iteration of 52000 batches and getting a loss value of 

0.0260 so as to get a good accuracy value. 

Keywords: Keywords: deaf, mute, yolo, real time and loss. 

 



viii 

 

DAFTAR ISI 

KATA PENGANTAR .......................................................................................... iii 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

DAFTAR GAMBAR ............................................................................................. x 

DAFTAR TABEL................................................................................................ xii 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang............................................................................................... 1 

1.2 Rumusan Masalah ......................................................................................... 2 

1.3 Batasan Masalah ............................................................................................ 3 

1.4 Tujuan Masalah ............................................................................................. 3 

1.5 Manfaat Masalah ........................................................................................... 3 

BAB II STUDI LITERATUR .............................................................................. 4 

2.1. Bahasa isyarat ............................................................................................... 4 

2.2. Tuna Rungu .................................................................................................. 4 

2.3. Tuna Wicara ................................................................................................. 5 

2.4. You Only Look Once ( YOLO )................................................................... 5 

2.5. Precicion, Recall, dan Accuracy ................................................................. 13 

2.7. OpenCV ...................................................................................................... 14 

2.8. Referensi Jurnal Nasional ........................................................................... 15 

2.9. Referensi Jurnal Internasional .................................................................... 18 

2.10 Kesimpulan Referensi Jurnal ..................................................................... 21 

BAB III METODE PENELITIAN .................................................................... 22 

3.1 Analisa Kebutuhan ...................................................................................... 22 

3.2 Analisa Kebutuhan Sistem .......................................................................... 22 

3.3 Perancangan Sistem ..................................................................................... 23 

3.4 Implementasi ............................................................................................... 23 



ix 

 

3.5 Analisa Perangkat lunak .............................................................................. 23 

3.5.1 Analisa Kebutuhan Data ...................................................................... 23 

3.5.2 Analisa Kebutuhan Perangkat Lunak .................................................. 24 

3.6 Pembuatan DataSet ...................................................................................... 25 

3.7 Pre-Processing LabelingImg ....................................................................... 26 

3.8 Menginstal Darknet Di Windows ................................................................ 27 

3.9 Konfigurasi Yolov4-Tiny-Custom.cfg ........................................................ 27 

3.10 Obj.names dan obj.data ............................................................................. 28 

3.12 Proses Training .......................................................................................... 29 

3.13 Perhitungan Persentase Precision , Recall , Accuracy Dan F1-Score ....... 29 

3.14 Ukuran matriks maksimal utk konversi data ............................................. 31 

BAB IV HASIL DAN PEMBAHASAN............................................................. 32 

4.1 Pengujian Pertama ....................................................................................... 33 

4.1.1 Tahap processing ................................................................................. 33 

4.1.2 Pengujian menggunakan foto .............................................................. 34 

4.1.3 Pengujian menggunakan camera realtime ........................................... 36 

4.2 Pengujian Kedua .......................................................................................... 39 

4.2.1 Tahap processing kedua ....................................................................... 39 

4.2.2 Pengujian Kedua Menggunakan Foto .................................................. 40 

4.2.3 Pengujian Kedua Menggunakan Real Time ........................................ 41 

4.2.5 Kesimpulan dari pengujian pencahayaan ............................................ 44 

BAB V PENUTUP ............................................................................................... 45 

5.1 Kesimpulan ............................................................................................. 45 

5.2 Saran ....................................................................................................... 45 

DAFTAR PUSTAKA .......................................................................................... 46 

 

 



x 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Sistem Isyarat Bahasa Indonesia (SIBI). ............................................................ 4 

Gambar 2. 2 Hasil uji coba objek menggunakan YOLO dengan darknet ................................ 5 

Gambar 2. 3 Klasifikasi tata letak (grid) letak algoritma YOLO ............................................ 6 

Gambar 2. 4 Tata Letak (Grid) algoritma yolo dengan nilai confidence. ............................... 6 

Gambar 2. 5 Rumus  perhitungan IoU (Intersection Over Union). ......................................... 7 

Gambar 2. 6 Tata Letak Grid algoritma acuan kelas .............................................................. 7 

Gambar 2. 7 Tata letak (grid) algoritma yolo bounding box75 .............................................. 8 

Gambar 2. 8 Tata letak (grid) algoritma yolo bounding box 76 ............................................. 8 

Gambar 2. 9 Hasil matriks bounding box. .............................................................................. 8 

Gambar 2. 10 Tata Letak  (Grid) algoritma overlapping object ............................................. 9 

Gambar 2. 11. Tata letak (Grid) algoritma yolo bounding box 77 .......................................... 9 

Gambar 2. 12 Tata letak (Grid) algoritma yolo bounding box 78 ......................................... 10 

Gambar 2. 13  Hasil matrik tata letak (grid) bounding box kuda dan manusia. ................... 10 

Gambar 2. 14 Urutan matriks descending ............................................................................ 10 

Gambar 2. 15 Tata letak (grid) algoritma yolo non-maximum suppresion ........................... 11 

Gambar 2. 16 Tata letak (grid) algoritma yolo hasil ............................................................ 11 

Gambar 2. 17 Tata letak (grid) algoritma yolo hasil perbandingan false bounding box 22 . 12 

Gambar 2. 18 Tata letak (grid) algoritma yolo hasil ............................................................ 12 

Gambar 2. 19 Hasil tata letak (grid) algoritma YOLO ......................................................... 13 

Gambar 2. 20 Accuracy ........................................................................................................ 13 

Gambar 2. 21 Rumusan dasar precision, recall, dan accuracy ............................................. 14 

Gambar 3. 1 Arsitektur system bahasa isyarat ...................................................................... 23 

Gambar 3. 2 Diagram blok proses sistem pengenalan bahasa isyarat .................................. 23 

Gambar 3. 3 Diagram Use Case sistem bahasa isyarat ........................................................ 25 

Gambar 3. 4 Objek  gestur tangan bahasa isyarat ( SIBI ) huruf A yang akan di deteksi. .... 26 

Gambar 3. 5 Proses LabelImg .............................................................................................. 26 

Gambar 3. 6 Darknet terinstall di windows 10 ..................................................................... 27 

Gambar 3. 7 File Yolov4-Tiny-Custom.cfg ........................................................................... 27 

Gambar 3. 8 Proses training menentukan classes ................................................................. 28 

Gambar 3. 9 Konfigurasi obj.data ........................................................................................ 28 

Gambar 3. 10 tahapan pada arsitektur yolo ......................................................................... 29 

file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922525
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922526
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922528
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922529
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922530
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922531
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922532
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922533
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922535
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922536
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922537
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922538
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922542
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922543
file:///D:/Reza%20skripsi/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc127922544
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084508
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084508
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084509
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084509
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084514
file:///F:/Sidang%20Akhir/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc128084514


xi 

 

Gambar 3. 11 Proses training ............................................................................................... 29 

Gambar 3. 12 Perhitungan precision, recall, accuracy, Dan f1-score .................................. 30 

Gambar 3. 13 Proses convolotional objek ............................................................................ 31 

Gambar 3. 14 Classification objek gambar ........................................................................... 31 

Gambar 4. 1 Grafik loss pada tahap training yolov4-tiny ..................................................... 33 

Gambar 4. 2 Perintah program untuk mendeteksi gambar A ................................................ 34 

Gambar 4. 3 Output Gambar A ............................................................................................. 34 

Gambar 4. 4 Perintah untuk menjalankan sistem yolo secara real time ............................... 36 

Gambar 4. 5 Pendeteksian isyarat bahasa indonesia secara real time ................................. 36 

Gambar 4. 6 Pengujian realtime pencahayaan 100 lux ........................................................ 37 

Gambar 4. 7 Pengujian secara realtime pencahayaan 10 lux ............................................... 38 

Gambar 4. 8  Grafik iteration 52000 bacth dengan nilai loss 0.0260 ................................... 39 

Gambar 4. 9 Output Gambar A iteration 52000 bacth .......................................................... 40 

Gambar 4. 10 Perintah menjalankan sistem deteksi Real Time ............................................ 41 

Gambar 4. 11 Ouput deteksi secara Real time dengan huruf A dan B .................................. 41 

Gambar 4. 12 Pengujian realtime pencahayaan 100 lux ...................................................... 43 

Gambar 4. 13 Pengujian secara realtime menggunakan lux 10 ............................................ 44 

 

 

 

 

 

 

 

 

 

 

 

file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113382
file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113382
file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113383
file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113383
file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113385
file:///F:/Tugas%20SKRIPSI/skripsi_m%20reza%20fauzan%20azima_informatika.docx%23_Toc126113385


xii 

 

DAFTAR TABEL 

 

Tabel 2. 1 Referensi jurnal nasional ..............................................................................15 

Tabel 2. 2 Referensi jurnal internasional .......................................................................18 

Tabel 3. 1 Daftar Kebutuhan Sistem .............................................................................24 

Tabel 4. 1 Spesifikasi Laptop Yang Digunakan ............................................................ .32 

Tabel 4. 2 Persentase pengujian deteksi menggunakan foto ...........................................35 

Tabel 4. 3 Persentase pengujian deteksi menggunakan kamera secara real time .............36 

Tabel 4. 4 Persentase pengujian deteksi secara realtime dengan pencahayaan 100 lux ...37 

Tabel 4. 5 Persentase pengujian deteksi secara realtime dengan pencahayaan 10 lux .....38 

Tabel 4. 6 Persentasi pengujian data menggunakan foto ................................................40 

Tabel 4. 7 Pengujian deteksi secara real time ................................................................42 

Tabel 4. 8 Persentase pengujian deteksi secara realtime dengan pencahayaan 100 lux ...43 

Tabel 4. 9 Persentase pengujian deteksi secara realtime dengan pencahayaan 10 lux .....44 

 

 

 

 

 

 


