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Abstrak 

Bahasa isyarat merupakan alat komunikasi utama bagi penyandang tunarungu, salah satunya 

adalah American Sign Language (ASL), yang menggunakan gerakan tangan untuk 

merepresentasikan huruf. Namun, masih banyak masyarakat yang tidak memahami bahasa ini, 

sehingga komunikasi antara penyandang tunarungu dan masyarakat umum menjadi terbatas. 

Tantangan utama dalam pengenalan bahasa isyarat adalah memastikan klasifikasi huruf yang 

akurat. Penelitian ini mengatasi beberapa tantangan utama, termasuk pemilihan model yang 

tepat, pengolahan dataset, serta peningkatan kemampuan model dalam mengenali berbagai 

variasi gerakan tangan. Penelitian ini bertujuan untuk mengembangkan model berbasis 

Convolutional Neural Network (CNN) yang mampu mengenali huruf dalam ASL secara 

otomatis. Dataset dikumpulkan menggunakan webcam dengan 100 gambar per huruf. Data 

tersebut kemudian diproses melalui teknik augmentasi dan normalisasi sebelum dilatih 

menggunakan model CNN selama 50 epoch. Model yang diusulkan mencapai akurasi 98% 

pada data uji, 97% pada data latih, serta loss sebesar 2%, menunjukkan kemampuannya dalam 

mengenali huruf secara real-time dengan tingkat akurasi lebih dari 95%. Penelitian ini 

berkontribusi dalam pengembangan sistem pengenalan bahasa isyarat berbasis kecerdasan 

buatan yang dapat mempermudah komunikasi bagi penyandang tunarungu dengan masyarakat 

luas. Penelitian selanjutnya dapat berfokus pada perluasan dataset dengan mempertimbangkan 

variasi pencahayaan dan lingkungan yang lebih beragam untuk meningkatkan ketangguhan 

model serta kemampuan klasifikasi pada tingkat kalimat. 

Kata Kunci: Bahasa Isyarat, CNN, ASL, Pengenalan Huruf, Deep Learning 
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Abstract 

Sign language is the primary communication tool for individuals with hearing impairments, 

one of which is American Sign Language (ASL), which utilizes hand movements to represent 

letters. However, many people do not understand this language, limiting communication 

between the hearing-impaired community and the general public. The main challenge in sign 

language recognition is ensuring accurate letter classification. This research addresses key 

challenges, including selecting an appropriate model, processing datasets, and enhancing the 

model’s ability to recognize various hand movement variations. This study aims to develop a 

Convolutional Neural Network (CNN)-based model capable of automatically recognizing 

letters in ASL. The dataset was collected using a webcam, capturing 100 images per letter. The 

images were then preprocessed using augmentation and normalization techniques before being 

trained with a CNN model over 50 epochs. The proposed model achieved 98% accuracy on 

test data, 97% accuracy on training data, and 2% loss, demonstrating its capability to recognize 

letters in real time with an accuracy exceeding 95%. This research contributes to the 

development of AI-based sign language recognition systems that facilitate easier 

communication for the hearing-impaired community with the general public. Future research 

could focus on expanding the dataset to include diverse lighting conditions and environments 

to improve model robustness and sentence-level classification. 

Keywords: Sign Language, CNN, ASL, Letter Recognition, Deep Learning 

 

 

  



11 
 

DAFTAR ISI 

 

BAB I ....................................................................................................................................... 15 

PENDAHULUAN ................................................................................................................... 15 

1.1 Latar Belakang ............................................................................................................... 15 

1.2 Rumusan Masalah .......................................................................................................... 18 

1.3 Batasan Masalah ............................................................................................................. 19 

1.4 Tujuan Penelitian ............................................................................................................ 19  

1.5 Manfaat Penelitian.......................................................................................................... 19 

1.6 Sistematika Penulisan ..................................................................................................... 19 

BAB II ...................................................................................................................................... 21 

LANDASAN TEORI ............................................................................................................... 21 

2.1 American Sign Language (ASL) .................................................................................... 21 

2.2 Deep Learning ................................................................................................................ 21 

2.3 Convolutional Neural Network (CNN) .......................................................................... 22 

2.4 Jupyter Notebook ........................................................................................................... 24 

2.5 Python............................................................................................................................. 25 

2.6 Penelitian Terdahulu ....................................................................................................... 26 

BAB III .................................................................................................................................... 33 

METODE PENELITIAN ......................................................................................................... 33 

3.1 Tahapan penelitian .......................................................................................................... 33 

3.1.1 Pengumpulan Data ................................................................................................... 33 

3.1.2 Preprocessing Data .................................................................................................. 35 

3.1.3 Split Data ................................................................................................................. 37 

3.1.4 Membangun CNN.................................................................................................... 38 

3.1.5 Pelatihan Model ....................................................................................................... 38 

3.1.6 Visualisasi Hasil Prediksi Model ............................................................................. 38 

3.1.7 Visualisasi Akurasi Real Time ................................................................................. 39 

3.1.8 Evaluasi ................................................................................................................... 40 

BAB IV .................................................................................................................................... 41 

HASIL DAN PEMBAHASAN ................................................................................................ 41 

4.1 Arsitektur model ............................................................................................................. 41 

4.2 Akurasi epoch ................................................................................................................. 43 

4.3 Grafik Evaluasi Model ................................................................................................... 44 

4.4 Visualisasi Hasil Prediksi Model .................................................................................... 45 



12 
 

4.5 Visualisasi Akurasi Real Time ........................................................................................ 45 

BAB V ..................................................................................................................................... 53 

KESIMPULAN ........................................................................................................................ 53 

5.1 Simpulan......................................................................................................................... 53 

5.2 Saran ............................................................................................................................... 53 

DAFTAR PUSTAKA ............................................................................................................... 54 

LAMPIRAN ............................................................................................................................. 55 

 

  



13 
 

DAFTAR GAMBAR 

 

Gambar 2.1 American Sign Language ................................................................................. 21 

Gambar 2.2 Ilustrasi Deep Learning .................................................................................... 22 

Gambar 2.3 Ilustrasi CNN .................................................................................................... 24 

Gambar 2.4 Tampilan Jupyter Notebook ............................................................................. 24 

Gambar 3.1 Tahapan Penelitian............................................................................................ 33 

Gambar 3.2 Tahapan Membuat Dataset ............................................................................... 34 

Gambar 3.3 Pembuatan Dataset ........................................................................................... 34 

Gambar 3.4 Pembuatan Dataset ........................................................................................... 35 

Gambar 3.5 Contoh Dataset ................................................................................................. 35 

Gambar 3.6 Augmentasi Data .............................................................................................. 36 

Gambar 3.7 Normalisasi Data .............................................................................................. 37 

Gambar 3.8 One-Hot Encoding ............................................................................................ 37 

Gambar 3.9 Split Data .......................................................................................................... 37 

 Gambar 3.10 Arsitektur CNN ............................................................................................... 38 

 Gambar 3.11 Melatih Model ................................................................................................. 38 

 Gambar 3.12 Visualisasi Hasil .............................................................................................. 39 

 Gambar 3.13 Visualisasi Hasil Webcam ............................................................................... 39 

 Gambar 4.1 Parameter Model CNN ..................................................................................... 42 

 Gambar 4.2 Akurasi Epoch ................................................................................................... 43 

 Gambar 4.3 Grafik Evaluasi ................................................................................................. 44 

 Gambar 4.4 Visualisasi Hasil Prediksi Model ...................................................................... 45 



14 
 

DAFTAR TABEL 

 

Tabel 2.1 Penelitian Terdahulu ............................................................................................. 31 

Tabel 4.1 Akurasi Epoch ...................................................................................................... 43 

Tabel 4.2 Hasil Visualisasi Real Time .................................................................................. 51 

 

  


