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ABSTRAK

Perkembangan teknologi Artificial Intelligence (Al), khususnya pada bidang
computer vision, memberikan peluang untuk mengembangkan media komunikasi
bagi penyandang tunarungu dan tunawicara. Salah satu permasalahan yang masih
dihadapi adalah rendahnya pemahaman masyarakat terhadap Bahasa Isyarat
Indonesia (BISINDO), sehingga komunikasi antara penyandang tunarungu dan
masyarakat umum masih mengalami hambatan. Penelitian ini bertujuan untuk
merancang dan membangun aplikasi penerjemah Bahasa Isyarat Indonesia
(BISINDO) berbasis Android secara real-time menggunakan algoritma
Convolutional Neural Network (CNN). Metode pengembangan sistem yang
digunakan adalah Prototype, sedangkan proses klasifikasi gesture dilakukan
menggunakan model CNN yang diimplementasikan dengan TensorFlow Lite,
MediaPipe Hand Landmarker, dan CameraX pada perangkat Android. Tahapan
penelitian meliputi pengumpulan dataset gesture huruf BISINDO, preprocessing
dan augmentasi data, pelatihan model CNN, konversi model ke TensorFlow Lite,
implementasi pada aplikasi Android, serta pengujian sistem menggunakan Black
Box Testing dan User Acceptance Test (UAT). Hasil Black Box Testing
menunjukkan bahwa seluruh fitur utama aplikasi, seperti deteksi gesture,
penerjemahan teks ke gesture, konversi Text-to-Speech (TTS), kamus BISINDO,
riwayat penerjemahan, serta fungsi antarmuka aplikasi, telah berjalan sesuai dengan
kebutuhan fungsional yang diharapkan. Hasil penelitian menunjukkan bahwa
model CNN mampu mengenali gesture huruf BISINDO dengan nilai accuracy
sebesar 97%, precision sebesar 97%, recall sebesar 97%, dan F1-score sebesar 97%.
Selain itu, hasil User Acceptance Test (UAT) yang melibatkan 10 responden, terdiri
atas 5 pengguna tunarungu dan 5 pengguna umum, memperoleh persentase sebesar
84,64% dengan kategori Sangat Baik. Hasil tersebut menunjukkan bahwa aplikasi
telah berfungsi dengan baik, mudah digunakan, mampu menerjemahkan gesture
BISINDO menjadi teks secara real-time, serta diterima dengan baik oleh pengguna
sebagai media pendukung komunikasi.

Kata kunci: Bahasa Isyarat (BISINDO), Convolutional Neural Network (CNN),
Computer Vision, Android, TensorFlow Lite.
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ABSTRACT

The development of Artificial Intelligence (A1), particularly in the field of computer
vision, has created opportunities to develop communication media for individuals
with hearing and speech impairments. One of the challenges that still exists is the
limited public understanding of Indonesian Sign Language (BISINDO), which
hinders effective communication between deaf individuals and the general public.
This study aims to design and develop a real-time Android-based Indonesian Sign
Language (BISINDO) translation application using the Convolutional Neural
Network (CNN) algorithm. The system development method employed in this study
is the Prototype model, while gesture classification is performed using a CNN
model implemented with TensorFlow Lite, MediaPipe Hand Landmarker, and
CameraX on Android devices. The research stages include BISINDO alphabet
gesture dataset collection, data preprocessing and augmentation, CNN model
training, TensorFlow Lite model conversion, Android application implementation,
and system evaluation using Black Box Testing and User Acceptance Testing
(UAT). The results of the Black Box Testing indicate that all main application
features, including gesture detection, text-to-gesture translation, Text-to-Speech
(TTS) conversion, the BISINDO dictionary, translation history, and user interface
functions, operated according to the expected functional requirements. The
experimental results demonstrate that the CNN model achieved an accuracy of
97%, precision of 97%, recall of 97%, and an Fl-score of 97% in recognizing
BISINDO alphabet gestures. Furthermore, the User Acceptance Test (UAT),
involving 10 respondents consisting of five deaf users and five general users,
obtained a satisfaction score of 84.64%, which falls into the Very Good category.
These findings indicate that the developed application functions properly, is easy
to use, is capable of translating BISINDO gestures into text in real time, and is well
accepted by users as a communication support tool.

Keywords: Indonesian Sign Language (BISINDO), Convolutional Neural
Network (CNN), Computer Vision, Android, TensorFlow Lite.
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