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Abstract

This project presents Sign-to-Speech, a web application that turns
Arabic Sign Language into spoken Arabic sentences using only a
phone camera. All processing runs inside the browser: no server ever
receives the video, and the application keeps working offline after its
first load. The system offers three modes. An easy-gesture mode reads
nine one-hand shapes with geometric rules over the 21 hand
landmarks, so it needs no training and works for any user. A letters
mode spells words through a small three-layer network trained on the
ArASL2018 dataset, reaching 89.1% accuracy. A words mode
recognizes full dynamic signs with a temporal convolutional network
exported to ONNX, fed by 378-number feature vectors per frame
extracted with MediaPipe. The words model was trained on the
KArSL database in two stages: 100 health signs with 4,800 clips
scored 85.8% under leave-one-signer-out evaluation, then 261 signs
with 13,286 clips scored 76.5% top-1 and 92.0% top-5 accuracy. A
rule-based template engine assembles the recognized signs into
Arabic sentences, which are spoken through pre-generated audio
clips. The application also ships a visual dictionary of its whole
vocabulary and lets users teach it new signs locally on their own
devices.

Keywords: Arabic Sign Language, sign recognition, landmarks,
MediaPipe, deep learning, text-to-speech, progressive web app.
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function fingerState(f, [mcp, pip, dip, tip]) {
const [m, p, d, t] = [pt(f, mep), pt(f, pip), p(£, dip), pt(f, tip)];
const w = pt(f, 0);
const straight = cos(sub(p, m), sub(t, p));
const reach = dist(t, w) / (dist(p, w) || 1);
if (straight > 0.75 && reach > 1.25) return 1;
if (straight < 0.35 || reach < 1.05) return 0;
return 0.5;

}
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