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ABSTRACT 

Deaf students at SLB Negeri Jember often experience difficulties in constructing 

sign language sentences according to spoken language grammar rules, particularly 

the Subject-Predicate-Object-Adverbial (SPOK) pattern. The current learning 

approach still focuses on word-by-word signs without the support of a digital 

system capable of interpreting a sequence of gestures into a complete sentence in 

real-time. This study aims to design a website-based Indonesian Sign Language 

System (SIBI) recognition system that recognizes word-by-word gesture sequences 

and automatically arranges them into SPOK sentences. The system was developed 

using MediaPipe Holistic and a Bidirectional Long Short-Term Memory (BiLSTM) 

model enhanced with an Attention Mechanism and Focal Loss with Label 

Smoothing. Internal testing results showed the model achieved a test accuracy of 

99.89% in arranging 20 SIBI vocabularies into 7 SPOK sentences. However, this 

system has limitations, namely speaker dependency due to the single-subject 

training data, as well as sensitivity to distance and lighting conditions. To address 

these issues, seven data augmentation techniques were applied during training, and 

technical testing at various distances was conducted to establish the optimal 

operational distance at 90–100 cm. Field testing on real users showed a First-

Attempt Accuracy of 48.65% (expert) and 29.73% (students), with average 

confidence scores above 94%. User Acceptance Testing (UAT) obtained an 

acceptance rate of 80.00% (Good). This system is suitable as an interactive 

prototype learning tool for SPOK sentences for deaf students. 
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