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DETEKSI HURUF BAHASA ISYARAT BISINDO 

MENGGUNAKAN SUPPORT VECTOR MACHINE BERBASIS 

EKSTRAKSI FITUR MEDIAPIPE HAND LANDMARK 

ABSTRAK  

 Keterbatasan pemahaman masyarakat umum terhadap Bahasa Isyarat 

Indonesia (BISINDO) menyebabkan kesenjangan komunikasi dengan penyandang 

tunarungu, khususnya dalam pelayanan publik, pendidikan, dan dunia kerja. 

Tantangan yang dihadapi meliputi keberagaman konfigurasi jari antar huruf yang 

secara geometris berdekatan, sensitivitas sistem berbasis citra terhadap kondisi 

lingkungan, serta kebutuhan komputasi tinggi pada pendekatan deep learning. 

Penelitian ini merancang dan mengevaluasi sistem deteksi huruf alfabet BISINDO 

(A–Z) secara real-time menggunakan kamera konvensional tanpa infrastruktur 

komputasi khusus, mengombinasikan ekstraksi fitur MediaPipe Hand Landmark 

(vektor 126 dimensi dari koordinat x, y, z dua tangan) dengan klasifikasi Support 

vector Machine (SVM). Dataset sebanyak 1.300 citra (50 citra/kelas) dikumpulkan 

mandiri, dinormalisasi agar translation dan scale invariant, serta dioptimasi melalui 

GridSearchCV 5-fold cross-validation, menghasilkan konfigurasi terbaik kernel 

RBF, C = 100, gamma = scale, dengan CV Accuracy 90,4808%. Model final diuji 

pada 260 sampel dan mencapai akurasi 94,6154% dengan F1-Score macro average 

0,9456, dengan 9 dari 26 kelas mencapai skor sempurna. Confusion matrix 

mengidentifikasi pasangan huruf M,N dan B,E sebagai yang paling rentan tertukar. 

Pengujian real-time terhadap 12 huruf representatif menghasilkan akurasi yang baik 

pada 14,46 FPS. Hasil ini membuktikan kombinasi MediaPipe Hand Landmark dan 

SVM akurat, efisien secara komputasi, dan layak diimplementasikan sebagai 

teknologi bantu bagi penyandang tunarungu di Indonesia. 

Kata Kunci: BISINDO, klasifikasi gestur tangan, Support vector Machine, 

MediaPipe Hand Landmark, ekstraksi fitur. 
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BISINDO SIGN LANGUAGE LETTER DETECTION USING 

SUPPORT VECTOR MACHINE BASED ON MEDIAPIPE HAND 

LANDMARK FEATURE EXTRACTION 

ABSTRACT 

 The limited understanding of Indonesian Sign Language (BISINDO) among 

the general public creates a communication gap with the hearing impaired 

community, particularly in public services, education, and the workplace. 

Challenges include the geometric similarity of finger configurations across letters, 

the sensitivity of image-based systems to environmental conditions, and the high 

computational demands of deep learning approaches. This research designs and 

evaluates a real-time BISINDO alphabet (A–Z) detection system using a 

conventional camera without specialized computing infrastructure, combining 

MediaPipe Hand Landmark feature extraction (126-dimensional vector from x, y, 

z coordinates of both hands) with Support vector Machine (SVM) classification. A 

self-collected dataset of 1,300 images (50 images/class) was normalized to be 

translation- and scale-invariant, and optimized via GridSearchCV with 5-fold 

cross-validation, yielding an optimal RBF kernel configuration (C = 100, gamma 

= scale) with a CV Accuracy of 90.4808%. The final model was evaluated on 260 

test samples, achieving 94.6154% Accuracy and a macro-average F1-Score of 

0.9456, with 9 of 26 classes reaching perfect scores. The confusion matrix identified 

the letter pairs M,N and B,E as most prone to misclassification. Real-time testing 

on 12 representative letters achieved great Accuracy at 14.46 FPS. These results 

confirm that combining MediaPipe Hand Landmark with SVM is accurate, 

computationally efficient, and suitable as assistive technology for Indonesia's 

hearing-impaired community. 

Keywords: BISINDO, hand gesture classification, Support vector Machine, 

MediaPipe Hand Landmark, feature extraction. 
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