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ABSTRAK 

Tekanan akademik selama masa penyusunan tugas akhir berisiko memicu gangguan 

kesehatan mental pada mahasiswa tingkat akhir. Namun, metode penapisan konvensional 

seperti kuesioner mandiri DASS-21 sering kali membebani kognitif dan bersifat pasif, 

sementara otomatisasi deteksi berbasis Artificial Intelligence (AI) secara unimodal rentan 

terhadap ambiguitas semantik pada teks dan efek wajah datar (flat affect) pada visual. 

Penelitian ini mengembangkan sebuah purwarupa sistem penapisan awal indikasi stres 

multimodal berbasis Web yang mengintegrasikan analisis teks contextual journaling 

menggunakan arsitektur Transformer IndoBERT (indobert-base-p1) dan pelacakan 

geometri ekspresi wajah (478 titik facial landmarks MediaPipe) menggunakan algoritma 

XGBoost. Kedua modalitas digabungkan pada tingkat keputusan (Late Fusion) 

menggunakan metode Weighted Average dan dipetakan ke dalam tiga kelas afektif 

(Normal, Stres, Depresi) berdasarkan Circumplex Model of Affect. Pengujian kinerja 

model secara terpisah mencatatkan akurasi sebesar 96,13% untuk IndoBERT dan 91,70% 

untuk XGBoost. Integrasi multimodal menghasilkan akurasi puncak sebesar 98,33% pada 

300 data uji terpadu dengan titik kesetimbangan bobot optimal 60% teks dan 40% wajah. 

Pada validasi lapangan yang melibatkan 36 responden mahasiswa tingkat akhir 

Universitas Palangka Raya terhadap instrumen DASS-21, sistem mencatatkan akurasi 

operasional sebesar 77,78% dengan Koefisien Cohen’s Kappa sebesar 0,46 (Moderate 

Agreement). Penurunan performa pada uji lapangan merefleksikan tantangan nyata 

fenomena Domain Shift akibat variasi pencahayaan, spesifikasi kamera web, serta 

karakteristik linguistik teks. Kendati demikian, tingginya sensitivitas model pada kategori 

distres emosional (Recall 0,96) membuktikan bahwa purwarupa sistem ini layak 

difungsikan murni sebagai media penapisan dini (early warning screening tool) mandiri 

yang ramah privasi di lingkungan kampus. 

 

Kata Kunci: Deteksi Stres Multimodal, IndoBERT, XGBoost, MediaPipe Face Mesh, 

Late Fusion, DASS-21, Domain Shift. 
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DEVELOPMENT OF A WEB-BASED MULTIMODAL SYSTEM USING 

FACIAL EXPRESSION AND TEXT ANALYSIS FOR STRESS INDICATION 

DETECTION 

Depro Winoto (223010503013) 

Jurusan Teknik Informatika Fakultas Teknik Universitas Palangka Raya 

Kampus Tanjung Nyaho Jl. Yos Sudarso Palangka Raya 73112 

Email: deprowinoto3690@mhs.eng.upr.ac.id 

ABSTRACT 

Academic pressure during the completion of an undergraduate thesis poses a significant 

risk of triggering mental health issues among final-year students. However, conventional 

screening methods such as self-report DASS-21 questionnaires are cognitively 

demanding and passive, while unimodal Artificial Intelligence (AI) approaches are prone 

to semantic ambiguity in text and flat affect phenomena in facial expressions. This study 

develops a web-based multimodal stress screening prototype integrating contextual 

journaling textual analysis using the IndoBERT Transformer architecture (indobert-

base-p1) and facial geometry tracking (478 MediaPipe facial landmarks) using the 

XGBoost algorithm. Both modalities are integrated at the decision level (Late Fusion) 

via the Weighted Average method and categorized into three affective classes (Normal, 

Stress, Depression) grounded in Russell's Circumplex Model of Affect. Independent 

computational evaluations achieved a test accuracy of 96.13% for IndoBERT and 91.70% 

for XGBoost. The multimodal fusion yielded an optimal test accuracy of 98.33% across 

300 paired test samples with an empirical sweet-spot weight ratio of 60% text and 40% 

face. In real-world field validation involving 36 final-year undergraduate students of 

Universitas Palangka Raya against the DASS-21 ground truth, the system achieved an 

operational accuracy of 77.78% with a Cohen’s Kappa coefficient of 0.46 (Moderate 

Agreement). This performance drop reflects the empirical challenge of Domain Shift 

caused by hardware webcam disparities, varying ambient lighting, and narrative 

journaling styles. Nevertheless, the high sensitivity in detecting severe emotional distress 

(Recall of 0.96) validates that the prototype is reliable feasible as a privacy-preserving 

early warning screening tool within the university environment. 

 

Keywords: Multimodal Stress Detection, IndoBERT, XGBoost, MediaPipe Face Mesh, 

Late Fusion, DASS-21, Domain Shift.   
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