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PENGEMBANGAN SISTEM LLM BERBASIS
RETRIEVAL-AUGMENTED GENERATION DAN SISTEM OPTICAL

MARK RECOGNITION DI PT BERAU COAL ENERGY

Revan Revian

ABSTRAK

Perkembangan pemanfaatan data science di industri pertambangan batubara
mendorong kebutuhan sistem yang mampu mengolah dokumen teks dan formulir
hasil scan secara otomatis. Di PT Berau Coal Energy, dua permasalahan utama
diidentifikasi, yaitu lamanya pencarian informasi pada dokumen panjang serta
tingginya beban input manual dari formulir inspeksi lapangan. Untuk mengatasi
hal tersebut, dikembangkan dua sistem. Pertama, sistem Large Language Model
(LLM) berbasis Retrieval-Augmented Generation (RAG) yang memanfaatkan
Qwen/Qwen3-Embedding-0.6B untuk embedding, jinaai/jina-reranker-v2-base-
multilingual untuk reranking, dan Meta Llama 3 8B Instruct untuk menghasilkan
jawaban. Kedua, sistem Optical Mark Recognition (OMR) berbasis YOLO
dan TinyPatchCNN untuk mendeteksi dan mengklasifikasi bubble pada formulir
inspeksi. Model OMR dilatih menggunakan synthetic dataset dan disesuaikan
melalui fine-tuning dengan real scanned crops. Hasil pengembangan divalidasi
melalui pemeriksaan kualitatif pada sistem RAG dan inspeksi visual pada output
OMR, sehingga mendukung ekstraksi informasi yang lebih cepat, konsisten, dan
siap diintegrasikan ke workflow operasional.

Kata kunci: Data science, large language model, optical mark recognition,
retrieval-augmented generation
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DEVELOPMENT OF LLM-BASED RETRIEVAL-AUGMENTED
GENERATION AND OPTICAL MARK RECOGNITION SYSTEMS AT PT

BERAU COAL ENERGY

Revan Revian

ABSTRACT

The growing adoption of data science in the coal mining industry drives the
need for systems capable of automatically processing text documents and scanned
inspection forms. At PT Berau Coal Energy, two main challenges were identified,
namely the time-consuming retrieval of information from lengthy documents and
the high manual input workload associated with field inspection forms. To
address these challenges, two systems were developed. The first is a Large
Language Model (LLM) system based on Retrieval-Augmented Generation (RAG),
utilizing Qwen/Qwen3-Embedding-0.6B for embedding, jinaai/jina-reranker-v2-
base-multilingual for reranking, and Meta Llama 3 8B Instruct for answer
generation. The second is an Optical Mark Recognition (OMR) system built with
YOLO and TinyPatchCNN to detect and classify bubbles on inspection forms. The
OMR models were trained using synthetic datasets and further refined through fine-
tuning with real scanned crops. The developed systems were validated through
qualitative review for the RAG system and visual inspection of OMR outputs,
supporting faster and more consistent information extraction that is ready to be
integrated into operational workflows.

Keywords: Data science, large language model, optical mark recognition, retrieval-
augmented generation
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