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ABSTRAK

Pencarian data kerusakan kapal pada PT Pelayaran Gurita Lintas Samudera
sebelumnya masih dilakukan secara manual melalui dokumen Excel yang tersebar
dan tidak terstruktur, sehingga proses pencarian informasi menjadi lambat, kurang
efisien, dan berpotensi menimbulkan kesalahan identifikasi. Penelitian ini bertujuan
untuk membangun sistem Intelligent Search berbasis Retrieval-Augmented
Generation (RAG) yang mengintegrasikan Named Entity Recognition (NER) dan
algoritma BM25 guna mengotomatisasi pencarian data kerusakan kapal berdasarkan
nama kapal dan tahun kejadian.

NER berbasis rule-based digunakan untuk mengekstraksi entitas penting dari query
pengguna, sedangkan BM25 berperan sebagai  komponen retriever dalam
memeringkat dokumen berdasarkan tingkat relevansi. Evaluasi performa sistem
dilakukan menggunakan metrik Information Retrieval, yaitu Precision, Recall, dan
F1-Score. Hasil pengujian menunjukkan bahwa sistem memperoleh nilai
Precision@5 sebesar 1.0, Recall sebesar 0.714, dan F1-Score sebesar 0.833, yang
menunjukkan bahwa sistem mampu menampilkan dokumen relevan secara akurat
dan cukup lengkap.

Selain menampilkan hasil retrieval dalam bentuk data terstruktur, sistem juga
menyediakan ringkasan informasi melalui komponen generatif dalam arsitektur
RAG serta dashboard visualisasi untuk menampilkan distribusi dan tren kerusakan
kapal. Dengan demikian, sistem yang dikembangkan mampu meningkatkan efisiensi
pencarian, mengorganisasi data secara lebih terstruktur, serta mendukung proses

pengambilan keputusan berbasis data di lingkungan operasional pelayaran.

Kata Kunci: Retrieval-Augmented Generation (RAG), Named Entity Recognition
(NER), BM25, Information Retrieval, Presisi, Recall, F1-Score, Intelligent Search.



ABSTRACT

Ship damage data retrieval at PT Pelayaran Gurita Lintas Samudera was previously
conducted manually through scattered and unstructured Excel documents, resulting
in slow and inefficient information retrieval processes and increasing the risk of
identification errors. This study aims to develop an Intelligent Search system based
on Retrieval-Augmented Generation (RAG) that integrates Named Entity
Recognition (NER) and the BM?25 algorithm to automate the retrieval of ship
damage reports based on ship name and year of occurrence.

A rule-based NER approach is employed to extract key entities from user queries,
while BM25 functions as the retriever component to rank documents according to
their relevance scores.. System performance evaluation is conducted using
Information Retrieval metrics, namely Precision, Recall, and F1-Score. The testing
results show that the system achieves a Precision(@5 of 1.0, a Recall of 0.714, and
an F1-Score of 0.833, indicating that the system is able to retrieve relevant
documents accurately and with satisfactory completeness.

In addition to presenting retrieval results in structured data format, the system also
provides summarized information through the generative component within the RAG
architecture, along with a visualization dashboard to display the distribution and
trends of ship damage occurrences. Therefore, the developed system enhances
retrieval efficiency, organizes data in a more structured manner, and supports data-

driven decision-making within maritime operational environments.

Keywords: Retrieval-Augmented Generation (RAG), Named Entity Recognition
(NER), BM?25, Information Retrieval, Precision, Recall, FI-Score, Intelligent

Search.
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