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ABSTRACT

Student Name / NPM . DELA PUSPITA LASMININGRUM  /
22081010209
Thesis Title : DEVELOPMENT OF SEMANTIC SEARCH

SYSTEM WITH QUERY EXPANSION FOR
THESIS RETRIEVAL IN THE UPN ACADEMIC
REPOSITORY

Supervisor : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom.
2. Budi Mukhamad Mulyo, S.Kom., M.T.

Information retrieval systems play an important role in helping users
efficiently find relevant documents. In higher education, thesis retrieval has become
an essential need for students as a writing reference and to avoid similarity in
research topics. The digital repository of UPN “Veteran” Jawa Timur provides
access to student theses; however, the existing search system still relies on explicit
keyword matching, making it less effective when users submit short, general
queries or use different terms with similar meanings.

This study aims to design and implement a thesis retrieval system based on
semantic search capable of understanding the contextual meaning of queries and
documents. The proposed approach utilizes IndoSBERT to generate semantic
representations (embeddings) of thesis titles, abstracts, and user queries. To
improve sensitivity to term variations and limitations of short queries, an
embedding-based query expansion technique is applied. The embedding retrieval
process is conducted using FAISS with cosine similarity to maintain search
efficiency on a large-scale dataset. The study includes system design, embedding
generation, query expansion integration, as well as implementation and functional
testing of the retrieval system.

The experimental results show that the system is capable of retrieving
relevant documents based on semantic meaning despite vocabulary differences
between queries and documents. The semantic fine-tuning model with query
expansion achieved an nDCG@]15 score of 0.8470, indicating that relevant
documents tend to appear at the top of the search results. The application of fine-
tuning and query expansion proved effective in improving the quality of semantic
representations and enriching query context, enabling the system to capture
semantic relationships better than the baseline semantic approach. In terms of
performance, the system was able to process searches over 15,326 documents with
an average retrieval time of approximately 0.5 seconds using FAISS. Therefore, the
IndoSBERT-based semantic search approach combined with fine-tuning and query
expansion can serve as an alternative approach for thesis retrieval systems,
particularly for queries with vocabulary variations.

Keywords: semantic search, IndoSBERT, query expansion, FAISS, thesis
retrieval.
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