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KOMIIbIOTEPHBIE TEXHOJIOTHMH B ®U3UKE

DEVELOPMENT OF A VIRTUAL ASSISTANT
FOR SHIFT OPERATORS
OF THE BM@N EXPERIMENT

I. Romanov®!, K. Gertsenberger®, A. Chebotov®
¢ Joint Institute for Nuclear Research, Dubna, 141980, Russia

The paper presents the development of a virtual assistant designed to address knowledge
fragmentation challenges faced by shift operators at the BM@N (Baryonic Matter at Nuclotron)
experiment. The system employs a hybrid approach that integrates full-text and semantic retrieval
methods using the BGE-M3 model embeddings to solve challenges related to domain-specific
terminology. The paper details the conversion of documents into the Markdown format and
the chunking algorithm that preserves contextual relationships. The implemented system uses
PostgreSQL, Valkey, and Qdrant databases with NVIDIA Triton Inference Server. It provides user
access through both a Telegram bot and a web interface with OpenID Connect authentication.
The system was evaluated using a domain-specific dataset with the Mean Reciprocal Rank (MRR)
metric. The evaluation yieldled MRR@5 equal to 0.68, indicating its capability to retrieve relevant
information from specialized documentation. This semantic search engine is the foundation for
a future complete RAG system that can generate coherent responses to operator queries.

[IpencraBneHa paspaboTKa BUPTYalbHOTO aCCUCTEHTA, NIPeJHA3HAUEHHOrO [ PelleHus NpobJe-
Mbl (bparMeHTalMK 3HaHMH, C KOTOPOH CTaJKMBAIOTCS ONEpaTophl CMeH B 3KcrepuMeHTe BM@N
(Baryonic Matter at Nuclotron). Cuctema Hcro/ib3yeT rMOPUAHBIE MOAXOMI, 0OBEIUHSIOUIUN METO-
Ibl MOJHOTEKCTOBOTO M CEMaHTHUECKOrO [OHCKA Ha OCHOBE BEKTOPHBIX MpPEACTaBJEHHH M3 Moje-
au BGE-M3 nns pelenusi 3ajnau, cBsi3aHHBIX ¢ 00paboTKOH ClelMaJU3UpPOBAHHON TEPMHHOJIOTHH
IKCrepuMeHTa. B craThe onucaHbl npeoGpasoBaHHe NOKYMeHTOB B ¢opmar Markdown u anroputm
pa3bueHHss Ha (hparMeHThbl, COXPAHSIOLMEA KOHTEKCTHblE CBsSi3H. Peasn3oBaHHas CHCTEMa HCIOJb3Y-
eT pasJiMyHble CHCTeMbl XpaHeHHs, Takhe Kak PostgreSQL, Valkey u Qdrant, a takxke NVIDIA
Triton Inference Server. Ona npenoctaBnsieT moJsb3oBatessiM AOCTYIN Kak 4epe3 6ora B Telegram,
Tak U uepe3 BebG-uHTepdeiic ¢ ayreHTHdrKaunei yepes OpenlD Connect. TIpoBogunach oueHKa cu-
creMmbl o MetTpuke Mean Reciprocal Rank (MRR), pesysbTaThl KOTOPO# MOATBEPAHIIH CIOCOGHOCTD
CHCTEMBI H3BJIEKATb PEJIEBAHTHYIO HH(OPMALHMIO M3 CllellHalU3UPOBAHHON NOKyMeHTauuu. Paspabo-
TaHHOE pelleHHe SIBJSEeTCs 0CHOBOH /s Oyayliell nosHO(YHKIHOHAAbHOH ciucTeMbl RAG, criocoGHOM
reHepUPOBATh CBf3HblE OTBETHl HA 3alPOChl ONEPATOPOB.
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