STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Laikui jautriy Ziniy grafy kiirimas ir vertinimas dinaminés
informacijos reprezentacijali

Tikslas: istirti ir jvertinti metodus, kaip jtraukti laiko informacijg j ziniy grafus, sickiant geriau
atvaizduoti ir samprotauti apie nuo laiko priklausomus duomenis.

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Tradiciniai ziniy grafai (angl. Knowledge Graphs) efektyviai fiksuoja ry$ius tarp objekty, taciau
daznai neapima laiko dimensijos — kaip faktai ir rysiai keiciasi laikui begant. Sis apribojimas
sumazina jy naudingumg dinaminése srityse, tokiose kaip naujieny analiz€, moksliniai tyrimai ar
ivykiy stebésena Laikui jautriis ziniy grafai (angl. Temporally-Aware Knowledge Graphs)
praplecia tradicin] modelj, susiedami laiko Zymas, intervalus ar besikei¢iancius atributus su
subjektais ir briaunomis, taip jgalindami laiko atzvilgiu jautrius samprotavimus.

Projektas bus skirtas laikui jautraus ziniy grafo prototipo kiirimui i$ strukttirizuoto arba pusiau
strukttirizuoto duomeny rinkinio (pvz., ,, Wikipedia“ jvykiy duomeny, moksliniy publikacijy ar
atviros vyriausybés duomeny). Studentas naudos jvairius duomeny modelius, kurie fiksuoja laiko
galiojimg ir testuos laiko uzklausy mechanizmus (pvz., ry$iy paieska pagal konkrecig datg). Galés
buti tiriami ir palyginami keli laiko Ziniy jterpimo (angl. temporal embedding) metodai.

Laukiamas rezultatas yra veikiantis laikui jautraus ziniy grafo prototipas, kartu su jvertinimu,
kaip laikinis modeliavimas pagerina uzklausy aktualumg ir besikei¢ian¢iy duomeny supratima.

Temga sitlantis mokslininkas/déstytojas: Vadimas Starikovic¢ius (FMF Matematinio modeliavimo
katedra, Lygiagrec¢iyjy skaic¢iavimy laboratorija)




TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Building and Evaluating Temporally-Aware Knowledge Graphs for Dynamic
Information Representation

Goal: The goal of this project is to explore and evaluate methods for incorporating temporal
information into knowledge graphs to better represent and reason about time-dependent data.

Short description (max. 2000 characters):

Traditional knowledge graphs (KGs) effectively capture relationships between entities but often
overlook the temporal dimension — how facts and relationships change over time. This limitation
reduces their usefulness in dynamic domains such as news analysis, scientific research, or event
monitoring. Temporally-aware knowledge graphs (TKGs) extend the traditional model by
associating timestamps, intervals, or evolving attributes with entities and edges, enabling time-
sensitive reasoning.

The project will focus on building a prototype TKG from a structured or semi-structured dataset
(e.g., Wikipedia event data, scientific publications, or open government data). The student will
design data models that capture temporal validity and implement temporal query mechanisms
(e.g., retrieving relationships valid at a given time). Several temporal embedding or reasoning
techniques can be explored and compared based on accuracy, scalability, and interpretability.

The expected outcome is a functioning TKG prototype accompanied by an evaluation of how
temporal modeling improves query relevance and understanding of evolving data. The research
will highlight the potential of TKGs for applications in information retrieval, trend detection, and
dynamic knowledge representation.

Supervisor researcher/lecturer: Vadimas Starikovi¢ius (Department of Mathematical modelling,
Laboratory of Parallel Computing)




