STUDENTUY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Dirbtiniu intelektu gristas geodezinis statiniy deformacijy monitoringas ir
realiy poslinkiy atpazinimas

Tikslas: Sukurti ir eksperimentiskai jvertinti dirbtiniu intelektu grista geodeziniy matavimy
analizés prototipa, padedant] atpazinti realius statiniy poslinkius, jvertinant matavimo neapibréztj
ir temperatiiros poveik].

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

Studentas kartu su vadovu suplanuos laboratorinj deformacijy matavimo eksperimentg arba
pasirinkto statinio stebéseng. Naudojant tacheometrg ar skaitmeninj nivelyra, bus atlickami
kartotiniai kontroliniy taSky matavimai, tikrinamas atraminiy tasky stabilumas, registruojama
temperatiira ir matavimo sglygos. Laboratoriniame bandyme bus sukuriami zinomo dydzio
poslinkiai; papildomai modeliuojamas matavimo triukSmas, iSskirtys ir duomeny triikiai.

Gauti duomenys bus sutvarkyti j laiko eilutes, jvertinta matavimo neapibréZztis ir temperatiiros
sasajos su pokyciais. Python aplinkoje studentas, padedamas vadovo, pritaikys vieng ar du
masininio mokymosi metodus, pavyzdziui, regresija ir anomalijy aptikimg. Temperatiiros sukelti
realiis konstrukcijos poslinkiai bus nagriné¢jami atskirai nuo matavimo paklaidy.

Al metodo rezultatai bus palyginti su statistiniu poslinkiy reikSmingumo vertinimu. Patikra bus
atlickama su modelio mokymui nenaudotomis vélesnémis matavimy serijomis. Bus vertinamas
zinomy poslinkiy aptikimas, klaidingy signaly daznis ir maziausias patikimai atpazjstamas
poslinkis.

Tyrimo naujumas siejamas su kontroliuojamais geodeziniais eksperimentais pagristu Al ir
statistiniy metody palyginimu, atsizvelgiant | duomeny neapibréztj. Numatomi rezultatai -
eksperimentinis duomeny rinkinys, analizés prototipas ir rekomendacijos Al taikymui
deformacijy stebésenoje. Studentas parengs tyrimo ataskaitg ir konferencinio pranesimo
medziagg.

Temag sitilantis mokslininkas/déstytojas: Dominykas Slikas




TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Al-Based Geodetic Monitoring of Structural Deformations and Detection of Real
Displacements

Goal: To develop and experimentally evaluate an Al-based prototype for geodetic measurement
analysis that helps identify real structural displacements while accounting for measurement
uncertainty and temperature effects.

Short description (max. 2000 characters):

Under the supervisor's guidance, the student will plan a laboratory deformation measurement
experiment or monitoring of a selected structure. A total station or digital level will be used for
repeated measurements of monitoring points, with checks on reference point stability and records
of temperature and measurement conditions. The laboratory experiment will introduce
displacements of known magnitude; measurement noise, outliers and data gaps will also be
simulated.

The data will be organised into time series, and measurement uncertainty and relationships
between temperature and observed changes will be assessed. With the supervisor's support, the
student will apply one or two machine learning methods in Python, such as regression and
anomaly detection. Actual temperature-induced structural displacements will be examined
separately from measurement errors.

The Al method will be compared with statistical tests of displacement significance. Validation
will use later measurement series excluded from model training. The assessment will cover
detection of known displacements, the false alarm rate and the smallest reliably detectable
displacement.

The research contribution lies in comparing Al and statistical methods using controlled geodetic
experiments while accounting for data uncertainty. Expected outputs include an experimental
dataset, an analysis prototype and recommendations for applying Al to deformation monitoring.
The student will prepare a research report and material for a conference presentation.

Supervisor researcher/lecturer: Dominykas Slikas




