STUDENTUY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Autonominis objekty skaifiavimas ir kliti¢iy vengimas naudojant ,,Jetson
Nano Bot" rinkinj, taikant kompiuterine rega ir dirbtinj intelekta

Tikslas: Palengvinti bakalauro studenty ziniy jgijimg ir moksliniy tyrimy jgiidziy tobulinima,
praktiskai jgyvendinant ir tyrinéjant objekty skai¢iavimg naudojant kompiuterinés regos algoritmus
autonominiam roboto judéjimui

Trumpas temos vykdymo aprasymas (ne daugiau kaip 2000 zenkly):

Sio tyrimo projekto metu studentai jgis supratima apie kompiuterinés regos algoritmy ir dirbtinio

intelekto (DI) metody integravimag, siekiant pagerinti autonominiy roboty sistemy galimybes,

sprendziant objekty skai¢iavimo patalpoje ir autonominio roboto jud¢jimo problemas.

Tyrimy apimtis:

a) Susipazinimas su ,Jetson Nano Bot“ (toliau — jranga): aparatinés jrangos komponentais,
programinés jrangos kiirimo aplinkos ir galimy biblioteky supratimas.

b) Ivadas j kompiutering regg ir DI: pagrindiniy kompiuterinés regos sgvoky, algoritmy
tyrinéjimas, ir jy taikymas autonomingje robotikoje.

C) Integravimas ir eksperimentavimas: algoritmy objekty skaiciavimui ir DI algoritmy
autonominiam jud¢jimui integravimas j duota jrangg ir eksperimenty vykdymas, siekiant
patvirtinti jgyvendinima.

Uzduotys:

a) Objekty skaiciavimo jgyvendinimas: studentai integruos kompiuterinés regis algoritmus, kad
suskaiciuoty konkrecius objektus kambaryje, naudojant kameros duomenis.

b) SavarankiSsko judéjimo jgyvendinimas: studentai jgyvendins DI algoritmus, skirtus
autonominiam roboto judéjimui, atsizvelgiant j kliti¢iy aptikimg ir i§vengima.

) Integravimas ir eksperimentavimas: studentai iStirs ir jvertins sistemos naSuma, tobulins
taikomus algoritmus.

Numatomi rezultatai:

a) ISpléstinis supratimas: studentai jgis gilesnj supratimg apie kompiutering regg ir DI

koncepcijas bei jy integracija su robotika.

b) Patobulinti tyrimy jgudziai: studentai jgis svarbiy tyrimy jgudziy, jskaitant eksperimento

planavimg, duomeny analizg, problemy sprendimg ir dokumentacija.

c) Pasitikéjimas ir kompetencija: studentai jgis pasitikéjimo dirbdami su paZangiausiomis

technologijomis ir pritaikydami savo Zinias aktualioms problemoms.

d) Moksliniy tyrimy indélis: studentai jsitrauks j akademing bendruomeng, dalindamiesi savo

iSvadomis per projekto dokumentus, ir galbiit pristatymus.

Naudojami istekliai:

»Jetson Nano Bot“ rinkinys ir susij¢ priedai (turi Elektroniniy sistemy katedra).

Tema sitlantis mokslininkas/déstytojas: dr. Vytautas Abromavicius




Topic title: Autonomous Object Counting and Obstacle Avoidance Using the Jetson Nano Bot Kit
With Computer Vision and Artificial Intelligence

Obijective: To facilitate the acquisition of knowledge and research skills of undergraduate students
through the practical implementation and exploration of object computation using computer vision
algorithms for autonomous robot movement

Through this research project, students will gain an understanding of the integration of computer
vision algorithms and artificial intelligence (Al) techniques to improve the capabilities of
autonomous robotic systems to solve indoor object counting and autonomous robot locomotion
problems.

Scope of research:
(a) Familiarisation with the Jetson Nano Bot (hereafter referred to as "the hardware"): hardware
components, understanding of the software development environment and available libraries.
b) Introduction to computer vision and 10T: exploration of basic computer vision concepts,
algorithms, and their application in autonomous robotics.
c) Integration and experimentation: integration of algorithms for object computation and loT
algorithms for autonomous movement into given equipment and running experiments to validate
implementation.

Tasks:
(a) Implementation of object counting: students will integrate computer vision algorithms to count
specific objects in a room using camera data.
b) Implementation of autonomous locomotion: students will implement IoT algorithms for
autonomous movement of the robot, considering obstacle detection and avoidance.
c) Integration and experimentation: students will investigate and evaluate the performance of the
system and improve the algorithms used.

Expected results:
(a) Advanced understanding: students will gain a deeper understanding of computer vision and loT
concepts and their integration with robotics.
b) Enhanced research skills: Students will acquire important research skills including experimental
design, data analysis, problem solving and documentation.
c) Confidence and competence: students will gain confidence in working with cutting-edge
technologies and applying their knowledge to relevant problems.
d) Research contribution: students will engage with the academic community by sharing their
findings through project papers and possibly presentations.

Resources used:
"Jetson Nano Bot kit and related accessories (available from the Department of Electronic
Systems).

Scientist/teacher proposing the topic: assoc. prof. dr. Vytautas Abromavidius




