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Temos pavadinimas: Dirbtiniu intelektu grjsto pokalbiy roboto jgyvendinimas jterptinéje
sistemoje NVIDIA Jetson

Tikslas: Sukurti, jdiegti ir iStirti pokalbiy robota, gristg didziaisiais kalbos modeliais (LLM),
naudojant ,,NVIDIA Jetson“ jterptine sistema. Sis robotas galés suprasti ir generuoti j Zmogy
panasius atsakymus realiuoju laiku, jis bus tinkamas naudoti jterptinése aplinkose, kuriose debesy
sistemos gali biiti nepasiekiamos.

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

Problema:

Pokalbiy robotai vis dazniau naudojami klienty aptarnavimo, virtualiy asistenty ir kitose
programose. Taciau dauguma Siuolaikiniy roboty remiasi debesy sistemomis, turin¢iomis didelius
skaiciavimo iSteklius. Tai riboja jy naudojima aplinkoje, kurioje yra prastas rySys arba kur butina
apdoroti duomenis vietoje. Jterptinés sistemos, pavyzdziui, ,,NVIDIA Jetson®, yra ekonomiskai
efektyvus sprendimas, taciau Sios sistemos susiduria su i$§tkiais, susijusiais su ribota skai¢iavimo
galia, atmintimi ir energijos vartojimo efektyvumu.

UZdaviniai:

1. Sukurti pokalbiy robota, naudojant didelius kalbos modelius, gebantj suprasti natiiralig kalbg ir
generuoti atsakymus.

2. Idiegti ir optimizuoti pokalbiy robotag "NVIDIA Jetson" jterptinéje sistemoje, kad jis veikty
realiuoju laiku.

3. Istirti sistemos nasuma greicio, tikslumo ir skaic¢iavimo efektyvumo pozitriu.

4. Istirti galimus sistemos taikymus jvairiose aplinkose, pavyzdziui, robotikoje, daikty interneto
renginiuose ir autonominése sistemose.

Metodika:

1. Modelio kiirimas: naudoti i§ anksto parengtus kalbos modelius ir pritaikyti juos pokalbiams.

2. Modelio diegimas: pokalbiy modelj perkelti j ,,NVIDIA Jetson“ platformg, naudojant tokias
sistemas, kaip ,,NVIDIA TensorRT*, kad bty optimizuotas naSumas. Daugiausia démesio skirti
atminties pédsako maZinimui ir inferencijos spartos didinimui, kad atitikty jterptinés sistemos
ribotas galimybes.

3. Testavimas ir vertinimas: atlikti bandymus, siekiant jvertinti roboto veikimg realiuoju laiku
Jvairiomis sglygomis.

Laukiami rezultatai:

1. Veikiantis pokalbiy robotas, galintis veikti NVIDIA Jetson jterptingje sistemoje realiuoju laiku.
2. [zvalgos apie dideliy kalbos modeliy nasumo apribojimus ir galimybes krastiniy kompiuteriy
jrenginiuose.

3. Pokalbiy roboto integravimo ] jvairias krasto kompiuterijos taikomgsias programas,
pavyzdziui, robotika, iSmaniuosius namy jrenginius ir autonomines sistemas, galimybes.

Priemonés: jterptiné¢ sistema ,,Jetson Orin Nano“ (mini kompiuteris), programavimo aplinka
debesyje (,,Google Colab®, ,,Kaggle*), kompiuteris su GPU.

Reikalingi jgiidziai: angly kalbos Zinios, programavimo pagrindai (Python), atkaklumas
sprendZiant uzduotis/problemas.

Temg sitilantis mokslininkas/déstytojas: prof. dr. Dalius Matuzevicius
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Topic: Implementation of an Al-Based Conversational Bot on NVIDIA Jetson Embedded System

Objective: This project aims to develop, implement, and evaluate a conversational bot based on
large language models (LLMs) using the NVIDIA Jetson embedded system. The bot will be
capable of understanding and generating human-like responses in real-time, making it suitable for
applications in embedded environments where cloud-based systems may not be feasible.

A short description of the topic (maximum 2000 characters):

Problem:

Conversational bots are increasingly used in customer service, virtual assistants, and other
applications. However, most modern bots rely on cloud-based systems with significant
computational resources. This limits their use in environments with low connectivity or where
on-site processing is essential. Embedded systems, such as the NVIDIA Jetson, provide a cost-
effective solution, but these systems face challenges related to limited computational power,
memory, and energy efficiency.

Research Objectives:

1. Develop a conversational bot using large language models, capable of natural language
understanding and response generation.

2. Deploy and optimize the conversational bot on the NVIDIA Jetson embedded system for real-
time operation.

3. Investigate the performance of the system in terms of speed, accuracy, and computational
efficiency.

4. Explore potential applications for the system in various environments such as robotics, 10T
devices, and autonomous systems.

Methodology:

1. Model Development: Utilize pre-trained language models and adapt them for conversational
purposes.

2. Model Deployment: Port the conversational model to the NVIDIA Jetson platform using
frameworks such as NVIDIA TensorRT for optimizing performance. Focus on reducing the
memory footprint and improving inference speed to fit the limitations of the embedded
environment.

3. Testing and Evaluation: Conduct tests to assess the real-time performance of the bot under
various conditions.

Expected Outcomes:

1. A functional conversational bot capable of operating on the NVIDIA Jetson embedded system
in real-time.

2. Insights into the performance limitations and capabilities of large language models on edge
computing devices.

3. Potential for the conversational bot to be integrated into various edge-based applications such
as robotics, smart home devices, and autonomous systems.

Tools: Jetson Orin Nano embedded system (mini-computer), cloud programming environment
(Google Colab, Kaggle), computer with GPU.

Required skills: English language skills, basic programming skills (Python), persistence in
solving tasks/problems.

Scientist/teacher proposing the topic: prof dr Dalius Matuzevicius




