e POSUDEK VEDOUCIHO

UCENI

TECHCKE ZAVERECNE PRACE

I. IDENTIFIKACNi UDAJE

Nazev prace: Multi-agent System Distributed Sensor Fusion Algorithms
Jméno autora: Shaondip Bhattacharya

Typ prace: diplomova

Fakulta/ustav: Fakulta elektrotechnicka (FEL)

Katedra/ustav: Katedra Ridici Techniky

Vedouci prace: Kristian Hengster Movric, PhD

Pracovisté vedouciho prace:  Katedra Ridici Techniky

Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani primérné naroéné

Hodnoceni ndrocnosti zaddni zdavérecné prdace.

This thesis addresses the assigned tasks mainly in their simpler instances, but there is plenty of room for further extensions,
and for analysis of more complicated cases, based on the presented results and achievable along the lines mentioned in the
text. .

SpInéni zadani spinéno

Posudte, zda predloZend zdvéreénd prdce splriuje zaddni. V komentdri pfipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spInéno, pokuste se posoudit zdvaznost, dopady a
pripadné i priciny jednotlivych nedostatkd.

As assigned, the thesis investigates sensor fusion and estimation under uncertainties within networked multi-agent systems.
This topic thus brings together two very dynamic fields of current research interest; sensor fusion and multi-agent
cooperation. The thesis is self-contained in that it gives introductory chapters, Chapter 1 and 2, presenting the required
theoretical background. The subsequent developments, in Chapters 3 and 4, include novel special types of synchronization
algorithms, involving single-integrator agents as well as agents with possibly more complicated dynamics. Several different
algorithms are studied, both in discrete-time and continuous-time, which asymptotically achieve sensor fusion from multiple
information sources of varying reliability through distributed synchronization. Statistical analysis was carried out to examine
the properties of signals resulting at each agent as a consequence of applied algorithms.

Aktivita a samostatnost pfi zpracovani prace A - vyborné

Posudte, zda byl student béhem reseni aktivni, zda dodrZoval dohodnuté terminy, jestli své reseni priibézné konzultoval a zda
byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tvirci prace.

Through his work the author demonstrated understanding of the background material at a level sufficient for further
independent research. For example, he completed a proof of a generalized variant of a result whose more specialized form
was familiar from the literature, (Proposition 1), and he carried out a detailed statistical treatment of the time-series
obtained from numerical simulations.

Odborna uroven A - vyborné

Posudte troven odbornosti zavérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a dat
ziskanych z praxe.

The student successfully mastered and incorporated into the body of the thesis relevant current literature on stochastic
signals, Bayesian sensor fusion and cooperative control. The conducted numerical simulations made the student draw
independent conclusions on performance of the studied algorithms.

Formalni a jazykova Uroven, rozsah prace A - vyborné
Posudte spravnost pouZivani formdlnich zdpisi obsaZenych v prdci. Posudte typografickou a jazykovou stranku.
The level of English language used is satisfactory.

‘ Vybér zdrojt, korektnost citaci A - vyborné
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Vyjddrete se k aktivité studenta pri ziskavani a vyuzZivani studijnich materidl( k reseni zavérecné prdce. Charakterizujte vybér
pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vSechny prevzaté prvky radné odliseny od
vlastnich vysledki a uvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace upiné a v souladu s citacnimi
zvyklostmi a normami.

All relevant literature is consulted. The background references chosen cover the pertinent fields of random signals and noise
and cooperative control. Journal papers reporting most recent results on distributed observation were consulted and
referred to. The required theoretical background and results have all been properly cited. No ethical violations were found.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k urovni teoretickych vysledkd, nebo k urovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystuplm, experimentdini zruc¢nosti apod.

The research topics assigned are of current interest for a wider scientific and engineering community in that they bring
together results in cooperative control/estimation on distributed networks and sensor fusion methods for information
sources of differing reliability. This thesis offers a contribution to those fields with future routes of extension possible. The
student has demonstrated the ability to treat the encountered problems using theoretical as well as numerical methods.

Il. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

Mr. Shaondip Bhattacharya successfully used the existing results, familiar from the literature, to develop original
extensions applicable to distributed sensor fusion through networked multi-agent systems. These results are, to
my knowledge, novel and of considerable engineering interest. During his work, the student thus demonstrated

an ability to work independently and arrive at correct conclusions from conducted research. It is for that reason
that | recommend the grade below.

PredloZzenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 5.6.2017 Podpis: Kristian Hengster Movric
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