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Il. HODNOCENI{ JEDNOTLIVYCH KRITERI{

Zadani narocnéjsi
Hodnoceni ndrocnosti zaddni zavéreéné prdce.

Narocnost zadani pro studenta spocivala zejména v nutnosti samostudiem ziskat vice neZ jen zakladni
kompetence v oblasti modelovani a fizeni dopravy, coZ neni primarni aplikaéni doména pro studenty programu
Kybernetika a robotika. Ze se v nové aplikaéni doméné student velmi dobfe zorientoval, dokazal mimo jiné i pfi
mnohych interakcich s dopravnimi inZenyry, véetné prezentace na specializované zahraniéni konferenci.

Splnéni zadani splnéno
Posudte, zda pfedloZend zdvéreénad prdce splfiuje zaddni. V komentdfii pfipadné uvedte body zaddni, které nebyly zcela

splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zadéni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pfipadné i pficiny jednotlivych nedostatkd. B
PredloZeny text diplomové prace dokumentuje dokonalé spinéni ptivodniho zadani.

Aktivita a samostatnost p#i zpracovéni prace A - vyborné

Posudte, zda byl student béhem feSeni aktivni, zda dodrZoval dohodnuté terminy, jestli své Feseni priibéZné konzultoval a
_zda byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tviréi prdce.

Aktivita i samostatnost studenta byly pii feSeni diplomové prace naprosto vzorové. Student byl nejen
samostatny a aktivni v té fazi solitérni, kdy procital odbornou literaturu, konfiguroval a pouzival pokroéilé
simulaéni nastroje SUMO a OMNeT++ a nasledné zpracovaval data z nich, ale zvlastni pochvalu si zaslouZi i za
iniciativu pi uspéSném kontaktovani nejriiznéjSich dopravnich specialistd s Zadostmi o konzultace &i pfimo
poskytnuti dat. Lze i z této zkuSenosti vyvozovat, Ze student bude velmi samostatnym, iniciativnim a
spolehlivym ¢lenem kaZdého tymu, ke kterému se v budoucnu pfipoiji.

Odhorna uroveri A - vyborné

Posud'te uroveri odbornosti zdvéreéné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladii a
dat ziskanychz praxe. - -

Odvedena prace je velmi kvalitni ba pfimo vynikajici. Posoudit to mohu i na zakladé reakci nékolika specialist
z oblasti dopravy, jichZ jsem byl pfi nejruznéjSich konzultacich a prezentacich svédkem. JelikoZ studentem
navrzené feSeni zaujalo prdmyslového projektového partnera, je dokonce vysoce pravdépodobné, Ze toto se

ryvs

v nejblizsich mésicich do¢ka experimentalniho ovéfeni v b&Zném dopravnim provozu.

Formalni a jazykova troveri, rozsah prace A - vyborné
Posudte sprdvnost pouZivéni formdlnich zépis( obsaZenych v prdci. Posudte typografickou a jazykovou strénku.

Jsem velmi spokojen. Prace je psana velmi kvalitni a Zivou angli¢tinou. Sazba textu a matematickych vzorci i
grafické vstupy jsou na velmi profesiondini trovni. Rozsah je adekvatni.
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Vybér zdroju, korektnost citaci A - vyborné |
Vyjdadrete se k aktivité studenta pfi ziskdvani a vyuZivdni studijnich materigli k feseni zdvéreéné prdce. Charakterizujte

vybér pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovéfte, zda jsou viechny prevzaté prvky fadné
odlideny od viastnich vysledkd a dvah, zda nedoslo k poruseni citaéni etiky a zda jsou bibliografické citace upiné a v souladu |
s citaénimi zvyklostmi a normami. e e
Student predvedl schopnost zorientovat se v nové aplikaéni oblasti nalezenim a pfeétenim relevantnich
vyzkumnych praci. Naprostou vét$inu z 29 odkazovanych praci tvofi &ldnky z mezinérodnich odbornych
Casopisi a konferenci.

Daldi komentaie a hodnoceni
Vyjadrete se k drovni dosaZenych hlavnich vysledka zavéreéné prdce, napf. k drovni teoretickych vysledkd, nebo k trovni a
funkénosti technického nebo programového vytvoreného feseni, publikacnim vystupim, experimentdini zruénosti apod.

IIl. CELKOVE HODNOCENI A NAVRH KLASIFIKACE
Shriite aspekty zavérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

Velmi povedena diplomova prace z oblasti matematického modelovani, simulace a Fizeni dopravy. Simulaci
ovéfené fedeni prijezdu vozidla integrovaného zachranného systému svételnou kfiZovatkou, které vyuziva pfimou
bezdratovou komunikaci mezi vozidlem a faditem kfiZovatky, bude v nadchdazejicich mésicich dokonce
projektovym partnerem z primyslu experimentalné ovéfeno v redlném dopravnim provozu.

Velmi kvalitné pfipraveny text diplomové prace sdm zamyslim rozdavat a rozesilat aktuaInim i budoucim
primyslovym partnerim coby skvélou dokumentaci na§eho zvlddnuti dané problematiky i skromného aviak
konkrétniho pfispévku do ni. Text posloui i coby prakticky dvod do pouZivani simulagnich nastrojG SUMO a
OMNeT++, Kromé toho se viak (snad) stane i zékladem pro shrnujici odborny &lanek, ktery student je3té pfipravi.

PfedloZenou zavére¢nou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 5.6.2019 Podpis:
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The presented diploma thesis deals with simulation of passing of an emergency vehicle through a
signalized intersection. The simulated scenarios are of two types: without intersection controller action
and with an active change in the signal plan — a pre-emption {or priority). The goal of the thesis was to
simulate passing of emergency vehicle in different scenarios and assess the effect of the priority type
on several measurable quantities: the travel time of the emergency vehicle, the travel time of the other
vehicles and their waiting time at intersections.

The author selected the program SUMO as the main simulation tool. This program was supported by
several other tools and add-ons to enable simulation of the scenarios. | think that the choice of the SW
tools was right, and the thesis shows author’s good understanding of the simulation environment.

To make the simulation trustworthy, the author based the simulation setting on real data. The data
was obtained from induction detectors. As it is often the case in practice, the data was not complete
and not all useful measured quantities were provided. However, the author successfully coped with
this problem and the comparison of simulated and real data presented in the thesis shows a good
match.

The thesis describes two ways of giving a priority to the emergency vehicle: the standard and widely
used virtual boundary and a newly proposed queue-discharge based algorithm. In the latter the author
even improved an approach presented in a recent publication. In addition, the new approach enables
a more automatic and less-tedious deployment of priority algorithms at individual intersections.

The last chapter of the thesis presents an extensive comparison of the presented approaches for
priority. As the simulations show, the proposed priority method has lower effect on the other vehicles
than the virtual-boundary approach, while keeping the travel time of the emergency vehicle
comparable. Quite logically, giving no priority at intersection results in the lowest travel time of other
vehicles. All the results make sense and | believe that such a thorough simulation analysis might
contribute to more frequent deployment of emergency vehicle priority by municipalities. | think that
the simulation results are of interest of the traffic-control community.

The thesis is well written and organized. The level of the English language is very good. There are of
course some typos and some imprecise statements, but they do not complicate reading and
understanding. | only have a few remarks to the presenting of the theoretical results. In chapter 4 | did
not like the way the author switches between simulated and theoretical findings, since this makes the
derivation of the final formulas (4.14, 4.16) quite difficult to follow. In addition, | think that the two
driver models in section 2.2 should be discussed in more details {their advantages, disadvantages).

The thesis shows that the author has the abilities which a good control engineer should have:
understand the problem domain, process incomplete data, create a simulation model of the given
problem, verify the proposed solution by such simulation and present the result in a written form.

| recommend the thesis for defense and | propose the grade A — excellent (95 points).



Questions:

1. The simulation results show only small difference between virtual boundary and queue-
discharge model algorithms. Would the difference be more apparent when less conservative
setting is used? For instance, to use better estimate of emergency vehicle speed (not 50
instead of 75), no 5 seconds rule when not necessary?

2. There are different types of emergency vehicles with different properties, mainly different
approach speeds (from heavy trucks of fire brigade to light and fast police cars). Different
vehicles might require different treatment. What would have to be changed in the presented
priority algorithms to incorporate the differences among vehicles?
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