COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1169 | SEMESTER |9

COURSE TITLE | Quantitative Methods in Transportation

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTAI O€ OIQKPITA UEPN TOU UAORLATOS TT. X.
AaAééei, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SIGQKTIKES QITOVEUOVTAI EVIQia yid TO
oUvoAo Tou pabnuarog avaypawreticeBoouadiaies wpes OI0aoKaAiagcKaIToalvoAo
TwvV 810aKTIKWY povadwy / ECTS

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
OIOAKTIKES [1E60O0I TTOU X PNOILOTTOIOUVTAI TTEPIYPAPOVTaI AVAAUTIKA OTO 4.

COURSE TYPE: | Elective

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikéTnTag

PREREQUISITE KNOWLEDGE: |Operations Research & Optimisation, Transportation
Systems Planning, Probabilities and Statistics

COURSE AND EXAMS LANGUAGE: | Greek (or in English for Erasmus students)

COURSE OFFERED TO| YES
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1596

2. LEARNING OBJECTIVES

Learning Objectives
lepiypapovral Ta pabnaiakd amoreAéouara Tou uabruaTog Of GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKAPWON ToU Labnuarog.
SupuBouAcureite o lMNMapdaptnua A
o [lepiypaqpn rou Emimédou rwv Mabnoiakwv ArroteAsoudrwy yia kGBe éva kUkAo amroudwy alugwva e lAaioio MMpoodviwy Tou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg Emiédwy 6, 7 & 8 rou EupwrtraikoU MAaioiou lMNpoaoviwv Aid Biou Maénaong kai lNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

Upon successful completion of the course, students will be able to:
1.Familiarize with the fundamental categories of the quantitative methods applicable to transport problems.
2.Realize the influence of quantitative methods on modern intelligent transportation systems.

3.Comprehend the significance of open-source software and programming in solving transportation
problems.

4.Develop code to implement the models.
5.Evaluate the models in terms of their usefulness and reliability.

6.Combine different areas of knowledge to formulate integrated models for the analysis, optimization, and
forecasting of traffic demand.

7.Delve independently into advanced topics concerning the development of quantitative methods in
transportation.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyaaia ot diemiotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

. Use advanced technologies to search for, analyses, and synthesize data and information to address
complex transportation issues

*  Work independently to address semester assignments.
= Work in teams during courses to develop strategies and models for the analysis of large datasets

=  Engage in independent, creative, and inductive reasoning during lectures and the semester's oral
exams.

. Engaging in critical and self-reflective thinking during lectures and the semester's oral exams.

3. COURSE DESCRIPTION

The course covers advanced concepts on quantitative methods applied in the analysis of transport systems.
The teaching expands on topics such as Intelligent transport systems, Network optimization. And Real-time
traffic management and telematics systems. The following methods of data analysis and prediction are also
discussed: Applied statistical modelling (regression, classification, etc.), Machine learning models for
precise predictive analytics and stated and revealed preference surveys.

'The course includes 4 compulsory assignments and an oral examination. All applications of the module are
developed in the open-source python programming language. The curriculum includes 4 class periods per
week of theoretical lectures and lab sessions. In the lab sessions, examples of practical applications are
developed to support the overall the understanding of the subject matter. It should be noted that there is no
clear distinction between theoretical lectures and lab sessions, since during the lectures examples of
exercises are presented, and during the lab sessions queries regarding the theory are addressed. The
students form one class.

The syllabus addresses the following:
Intelligent Transportation Systems

eIntroduction. Systems. Concepts and Models. Databases. Introduction to Quantitative Methods
Applied Statistical Modelling and Machine learning

eData mining and hypothesis testing

eLinear and Logistic Regression, Stated and Revealed Preference Surveys. Classification problems.

Optimization

eTransport and location problems.

+Optimal design problems.

eAdvanced methods of traffic assignment and public transport.

eIntelligent Transport Systems and Optimization.
Programming in python

eIntroduction to python.

eBasic programming concepts.

oClassification, clustering, optimization and prediction algorithms for transportation problems.
Applications in python.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

Classroom lectures. Hands-on coding sessions of
transport applications in the lab.

TEACHING MEDIA:
XpnonT.I1.E.otmAibaokadia, otnv
Epyaarnpiakny Ekmaideuan, atnv Emkoivwvia

\Whiteboard presentations.
Presentations in PowerPoint
Coding sessions in python.

IE TOUG POITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTika o Tpo1Tog Kai uéBodol
d10aokaliag.
AlaAé€eic, Zeuvapia, Epyaatnpiakn Aoknon, Aoknan
lediou, MeAérn & avdAuon  BiBAioypagiag, Classroom lectures. 4x13=52

®povriaripio, [lpaktikn (Tomobérnan), KAvikn
Aoknan, Kallitexviké Epyaaornpio, AiadpadcTikni
o16aoKkalia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmévnon
ueAETNG (project), Zuyypagn epyaciag / epyaciwy,
KaAAitexvikn dnuioupyia, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH yia KGO
pabnoiakn opaoctnpiéTnTa Kabws Kal Ol WPES UNn
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag o€ emimedo e€aunvou va avrioToIXEl aTa
standards rou ECTS

Illustrative model development
applications, solved in class as
part of the lectures.

Assignments. Students 4x22=88
individually prepare and submit 4
predefined assignments in
python. The assignments are
corrected by the lecturers and
handed back during the oral

examination.
Preparation for the oral 10
examination
OVERALL: 150

STUDENT ASSESSMENT:
lepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Alaquoppwriky i Zuutepacuariki,  Aokipaoia
MNoAAamAng  EmAoyng, Epwrioeis  2uvroung
Amavrnong, Epwrrioeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnuarwyv, [pamrm) Epyaocia, ‘Ek6eon /
Avagopd, lMpowopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon Aobevoug, KaAitexvikny Epunveia, AAAn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéloAbynong kai eav kai mou givar mpooBaaiua arrod
TOUG QOITNTES.

Assessment language: Greek
(for Erasmus students: English)

The grade of each student is based solely on the
semester's assignments grades and the oral
examination at the end of the semester.
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