CIVIL-557
Decision-aid methodologies

in transportation

Lecture |:
Data preparation and visualisation in Python

Tim Hillel

Transport and Mobility Laboratory TRANSP-OR
Ecole Polytechnique Fédérale de Lausanne EPFL

-g%RANSP-DR EPFL




Motivation
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Motivation

First game of playoffs - tree falls LHC move stadium to 20,000

on tracks no trains from Prilly seater stadium in Crissier

0 How many replacement busses 0 Extension of M1 line to Crissier?
are needed...

Shuttle busses to Renens?

0
0 ..and to where? 0 Let people walk?
O

Other solution?
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Motivation

How to aid informed decisions for transportation
network management and investment?

Understand how people interact with a transport
network
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Motivation: Mode choice

R i Eppaig —
n,.,wr.wrm;\;?mnw.mu.\' 5 ; R R AL 200 : e ";{“L"‘ B / ///.d(/"';' ;/'? ‘\W,.“\\
q%% / e w1 \.5‘!; ig
4 /. ¥
A1009 / l’ wg‘u’\ A];;j
1\ B173
| 3
!

N>

Noel Park
g
&é’ R
: w,.;.w‘“ Bark
West Green

e
- Walthamstow,
R

[he Laddet

% Harringay
2
1

St Arisg

—

/ (,‘r/“ d
1 XVdnslea Wi
/ n Man
{ The Green 3
! Stamford Hill Leytonstone’ A,
- Valentnes
Park

City.of;
London

Wanstead

l ’ =
Stoke Newington & Flats Cemetery. -
by g
ot Homeey. \ Lower Clapton \
| Shackiewell\, =7 ™
ew \
" N \ Stratford New.
’ c Homerton )\ Town
Q‘. /, Ball's Porid™ ¥ e o g ol ga s 7
Y 3 A T e .
~Highbury -
| a
Canonbury Lnganc ;‘ Dalston’ & Hackney.
B | De Beawvoif || ’I w:,u‘
5 ’Islington o) Victorla X
E | A1205 ~ Park o cvm B W RGP A
3 = [ : ™ h 3 e
Sl - P i B \Wact Ham =R

7 TRANSP-OR




Motivation: Mode-choice

For a given origin-destination pair (trip)...

... predict chosen mode

Historically tackled using Discrete Choice Models
(DCMs)
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Motivation: Machine learning

This course will introduce Machine Learning (ML)
approach (as alternative to DCMSs)

Specifically, supervised classification of mode
choice

(Mathematical Modelling of Behaviour module for
DCM approach)
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Structure

0 One case-study
0 5 interactive(!) sessions

0 Each session introduces new element of
approach...

0 ...and covers both theory and practice
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Structure

Date Lecturer Topic

Feb 19 Nikola Obrenovic Introduction to decision science and linear optimization

Feb 26 Nikola Obrenovic Linear Programming and Duality

Mar 5 Tim Hillel Introduction to Python and data visualisation

Mar 12 Tim Hillel Classification methods 1: Logistic regression and probabilistic metrics
Mar 19 Tim Hillel Classification methods 2: Deterministic methods and discrete metrics
Mar 26 Guest Speaker Operations Research in Practice

Apr 2 Mid-term exam

Apr 16 Nikola Obrenovic Integer optimization

Apr 16 Nikola Obrenovic Multicommodity Network Design |

Apr 23 No Lecture (Easter Holidays)

Apr 30 Nikola Obrenovic ~ Multicommodity Network Design Il

May 7 Tim Hillel Classification methods 3. Ensemble methods and hyperparameter search I

May 14 Tim Hillel Classification methods 4: Issues with performance validation

May 21 Hillel and Obrenovic Research Topics from TRANSP-OR and Presentation of the Final Projects

May 28 Hillel and Obrenovic Questions and Answers
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Case study
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Today

0 Introduce and use tools
0 Including:

— Python

— Jupyter

— Numpy

— Matplotlib

— Pandas
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