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Today’s agenda

1 getting to know each other (≈ 20 minutes)

2 How is the course organized? (≈ 20 minutes)

3 Q & A about the organization (≈ 10 minutes)

4 What is this course about? (≈ 40 minutes)

5 Q & A about the content (≈ 10 minutes)

Martin Aleksandrov (FU Berlin) Universität Bamberg 2 / 39



Martin Aleksandrov (FU Berlin) Universität Bamberg 3 / 39



How is the course organized?
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Basic information

I Type: research training with integrated seminar

I Credits: 6 ECTS

I Contacts: christoph.benzmueller@uni-bamberg.de and
martin.aleksandrov@fu-berlin.de

I Routine: bi-weekly

I Time slot: Wednesday 12:00-14:00

I Location: room WE5/01.003 (https://www.uni-
bamberg.de/its/dienstleistungen/pc-pools/we501003/)

I Registration: via the VC system
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Main research steps
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Example 1: ideal research process1

1Huber, L. (2009). Warum Forschendes Lernen notig und moglich ist.
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Example 2: seminar research process2

2Huber, L. (2009). Warum Forschendes Lernen notig und moglich ist.
Martin Aleksandrov (FU Berlin) Universität Bamberg 8 / 39



Programme

Workload: 180 h (35 h work in classes, 145 h work at home)
Consultation hours: via Zoom by an appointment
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Implementation
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Group formation

I select a project and, based on your selection, write a 300-word
motivation statement

I describe your skills by using keywords, e.g. modelling, algorithms,
data, evaluation, math, statistics, ethics, Python, C/C++, etc.

I include your student data: Last Name, First Name, University,
Faculty, Study Program Name, Study Program Type (e.g. BA, MA),
Semester Number, Student Number, Student Email

I email the statement until the end of Sunday, October 23
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Roles and their tasks

I Researchers: modeling FMAs, modeling features, algorithm design,
and algorithm analysis.

I Programmers: algorithm implementation, algorithm testing, algorithm
evaluation, and algorithm comparison.

I Data scientists: data collection, data cleaning, data processing, data
formatting, and data analysis.

I Philosopher: investigating ethical frameworks for FMAs, and
formalizing such frameworks.
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Seminars and webinars
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Project requirements

I A presentation (≈15 slides, ≈10-15 min per person)
I present your findings
I take part in events
I deadline: end of teaching term

I A poster (size A1/A0)
I present your findings
I showcase at the seminar
I deadline: end of teaching term

I A scientific report (≈15 pages, max. 20 pages)
I introduction and related work
I results and conclusion
I deadline: end of semester term

I A scientific review (≈3 pages, min. 2 pages)
I short summary of the article
I feedback and evaluation
I deadline: end of semester term
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Conference participation
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Student feedback
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SoSe 22 scientific outcome
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A summary of student benefits

1 work on a research project

2 work in a research environment

3 improve technical writing skills

4 develop critical thinking

5 learn about decision making

6 network with other researchers

7 turn ideas into publications

8 turn ideas into theses

9 get credits for all these

10 often free food at conferences
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Q & A
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What is this course about?

How can we model and solve (ethical) challenges for
future mobility applications (FMAs)?

Part 1: Case studies of FMAs
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Case study 1: assistive technology

Goal: Assist people with severe
disabilities.

9.5% of the Germans are
disabled (7.9 million)
21% of them live with
dementia (1.6 million)

1 How to address autonomy in
Intelligent Vehicles (IVs) for
assistance?

2 Are there any possibilities for
harm?

3 How to tackle fair use given
the increasing number of
patients with disabilities?

4 Is explainability important for
assistive technologies? Why?
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Case study 2: garbage collection

Goal: Reduce the CO2

emissions related to households.

65% of all CO2 emissions are
related to households
30t of CO2 on average per
household per year

1 How to involve households in
garbage collection?

2 Are there any technical and
ethical challenges?

3 How to motivate households
to generate less garbage?

4 Are there any associated
privacy and bias challenges?
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Case study 3: fighting fire

Goal: Reduce the damage
caused by fire.

≈60-84 million acres and
≈3500 homes were lost
≈480 humans and ≈3 billion
animals were impacted

1 How to allocate observation
drones to collect information
to reduce uncertainty?

2 Are there any technical and
privacy challenges?

3 How to allocate firefighting
units to extinguish fire spots
efficiently?

4 Are there any associated
ethical consequences?
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Case study 4: relief support

Goal: Reduce the response time
needed for help.

≈ 230 000 people died in the
2004 earthquake and tsunami
≈ 135 448 properties were
seriously damaged

1 How to assign relief units to
affected areas?

2 Are there any safety
challenges?

3 How to minimize the response
time?

4 Are there any associated
constraints?
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Case study 5: taxi allocation

Goal: Reduce any possible bias
and discrimination.

drivers avoid customers based
on race and location
NYC Office of Inclusion offers
support to those in need

1 How to match taxis to
passengers?

2 What preferences might
drivers have?

3 What preferences might
customers have?

4 How to match taxis to
passengers under preferences?
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DISCUSSION
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What is this course about?

How can we model and solve (ethical) challenges for
future mobility applications (FMAs)?

Part 2: Methodology for FMAs

Martin Aleksandrov (FU Berlin) Universität Bamberg 27 / 39



Methodology: motivation

3

Claim: safety is necessary!
3https://www.nytimes.com/2021/06/29/business/tesla-autopilot-safety.html
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Methodology: motivation

Problem: safety is not sufficient!

I Goal 1: promote trust (see
Table 1)

I Goal 2: promote ethics (see
Table 2)

I Goal 3: promote fairness (see
Tables 1 and 2)
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Methodology: motivation

in 2020, European Institute of
Technology grants 400 million

trust, safety, transparency

in 2020, EU Strategy for
Sustainable and Smart Mobility

the transition to future mobility
requires using preferences

a number of events, e.g. TRA
2022, ITF 2022

transport and preferences
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IDEA: VRP & COMSOC definition

Social VRP: driver and customer preferences play a crucial part in the
management of the vehicles4.

4DFG project “Fairness and Efficiency in Emerging Vehicle Routing Problems”:
http://www.mi.fu-berlin.de/inf/groups/ag-ki/Projects/Fairness-and-Efficiendy/index.html
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VRP definition

Vehicle Routing Problem:=Model+Objective

Model:
V = {v1, . . . , vn}: a finite set of driver vehicles

begin bi , end ei , cap qi , time ti (l1, l2)
R = {r1, . . . , rm}: a finite set of customer requests

pickup pj , dropoff dj , demand mj

Objective: minimise the total time travelled by all vehicles5.

5
G. B. Dantzig and J. H. Ramser, “The truck dispatching problem,” Management Science, vol. 6, pp. 8091, October 1959.
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VRP example 1: optimal routes

Martin Aleksandrov (FU Berlin) Universität Bamberg 33 / 39



VRP example 2: optimal plans
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COMSOC definition

Computational Social Choice: computational analysis of problems arising
from the aggregation of preferences of a group of agents.
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COMSOC example 1: fair allocation6

Preferences

Valuations

2 1.5 1

1 2 1.5

1.5 1 2

Disvaluations

−2 −1.5 −1

−1 −2 −1.5

−1.5 −1 −2

How should we allocate the cars to the people?

6
H. Steinhaus. The Problem of Fair Division. Econometrica, 16:101–104, 1948.
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COMSOC example 2: fair allocation

Valuations

0.0426 0.0004 0.1019 0.1503 0.0541 0.1780

0.0365 0.0004 0.2311 0.1479 0.0649 0.1115

0.1124 0.0972 0.0574 0.0956 0.1441 0.1461

0.0368 0.0582 0.0242 0.0784 0.1844 0.1260

0.1212 0.0259 0.1574 0.1681 0.1501 0.1894

0.0285 0.0362 0.0674 0.1272 0.0254 0.1273

How should we allocate the cars to the people?
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Q & A
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An upcoming call for student assistants

I hire students who are interested to do research on ”Fairness and
Efficiency in Emerging Vehicle Routing Problems”.

Call 1: send your application documents to
information-ki@fu-berlin.de and martin.aleksandrov@fu-berlin.de

to be announced: March 2023
tentative deadline: March 31, 2023
employment type: 10h per week, but 41h per month
employment period: May 1, 2023 - April 30, 2024
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