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INTRODUCTION

ISU
CREDO

12 April 1995
WE, THE FOUNDERS of the International Space University, do hereby set forth this Credo as the basis for fulfilling
ISU’s goals and full potential.
The INTERNATIONAL SPACE UNIVERSITY is an institution founded on the vision of a peaceful, prosperous and
boundless future through the study, exploration and development of Space for the benefit of all humanity.
ISU is an institution dedicated to international affiliations, collaboration, and open scholarly pursuits related to
outer space exploration and development. It is a place where students and faculty from all backgrounds are
welcomed; where diversity of culture, philosophy, lifestyle, training and opinion are honored and nurtured.
ISU is an institution that recognizes the importance of interdisciplinary studies for the successful exploration and
development of space. ISU strives to promote an understanding and appreciation of the Cosmos through the
constant evolution of new programs and curricula in relevant areas of study. To this end, ISU will be augmented
by an expanding base of campus facilities, networks and affiliations both on and off the Earth.
ISU is an institution dedicated to the development of the human species, the preservation of its home planet, the
increase of knowledge, the rational utilization of the vast resources of the Cosmos, and the sanctity of Life in all
terrestrial and extraterrestrial manifestations. ISU is a place where students and scholars seek to understand the
mysteries of the Cosmos and apply their knowledge to the betterment of the human condition. It is the objective
of ISU to be an integral part of Humanity’s movement into the Cosmos, and to carry forth all the principles and
philosophies embodied in this Credo.
THIS, THEN, IS THE CREDO OF ISU. For all who join ISU, we welcome you to a new and growing family. It is
hoped that each of you, as leaders of industry, academia and government will work together to fulfill the goals
set forth herein. Together, we shall aspire to the Stars with wisdom, vision and effort.
Peter H. Diamandis
Todd B. Hawley
Robert D. Richards
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INTRODUCTION

WELCOME TO ISU
SPACE STUDIES PROGRAM 2018

Regularly the International Space University sends out an Announcement of Opportunity
to host the Space Studies Program session for the following years. Ideally a location is
chosen which guarantees a level of rotation geographically. The reason for this is evident:
it is beneficial for participation of applicants in that region, but also raises space interest in
general towards the public, with a large number of events attracting public interest.
A few years ago a proposal was made by the Dutch community which was very interesting.
Indeed, next to the aforementioned rotation principle a number of important selection criteria
are local academic institutions with space experience and the chance to have interesting
professional visits.
The combination of ESTEC, the technological center of ESA with very interesting facilities,
the universities of Delft and Leiden but also a very lively New Space ecosystem made Delft
and surroundings a very attractive alternative and an obvious choice!
ISU is therefore pleased to welcome you here at this SSP18 for a ‘Sizzling Summer’ with a
large number of interesting events and space related visits. We guarantee that this summer
will present an opportunity that you will never forget, in many cases even will strongly
influence your careers and international visions!
You will work together with space specialists from all over the world and be in contact with
some 200 experts. This is only possible in nine weeks at one yearly event, ISU’s SSP!
I hope you grab this unique opportunity and that you will have one of the most interesting
summers of your life!
Welkom in Nederland!

Prof. Walter Peeters
President, ISU
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ISU IS PLEASED TO INTRODUCE THE
SPACE STUDIES PROGRAM

The International Space University is pleased to introduce the Space Studies Program to
the Netherlands this summer. This year, we are happy to partner with the Delft Technical
University, Leiden University, and ESA ESTEC for what will be a memorable summer of
space. Hundreds of space exploration experts will visit the Netherlands to share their
knowledge with participants drawn from around the world and engage in an International,
and Interdisciplinary professional development.
Our staff, faculty, and the local organizing committee have prepared a world class program
that will include the participation of 200+ space experts as lecturers and panelists, providing
tens of lectures, dozens of workshops, and many distinguished panels, and public events.
The intensive nine-week program will provide a well-rounded overview of the principles
and concepts involved in the space industry, including disciplines like engineering, space
applications, management and business, policy, economics, space law, science, humanities,
and human performance in space.
All our participants will also benefit from the experience and different perspectives that our
international experts will bring to the program. The Space Studies Program in the Netherlands
this summer will also provide an opportunity to increase awareness of education in STEM
(Science, Technology, Engineering, and Math) to the local community, and will inspire young
students to take interest in the various scientific disciplines which in turn would benefit the
economy in the future.
I am looking forward to welcoming each one to our exciting program this summer and hope
it will be memorable experience and opportunity to have a big impact on participant’s future.

Dr. Omar Hatamleh
SSP Director, ISU/NASA

11

INTRODUCTION

SSP18 INTRODUCTION

“Global challenges, NL space solutions”. This slogan for the Dutch space sector applies fully to the
Dutch hosting of the ISU Space Studies Program in 2018. The Dutch have a history of exploration.
Dutch seafarers explored the world’s oceans. Not to conquer, but to establish trade routes and build
international networks of cooperation. In the process they developed the law of the sea, the basis for
modern air and space law. The hereditary gene of Dutch DNA for exploration and innovation is carried
forward into the space age, where the Netherlands is an important high tech and space applications
hub. The Netherlands is looking forward to passing this Dutch DNA on to a new generation of space
professionals that attend the Space Studies Program in 2018.
SSP 2018 is the first SSP to be held in the Netherlands. It is the first SSP to benefit from the knowledge,
facilities and location of three of the top space institutes in the world. The program is hosted in the
province of South Holland, the area of the Netherlands where most of the Dutch space sector is
concentrated. Participants and staff will be housed at the campus of Delft University of Technology.
From this ‘home’ location the program will be co-hosted by two more leading space institutes in this
region. Leiden University is a leading institute in the fields of air and space law and astronomy. Both
Delft and Leiden are located close to The Hague, the administrative capital of the Netherlands. The
third core location will be the European Space Agency Technology and Research Facility ESTEC in
Noordwijk. This is the largest ESA facility and functions as a global hub for space innovation, as well
as being the largest test center for European spacecraft. SSP 2018 is the first SSP to be co-hosted at
an ESA site.

The European Space Research and
Technology Centre

Leiden University
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Delft University of Technology

INTRODUCTION

THREE HOST INSTITUTES

Delft University of Technology (TU Delft), founded in 1842, is a modern university with a rich tradition.
It is the oldest and largest university of technology in the Netherlands. The eight faculties belong to
the top echelons of technological research and promote the advancement of science for the benefit
of society. Currently TU Delft ranks 19th on the 2014-15 Times Higher Education World University
rankings on engineering and technology. The faculty of Aerospace Engineering is one of the world’s
largest faculties devoted entirely to aerospace engineering. It is the only research and education
institute in the Netherlands engaged in research and teaching that is directly related to the aerospace
engineering sector. It covers the whole spectrum of aerospace engineering subjects, from Space
Systems Engineering and Astrodynamics to innovative aerospace materials, control and operations
of airports and airlines and wind energy. The faculty is home to around 2,500 BSc and MSc students,
214 PhD candidates and 27 professors supported by scientific staff. Around 37% of students is of
international origin.
Leiden University offers a broad range of bachelor’s and master’s programs. Leiden’s international
reputation is apparent from the University’s prominent position in the rankings of European and
worldwide universities. Founded in 1575, Leiden was the first university in the Netherlands and is
one of the oldest in the world. It is known worldwide for the many great scientists that have studied
and carried out research in Leiden. Four Leiden scientists have been awarded a Nobel Prize. Of
specific interest for SSP are the Leiden Observatory at the Faculty of Science, and the International
Institute of Air and Space Law (IIASL) at the Law School. Astronomy in Leiden has a long tradition.
In 1633, Leiden University established an observatory, making the “Sterrewacht Leiden” the oldest
operating university observatory in the world. The Institute is now larger than ever before and stands
at the forefront of astronomical research. The Leiden Observatory is the only Dutch institution in the
worldwide top-5 of its discipline. The International Institute of Air and Space Law (IIASL) was founded
in 1985 and is one of the leading international academic research and teaching institutes in the world
in this field. Leiden was the first university to have a dedicated chair in air law, later extended to space
law.
The European Space Research and Technology Centre (ESTEC) in Noordwijk is the largest ESA
establishment, employing over 2,700 people. ESTEC was established in 1962 and manages half of
ESA’s resources. Teams at ESA-ESTEC support European space industry and work closely with other
organizations, such as universities, research institutes and national agencies from ESA Member States,
and also cooperate with space agencies all over the world. Directly adjacent to the ESTEC site is the
ESA Business Incubator Centre in Noordwijk, which hosts start-ups using space technologies for
terrestrial applications and provides them with technical and managerial expertise, as well as access
to private investors. ESTEC is home to many space science and engineering facilities, including
labs for Concurrent Design, Mechanical Systems, Electrical Power, Avionics, Materials and Electrical
Components, Propulsion, Electrical Systems, Life, Physical Sciences and Life Support, Microgravity
and Hypergravity research, Telerobotics and Haptics, Planetary Robotics, Planetary Protection, Optics
and Opto-electronics, Antenna tests and Electro-magnetic Compatibility, Full-spacecraft Thermal
Vacuum and Vibration tests, and Advanced Concepts.
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MESSAGE FROM TU DELFT
RECTOR MAGNIFICUS AND DEAN

Dear participants and staff,
We are absolutely thrilled to welcome all of you to the Netherlands and to Delft University of
Technology in particular for the ISU SSP 2018. You will be spending quite a lot of time on our campus
and in our beautiful little town of Delft throughout the summer. Let us introduce ourselves to you:
TU Delft is one of the top 20 universities of technology worldwide. We contribute recognized
global research leadership in fields as diverse as quantum nano, bio-nano, civil engineering,
maritime technology, architecture, transport, water management, robotics and of course aerospace
engineering. We have an active start-up ecosystem and, according to Reuters, we are among the top
10 of most innovative universities in Europe. One of our major contributions to society is education. The
typical Delft engineers can be found worldwide and they are known for their disciplinary knowledge,
cooperative skills and ‘can do’ attitude.
Space Engineering is a major area of research and education both on upstream and downstream
topics, and is concentrated mainly in five faculties. We design (miniaturized) spacecraft and propulsion
systems. We scan the universe for life on exoplanets, and System Earth to monitor melting ice sheets
and extreme weather patterns. We develop micro-electronics for swarm satellites and are experts in
optics and telerobotics.
You will of course be active in the entire region, visiting our partner hosts, the University of Leiden
and ESA ESTEC, and attending events in Noordwijk, Leiden, The Hague, Delft and far beyond. But
your home will be in Delft, a historic, easy-going but vibrant town lined with old canals, known for
Delft Blue earthenware, the painter Johannes Vermeer and the inventor of the microscope Antoni
van Leeuwenhoek. Be sure to visit some of the city’s highlights or have a bite to eat on a terrace boat.
We are confident you will feel at home on our campus and in the city and are thrilled that you will
join our community this summer. Let’s turn the summer in a truly Sizzling Summer of Space together.
Yours sincerely,

Prof.Dr. Tim van der Hagen

Prof.Dr. Henri Werij

Rector Magnificus and President of the
Executive Board

Dean Faculty of Aerospace Engineering
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WELCOME FROM THE SSP18
LOCAL ORGANIZING COMMITTEE

“Heel hartelijk welkom!”, as we say in Dutch, on behalf of the local organizing committee (LOC) and
the staff of the Netherlands Space Office (NSO) as formal host organization, and its three key partners
Delft University of Technology, Leiden University and the European Space Research and Technology
Centre (ESA-ESTEC) in Noordwijk. In close cooperation with many Dutch space organizations we all
want to welcome you to the Netherlands, for nine unforgettable weeks in your career and life.
After a long time of preparation, inspiration and dedicated hard work, in close cooperation with ISU,
we are pleased to host the first Space Studies Program held in the Netherlands. You will enjoy an
impressive program of lectures, workshops, team projects, public events and professional visits in
our country and beyond.
We are proud to combine the world-class expertise and track record of Delft University of Technology,
with its broad spectrum of space engineering subjects, with Leiden University, with its world class
astronomy and space law departments, and ESA-ESTEC, the largest ESA establishment, home to
many space science and engineering facilities. All three organizations have numerous international
staff members and students of international origin, which will surely make you feel at home here, as
you too have come from many countries all over the globe.
Delft, Leiden, Noordwijk, Den Haag, province of Zuid Holland and the region of Holland Rijnland
joined us from the very start with great enthusiasm and willingness to offer you not only the best of
space, but also the best of everything beyond space. During this SSP these cities and regions will host
many space-related events for the general public. Please feel free to visit the historic inner cities with
their famous canals, the beach, museums, etc. Distances are relatively short in the Netherlands and
transport is easy. For your convenience you will be given your own bicycle and public transportation
card for easy traveling and to get a good sense of the Dutch way of life.
All LOC and staff of the involved organizations are looking forward to meeting you and getting to
know you. We wish you every success during SSP18 and later on in your career. We hope that you
will remember your marvellous SSP18 ‘Sizzling Summer of Space’ in the Netherlands for many years
to come!
Gerard Blaauw
Chair LOC SSP18
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THE SSP18
POSTER

The poster is based on a beautiful shot of the Netherlands, the North Sea and part of the UK, taken
from the ISS at one of their many sunsets. The image from space reveals one of the key themes of
Dutch history, present and future, which is the relationship with the sea. A third of the country is located
below sea level, as the Dutch, after inventing a system to pump the water out of the many shallow
lakes near its western shores, created a lot of fertile agricultural land to feed their coastal cities. In the
modern era large new areas of land were pumped dry in even the largest central sea, now demoted
to an inland lake. The photo shows not only the Netherlands, but also parts of its neighbors Belgium
and the UK. As a small nation, the Netherlands has always had strong trade ties with the international
world, making it one of the world’s wealthiest countries as early as the 16th century.
As a sea faring and trading nation in an international setting, Dutch maritime traders ran into many
conflicts with other nations. To secure its trading routes, the Netherlands became a basis for the
development of laws governing sea navigation and trade. The first academic to write about the law
of the seas was Delft-born and Leiden-graduated Hugo Grotius. His publications much later became
the basis for air law, and more recently even space law. Leiden University is now a leading institute in
this area of legal research, and is home to the International Institute of Air and Space Law.
The Netherlands has always been very welcoming to science and discovery. The telescopes used in
the earliest studies of the skies, were invented in the Netherlands. These formed the basis of lots of
discoveries about the universe. The Kuiper belt and the Oort cloud, both depicted as orange orbits
in the poster, were named after famous Dutch astronomers Gerard Kuiper and Jan Oort. Parts of the
Space Studies Program will be held in the same classrooms where these two famous people taught
their astronomy classes.
The colors in the poster include Dutch national colors blue and white – only red of the red-whiteblue national flag is missing – and of course orange. Orange is the national color above all others,
as it stands for the House of Orange, the Dutch Royal House. On King’s Day in April, and on several
other occasions, the country turns orange. It is no wonder that orange is the color of choice for many
national organizations, including the NL Space brand representing the Dutch space industry.
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SPACE
STUDIES

PROGRAM
The Netherlands

25 June – 24 August

www.isunet.edu

isussp

@spaceuniversity

@isu_ssp
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SPACE STUDIES
PROGRAM STRUCTURE

SPACE STUDIES PROGRAM STRUCTURE

OVERVIEW

The SSP is an intensive professional development
course for postgraduate participants, as well as for
young and seasoned professionals of all disciplines. It
is a unique educational experience with a curriculum
that covers the principal space-related fields, both
technical and non-technical. The topics range from
engineering, space sciences, and space applications,
to life sciences, law, policy, management, business,
and humanities.

All ISU programs are conducted in English.
Participants are strongly encouraged to contribute
their own knowledge, experience, ideas, culture, and
opinions, as well as their energy and enthusiasm.
It is expected that participants reflect the ISU
pedagogical approach and vision, promoting interest
in and respect for different cultures and backgrounds.
The SSP is organized into three interrelated phases;
Phase I – Core Lecture Series

Phase III – Team Project
The three phases are divided into academic
elements on which each participant’s performance
is assessed. The main academic elements for which
assessment marks are assigned include the Core
Lecture Examination & Workshops, Departmental
performance, and the Team Project (TP) performance.
Each academic element includes a number of subelements, which will be described in subsequent
sections of this Handbook.
Phase II
Department
Focus

Morning
Core Lectures

Afternoons
Afternoons
Department Department
Introduction Activities,
Workshops Workshops

Department
Activities,
Workshops,
Professional
Visits

Phase III
Team
Project

Team
Project

TEAM PROJECT
PRESENTATIONS

Phase I
Core Lecture
Series

INDIVIDUAL PROJECT
PRESENTATIONS

The interdisciplinary curriculum offered in the SSP,
with its emphasis on international cooperation,
exposes participants to broad new perspectives
on world space activities that might otherwise
be reserved for those with many years of diverse
professional experience. The program is packed
with a wide variety of activities including lectures by
renowned experts, hands-on activities and projects,
team work assignments, and professional visits. Each
year the program evolves to better meet the needs of
the participants and their employers.

Phase II – Departmental Focus

EXAM

The shared experience of an international, intercultural,
and interdisciplinary working environment is an
ideal networking forum. The ISU alumni, numbering
over 4,400 to date, along with the faculty members
and visiting lecturers, have created an extensive,
international, multidisciplinary professional network.
Through the exchange of ideas and information, this
network has been successful in advancing a range of
projects – including disaster warning and mitigation
systems, human health enhancement using space
technologies, and solar system exploration - and
has contributed significantly to the creation of one
national space agency.

SSP Academic Program Overview

SSP Participants at
NASA Ames Research Center
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PHASE 1
CORE LECTURE SERIES
The core curriculum of the SSP consists of the core
lectures and fundamental workshops. The Core
Lecture Series and associated workshops ensure that
participants have a basic grounding and common
knowledge in the fundamentals of all the disciplines
that are relevant to space programs. It also serves to
ensure that participants understand the relationships
among the various disciplines in any space-related
activity. All participants attend the core lectures
and fundamental workshops, which create the
basic framework of knowledge to prepare them for
informed and balanced judgment and subsequent
teamwork.

SSP17
Core Lecture Series

Each major aspect of space activity is presented
in a series of lectures designed primarily for nonexperts. The lectures do not go into depth or enter
into significant detail in any subject, except, perhaps,
to illustrate a point. Thus, medical specialists will be
able to understand the lectures on propulsion, and
engineers and lawyers will be able to understand
the lectures on the effects of weightlessness on
the human body. The great breadth and diversity of
the subjects means, however, that a large quantity
of material is covered. Many core lectures are
grouped around clusters or themes to highlight the
interrelation among disciplines. At the end of the Core
Lecture Series, when the whole picture can be pieced
together, participants always agree that they have
gained a valuable, new, and exciting perspective on
space activities.
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Microgravity Droptower
Workshop

Three or four core lectures are presented each day
for a period of four weeks. Lectures are 60 minutes in
duration, including 10 minutes reserved for questions.
Lecturers know that their presentations are aimed
at non-specialists and that, for many participants,
English is not their first language. Thus, lecturers
are informed to speak slowly and clearly, to avoid
colloquialisms, and to explain specialized language or
jargon. The lecturers greatly appreciate signals from
the participants when they begin to speak too quickly
or introduce difficult language without explanation.
Feel free to ask questions for clarification during
the lectures; questions by participants and group
discussions with the lecturers are highly encouraged.

Cubesat Design
Workshop

SPACE STUDIES PROGRAM STRUCTURE

Participants are expected to attend all lectures,
including the lectures in their own area of
specialization. There are two key reasons for this.
First, it is important when the teamwork activities
begin that everyone knows exactly what information
on the various subjects has been presented. Second,
participants who are more knowledgeable in a
particular subject are better placed to offer informal
help to fellow participants who may be experiencing
difficulty.
As a study aid, Core Lecture Study Notes and PDF
files of the core lecture presentations are provided to
all participants in electronic format upon their arrival
at registration. These notes contain the key concepts
and phrases that especially help those participants
not familiar with the topic to grasp the basics of each
lecture. References for further reading are included
in the study notes.

complement the knowledge acquired during the
core lectures through more active learning in smaller
groups, which allow greater interaction. Participants
must sign up for their preferred workshops in
advance, using an online selection tool. Participants
who do not sign up will be assigned to an elective
workshop by the SSP Academic Team.
At the end of the Core Lecture Series, participants
should be able to:
Demonstrate a basic understanding of various
disciplines relevant to space programs.
Explain the interdisciplinary aspects and
relationships of various space-related activities.
Develop a basic framework of knowledge in
preparation for subsequent individual (department)
and group (team project) work.

Artificial Gravity
Workshop
First ISU Space Selfie
SSP16 Participants Captured by Eros-B
Satellite at 520 km Altitude

WORKSHOPS
Fundamental and elective workshops are offered
during Phases I and II. They are designed to enhance
and complement the knowledge acquired during the
core lectures through more active learning in smaller
groups. The workshops allow greater interaction and
individual learning.
The fundamental workshops focus on topics such as
Team Building, Communication Skills, Report Writing,
and Design Thinking, which help the participants
gain critical insight and knowledge for the upcoming
activities of the SSP.. The participants will rotate
through the fundamental workshops in their Team
Project groups; this allows the team members to
get to know each other before the start of the Team
Project sessions.
Elective workshops are designed to enhance and

PHASE 2
DEPARTMENT FOCUS

The SSP is structured around seven academic
departments. This organization provides an anchor
that allows smaller groups of participants to focus on
a particular discipline of interest as they learn. Each
participant is appointed to a department among
their three preferences during the first weeks of the
program.
21
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The SSP Departments are:
Space Applications (APP)
Space Engineering (ENG)
Human Performance in Space (HPS)
Space Humanities (HUM)
Space Management and Business (MGB)
Space Policy, Economics, and Law (PEL)

Remote Sensing
Workshop

Space Sciences (SCI)
Participants are encouraged to select a department
in which they may not have significant background
or expertise. At SSP, it is important to try new things
to broaden your background.
Specific
departmental
sub-elements
include
department activity participation, individual or small
team assignments, and professional visits.

Astronomy
Workshop

DEPARTMENTAL
ACTIVITIES
The departmental activities provide deeper
examination of some of the topics covered in the
core. They are run in small groups, thus allowing for
exchange of knowledge, ideas, and opinions, as well
as hands-on activities. The department activity slots
provide an important opportunity for participants
to interact with faculty members, visiting lecturers,
and Teaching Associates to build their professional
network. These activities provide a means for
participants to become more aware of the cultural
differences that govern personal interactions in a
group setting, and to adapt and develop presentation
and negotiation skills in light of this cultural diversity.
22

PROFESSIONAL
VISITS (PV)
During some department slots, participants make
professional visits to space-related institutes and
organizations. The specific activities vary based on
the available local resources and the overall program
plan developed by the Department Chair.

SSP Professional Visit to
NRC Aerospace

INDIVIDUAL OR
SMALL TEAM ASSIGNMENTS
The Department Chair will assign a short exercise,
experiment, or project to meet the requirements for
the department evaluation (see the Evaluation and
Conduct sections). This assignment may be fully
explained to, and developed with, each participant
during a personal interview with the Department Chair.
The topic of the individual or small team assignments
will be coordinated between the participant(s) and
the Department Chair. Assignments may be done
individually or in small groups. Assignments may take
the form of an oral presentation; a professional paper
and/or poster; constructing an experiment, gathering
data and interpreting the results; or answering a
request for proposal. The nature of the assignment
will be commensurate with the overall learning
objectives and department academic plan set out by
the Department Chair.

SPACE STUDIES PROGRAM STRUCTURE

presentation. The TP report covers all aspects of the
topic including, but not limited to: technical, financial,
organizational, political, social, and business. Many
ISU reports have served as resources for the world
space community.

TP
STRUCTURE
The structure of a TP depends to some extent on
its subject matter, but certain aspects are common
to all TPs, including:
SSP Professional Visit to
Neptec Design Group

An early phase of exploratory research or
brainstorming discussions about the project
A series of factual lectures specific to the TP topics
An intensive research and fact-finding period

PHASE 3
TEAM PROJECT

A challenging period of assessing the different
ways to organize the study effort
Extensive opportunities for engaging departmental
faculty members and lecturers in discussions
associated with TP issues
An interim presentation where expert advice and
comments are provided by reviewers

The Team Project phase is when the participants
work in interdisciplinary and intercultural groups to
produce comprehensive analyses and proposals
regarding an international space project or a topic of
relevance in the space sector.
Each participant is assigned to a TP among their
three preferences during the first week of the
program and will work on that topic for the duration
of the SSP session. When the TP work requires
specific information, participants can turn to their
departmental experts.

A period of very intense work to complete the
Team Project Literature Review, Team Project Plan,
Final Report, Executive Summary, and the Final
Presentation
Each TP team must analyze and respond to at
least the tasks outlined in the TP descriptions in this
Handbook. Innovative solutions and creativity are

The TP element of the SSP has three main
objectives as described below:
1. To encourage participants to put into practice what
they have brought from their own educational or
professional background, plus the knowledge and
skills they learn from lectures, workshops, and other
presentations during the SSP session.
2. To experience decision-making, organizing, and
working in sub-teams, as well as to learn how to come
to solutions and recommendations while working
in interdisciplinary and intercultural teams, in which
conflicting requirements emerge and compromises
must be negotiated.

Team Project
Meetings

3. To produce a comprehensive report of professional
quality and deliver the results in a formal public
23
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encouraged, but team members must ensure that all
of the topics detailed in the guidelines in the following
section have been addressed.

The most important section of the literature review
is the list of references; all the listed references must
be credible and reliable academic/scientific sources.
ISU requires use of the Anglia-Ruskin citation style;
a link to Anglia-Ruskin is included in the ISU Team
Project Requirements and Guidelines document,
as well as in the ISU Writing Style and English
Grammer Guide. and ISU Library Website. The Team
Project Literature Review is submitted to the TP Chair
and the SSP Director in accordance with the deadline
stated in the SSP schedule. The team will be provided
with constructive feedback and comments on the
Literature Review.
Team Project Plan

Team Project
Discussions

DELIVERABLES
Just as in any international space project, and to
ensure quality control and accuracy, there will be a
set of required (marked) deliverables. These include
a Literature Review, Team Project Plan, Executive
Summary, Final Report, and Final Presentation. These
deliverables, along with the participant’s individual TP
performance mark, comprise the sub-elements of
the TP.
An internal review of the project in the form of a
presentation convenes at Week 7. The internal review
presentation is not marked because the intent is for
the faculty and visiting experts to provide any final
guidance needed before the project approaches
completion.

The Team Project Plan is a useful tool that defines the
direction of the team. It allows the team members to
come together and organize for the execution of the
project. The team will develop a mission statement,
an outline of the project, create a work breakdown
structure that will detail how the work is distributed
among the team members, and complete a detailed
schedule. The Team Project Plan is submitted to the
TP Chair and the SSP Director in accordance with the
deadline indicated in the SSP schedule. The team
will be provided with constructive feedback and
comments on the proposed direction of the project.
The Team Project Plan is limited to 15 pages.
Executive Summary
The Executive Summary is a document that is up to
16 pages in length and is produced both in printed
color copies and in electronic format. It provides a
succinct high-level summary of all aspects of the TP
with emphasis on the outcomes and their applicability.
The Executive Summary must be submitted to the
TP Chair and the SSP Director in accordance with the
deadline indicated in the SSP schedule.

When developing the deliverables, the ISU Team
Project Requirements and Guidelines document,
which is a separate document provided as part of the
SSP academic materials, shall be followed. Failure
to do so shall result in an automatic deduction from
the Final Report mark. Each TP may involve the
development of other deliverables specific to that TP.
These additional deliverables are not marked and are
specified in the TP descriptions.
Team Project Literature Review
The Team Project Literature Review aims to help
the team to gain insight into the project before
interviewing experts, organizing surveys, and
brainstorming for the final report and presentation.
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Final Report
The Final Report is the written end product of the
team’s effort. It must adhere to the ISU Team Project
Requirements and Guidelines document, which is
separate from this Handbook. The Final Report is a
professional quality document limited to 126 pages,
including references, that clearly and concisely
describes the team’s effort and the outcome of the
project. It is produced only in electronic format, a
copy of which is provided to all participants at the end
of the program. The Final Report is submitted to the
TP Chair and the SSP Director in accordance with the
deadline stated in the SSP schedule.
Internal Review Presentation
The team will develop and deliver a formal 60-minute
presentation on the current status of the Final Report
to the faculty, chairs, fellow SSP participants, staff,
and invited experts. The internal review should focus
on the justification and exploration of the substantive
ideas covered in the project. The presentation should
discuss methods, progress, and challenges. Theatrics
and cosmetic polish should not be included in
this presentation; these should be left for the Final
Presentation.
Once all four of the TP internal review presentations
are completed, there will be a TP Internal Review
Feedback session where each team will receive
feedback from the faculty, chairs, fellow SSP
participants, staff, and invited experts. Attendance
at the Internal Review Presentations and Feedback
Sessions is mandatory for all teams and participants.
Final Presentation
The team will develop and deliver a formal 60-minute
presentation of the Final Report to the faculty, chairs,
fellow SSP participants, staff, and invited experts. After
each presentation, there will be a 30-minute Q&A
session where each team will receive questions from

the faculty, chairs, and invited experts. Attendance at
the Final Presentations is mandatory for all teams and
participants.
Teams are encouraged to make full use of available
technology to provide an informative and engaging
detailed presentation of the work they have
accomplished during the summer. Non-traditional,
creative presentations are highly encouraged.
Topic Selection Criteria
In selecting specific topics and tasks in the TP work
breakdown structure, the team is expected to apply
the following criteria.
Workable: Generating a complete, integrated
product with clear conclusions
Realistic: Technically, economically, and politically
feasible
Innovative: Likely to stimulate unprecedented
ideas
Focused: Having clearly defined and stable
objectives
Enabling: Advancing plans and capabilities for
novel technical solutions
Fostering teamwork: Stimulating argument and
drive toward consensus
Interdisciplinary: Engaging the talent and energy
of participants in all ISU disciplines
International: Inherently requiring a cooperative
multinational approach
Beneficial to team: Useful to participants as alumni
in their later careers

SSP16
Final Presentations
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Post-SSP Team Project Activities
ISU alumni regularly present the results of SSP TPs at international conferences and meetings, such as the
International Astronautical Congress (IAC) and conferences at the United Nations. Groups of participants and
faculty have also worked to turn TP reports into real-world studies for space agencies and research institutes.
Each year SSP TP Chairs and the Teaching Associates prepare abstracts that are submitted to the IAC, where
the TP Chairs and TAs are identified as the primary authors of the papers. This is because the submission dates
are significantly earlier than the start of the SSP session. All TP team members are identified and acknowledged
in the final submitted published paper.
ISU provides a small budget of 500€ to each TP group to defray the cost of participant travel to a conference
or symposium for the purpose of delivering a TP-related presentation. The funds may be provided to one
participant or split among several at the discretion of the TP Chair.

ISU Alumni at
67th International Astronautical Congress
Mexico 2016
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The Moon, Donato Creti (Italy - 1711)
This astronomical painting is part of series intented as a gift for
Pope Clement XI to promote astronomical research
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ACADEMIC PERFORMANCE EVALUATION

understanding of key concepts from each core
lecture, rather than synthesizing information across
lectures.

EVALUATION

Final Exam
The SSP evaluation has four elements:
1. Core lecture midterm quiz and final examination
2. Departmental performance, including individual or
small team assignment
3. Team Project performance
4. Workshops performance & attendance
Academic Elements
Final Grade Weighing
Core Examination
30%
Department Grade
30%
Team Project Grade
30%
Workshops & Attendance Grade
10%

The Final Exam is administered at the end of the
Core Lecture Series at 09:00 on Thursday, 19 July,
2018. It will consist of two parts, (A) disciplinary quiz,
and (B) interdisciplinary essay exam. Both parts will
be administered in sequence and timed during one
examination sitting.
The disciplinary quiz (A) will be conducted similar
to the Midterm Quiz, consisting of disciplinary quiz
questions in fill-‐in-‐the-‐blank, true/false, multiple
choice, or short answer formats. The quiz will cover
all lecture material in the Core Lecture Series (Weeks
1 to 4 inclusive).

The composite SSP evaluation will be given a
corresponding Letter Grade as follows:
Letter Grade
A
B
C
D
E

Description
Excellent
Very Good
Good
Acceptable
Fail

Participants must achieve at least an Acceptable (D)
evaluation in each of the first three elements to earn a
Certificate of Completion for the SSP, as explained in
this section and in the Academic Guidelines and Code
of Conduct chapter. Participants should familiarize
themselves with these guidelines. At the beginning
of the Space Studies Program, each participant
will be asked to sign an agreement confirming full
understanding of the terms and conditions contained
in the guidelines.

CORE
CURRICULUM EXAMINATION
Midterm Quiz
A short quiz will be administered around halfway
through the Core Lecture Series. Specifically, the
quiz is scheduled at 09:00 on Monday, 9 July, 2018.
The quiz will cover all material presented during
Weeks 1 and 2 of the Core Lecture Series (it will
not include lecture material presented in Weeks
3 and 4). The questions on the quiz will include fill-‐
in-‐the-blank, true/false, multiple choice, or short
answer (one sentence). The quiz will be disciplinary
in nature, meaning that questions will assess your

Core
Lecture Exam

The interdisciplinary essay exam (B) will be
administered directly after the disciplinary quiz. The
essay exam will cover all lecture material in the Core
Lecture Series (Weeks 1 to 4 inclusive). It will consist
of three (3) interdisciplinary questions of which two (2)
must be answered. It is the participant’s choice as to
which two questions are addressed. The questions
are designed to assess the participant’s ability to
synthesize the information presented in the core
lectures to address a multifaceted interdisciplinary
topic reflecting both technical and non-‐technical
content.
The exam will be derived from the material in the core
lectures only. To be fully prepared, participants should
study the presentation materials, Core Lecture Study
Notes (CLSNs), and notes taken during the lectures.
The interdisciplinary lectures and “hot-topic” lectures
will not be examined.
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Quiz and Exam Assessment
The Midterm Quiz will not be used for assessment
of core curriculum performance, but as a way to
help participants to evaluate their learning and to
prepare for the Final Examination. The Core Grade
will be based 100% on the Final Examination which
will consist of two sections as indicated in the table
below.
A Final Examination score of at least 50% is required
to achieve an Acceptable performance level. Failure
to pass the core exam will lead to failure of the
SSP overall. Students failing the core exam may be
offered a single opportunity to re-sit the exam (See
the Conduct section for details.) Passing of this re-sit
Core Curriculum
Evaluation Complements
Final
Disciplinary Quiz
Exam
Interdisciplinary Essays

will lead to the award of a minimum passing grade. No
re-sit examination will be arranged in the case where
all participants achieve an Acceptable performance
level on the Core element.
A detailed assessment briefing will be presented on
the first day of the Core Lecture Series. This briefing
will be available on the participants’ shared drive for
reference.
Exam grades will be available no later than 24 July
2018, Tuesday. Participants may review their graded
exam by making a written request to the Academic
Coordinator. Grades may not be appealed after 27
July 2018, Friday.
Date & Time
19 July 2018,
Thursday at 09:00

Percentage
1/3
2/3

DEPARTMENT
EVALUATION
The department performance assessment is based
on three sub-elements, which include the following:
Abstract
An assessment of the individual or small group
assignment topic, proposal, or abstract, which is
to be submitted in writing no later than 09:00 on
Wednesday, 25 July, 2018. (10%)
Assignment
An assessment of the participant’s individual or
small group assignment final paper, presentation, or
whatever form of deliverable as agreed upon with
the Department Chair, which is to be submitted no
later than 18:00 on Friday, 3 August, 2018. At the
beginning of Phase II, a topic for the individual/small
group assignment will be discussed and agreed upon
by the individual/group and the Department Chair.
The Department Chair will evaluate the assignment
and specify the deliverables associated with it.
They may designate other individuals to mark the
assignment, including Department Faculty, Visiting
Lecturers, and the Teaching Associate. Particular

Departmental Evaluation
Components
Assignment Abstract
Assignment Submission
Contribution
Total
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attention will be given (as appropriate) to the amount,
quality, and content of work; grasp of the subject;
bibliography; and the overall organization, clarity,
coherency, consistency, style, originality of methods,
initiative, imagination, and critical analysis. (40%)
Contribution
An assessment of the participant’s involvement in
and contribution to department activities, which may
take into account feedback from other SSP faculty
members and the Teaching Associate; other products
of the assignment or departmental work; and followup discussions with the participant, when appropriate.
Participants are expected to attend all departmental
activities and, at the discretion of the Department
Chair, may be marked down five (5) points or more per
absence. At the discretion of the Department Chair, a
peer review process may be used as an element of
the evaluation. (50%)
Departmental marks will be issued no later than 7
August 2018, Tuesday and may not be appealed
after 10 August 2018, Friday.

Submission
Due
25 July 2018, Wednesday at 09:00
3 August 2018, Friday at 18:00
-

Percentage
10
40
50
100
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Comm
Workshop

SSP16 Participants
Practicing Telesurgery

TEAM
PROJECT EVALUATION

organization, clarity, critical analysis, coherence, and
consistency

In assessing each participant’s performance in the
TP activities, the TP Chairs and Faculty will take
into consideration the following factors:

Each participant’s contribution and individual overall
mark for the TP will be based on the following six subelements, five of which are the major TP deliverables.

The ability of the participants - both individually
and collectively – to: work within, and lead teams;
communicate one-on-one and in group meetings;
define project objectives and ensure their fulfillment;
perform successfully the project parts assigned to
them; gather, utilize, and integrate knowledge gained
in all aspects of the SSP; provide innovative ideas
in order to achieve the objectives of the TP; deliver
effective reports and presentations

1. The Team Project Literature Review (the team
should receive a “pass” grade to proceed)

The importance, relevance, and completeness of
the bibliographic search and literature survey
The timely development and submission of the
Team Project Plan
The quality of the Literature Review, Final
Report, Executive Summary, and Final Presentation;
innovative ideas, completeness of the contents, overall
TP Evaluation Components
TP Literature Review (team)
TP Plan (team)
Executive Summary (team)
Final Report (team)
Final Presentation (team)
Individual Contribution
Total

2. The Team Project Plan (team mark - the same mark
for each participant)
3. The Final Report (team mark - the same mark for
each participant)
4. The Executive Summary (team mark - the same
mark for each participant)
5. The Final Presentation (team mark - the same mark
for each participant)
6. The individual contribution of each participant (a
separate evaluation will be made for each participant)
The assessed TP sub-element point weighting are
summarized in the table below.

Submission Due
23 July 2018, Monday at 18:00
29 July 2018, Sunday at 22:00
20 August 2018, Monday at 09:00
21 August 2018, Tuesday at 18:00
23 August 2018, Thursday
-

Percentage
Pass/Fail
10
10
25
15
40
100

Specific evaluation criteria for each of the deliverables will be provided during the SSP session.
Points are deducted from the Final Report mark for either or both of these factors:
The report is submitted late (10 points deduction)
The report does not comply with the ISU Team Project Requirements and Guidelines document (10 points
deduction)
A participant’s individual contribution mark will be based on a combined evaluation of oral interviews and general
observations. At the discretion of the TP Chair, a peer review process may be used as an element of the evaluation.
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WORKSHOP EVALUATION
ATTENDANCE
An assessment of the participant’s involvement in and contribution to workshops, which may take into account
feedback from workshop instructors, other SSP faculty members, and the Teaching Associates; and follow-up
discussions with the participant, when appropriate.
Participants are required to attend all workshops and all mandatory public events (panels, distinguished lectures,
etc.) Absence from workshops and/or mandatory public events will be reflected on the attendance grade for the
participants by up to 10% of the overall final grade as indicated in section.

TRANSCRIPT, CERTIFICATE OF COMPLETION
AND LETTER OF PARTICIPATION
Upon successful completion of the SSP, participants receive a transcript of their results and a Certificate of
Completion. Transcripts will reflect all elements of the SSP performance assessment, and will include an
overall mark for the SSP based on an even weighting of the four evaluation elements. The SSP Certificate of
Completion will be awarded only to those participants who achieve a pass (a mark of 50% or above) in first three
assessed elements. That is, passing marks of 50% in the Core, 50% in the Department, and 50% in the TP to obtain
an SSP Certificate of Completion. A Letter of Participation will be issued to those participants who complete the
program but do not obtain an overall passing mark.
Official copies of the SSP transcript may be obtained via an online order service on the ISU website at www.
isunet.edu. Transcripts will not be provided to third parties without the written authorization of the individual
participant. At the end of the program, participants will be given an unofficial copy of their transcript as a record
of their performance.

Mr. Kartik Kumar Receiving
Academic Achievement Award for SSP16
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Jupiter, Donato Creti (Italy - 1711)
This astronomical painting is part of series intented as a gift for Pope Clement XI to
promote astronomical research

ISU MSS WAIVER
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MSS WAIVER, ACCREDITATION AND ACADEMIC CREDIT

ISU MSS WAIVER
AND ACCREDITATION

Participants who have successfully completed the SSP are eligible for a waiver for Module 1 of the ISU Master
of Space Studies (MSS) program. The condition of eligibility is as follows: if an SSP participant earns an SSP
Certificate of Completion and scores in the top 50% of the class, they are eligible to apply for a waiver for
Module 1 of the ISU Master’s program.
If a participant is in the bottom 50% and admitted to Master’s program, then he or she may place a module waiver
request with the ISU President as the Acting Dean for adjudication. The President’s (acting as Dean) decision is
final and may not be appealed.
ISU programs are not accredited; however, the French Ministry of Education has formally recognized ISU as an
institute of higher education in France through the decree MENS0400386A of 27 February 2004.
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ACADEMIC
GUIDELINES

PARTICIPANT
RESPONSIBILITIES
The International Space University experience is
a composite of knowledge gained through formal
methods such as lectures, as well as through more
informal channels of discussion and participation
in activities inside and outside of the classroom. In
addition, ISU seeks to develop each participant’s
capabilities, network of associates, and interpersonal
skills in small and large group settings.
Attendance and active participation are expected
at all official SSP academic activities and functions.
Any absence from the SSP session requires the prior
approval of the SSP Director, with the concurrence
of the participant’s Department or TP Chair and the
Academic Coordinator. Extended absences include:
absence that prevents a participant from attending
lectures,
workshops,
departmental
activities,
professional visits, TP activities, or other official SSP
academic activities. Absence requests may be
submitted via the process detailed in the SSP
Absence Policy and Procedure document, which is
located on the SSP website.

ATTENDANCE
Participants who miss a total of five (5) days or
more of the course will not receive a Certificate of
Completion unless exceptional circumstances apply,
and will instead be issued a Letter of Participation.
If exceptional circumstances apply, a determination
will be made by the SSP Director in consultation
with the Academic Coordinator and the participant’s
Department and TP Chairs.
Participants who leave the program before its
completion and who have maintained good academic
standing will be issued a letter from the SSP Director
describing the extent of their participation.

WITHDRAWAL
Any participant who is not undergoing disciplinary
proceedings may petition for early withdrawal
from the program. Petition for withdrawal must be
submitted in writing to the SSP Director.
Upon receipt of the written request, the petition for
withdrawal will be decided upon by the SSP Director,
in consultation with the Academic Coordinator and

the participant’s Department or TP Chair.
If the petition for withdrawal is approved by ISU, the
participant may then request to be readmitted to the
following session of the Space Studies Program.

ACADEMIC
WARNING
Participants whose academic performance is
unsatisfactory will be subject to one or more of the
following procedures:
Core Examination
When a participant fails the core examination, the
following procedure will be instituted:
1. The Academic Coordinator provides the participant
with written notice of the failure.
2. The Academic Coordinator then consults with the
participant’s Core Chair and the SSP Director.
3. If it is determined by the Core Chair that the
participant failed the examination due to extraneous
circumstances, such as: poor language skills, personal
difficulties, illness, or other extenuating circumstances,
then a re-sit examination will be administered. If the
participant passes the re-sit examination, then a Pass
grade will be given. Marks on re-sit examinations will
be limited to the maximum possible score of 50%.
No re-sit examination will be arranged in case all
participants pass the original exam. If the participant
fails the re-sit examination, a grade of Unsatisfactory
will be given for this evaluation element of the
program.
4. If no extraneous circumstances for the failure are
found, the participant will be informed by the Core
Chair and in writing by the Academic Coordinator,
that a grade of Unsatisfactory will be given for this
evaluation element of the program.
Department
If a participant’s academic performance is
unsatisfactory in this program element as assessed
by the Department Chair, then the participant will
be placed on academic probation and will receive a
written warning from the SSP Director detailing why
the performance was considered unsatisfactory.
The participant will have one week to improve
performance. If the participant’s performance does
not improve to the satisfaction of the SSP Director,
Academic Coordinator, and the participant’s
Department Chair, the participant will be notified of a
grade of Unsatisfactory for this evaluation element of
the program.
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Team Project
If a participant’s academic performance is
unsatisfactory in this program element as assessed
by the TP Chair, then the participant will be placed
on academic probation and will receive a written
warning from the SSP Director explaining the
unsatisfactory performance. The participant will have
one week to improve performance. If the participant’s
performance does not improve to the satisfaction
of the SSP Director and the TP Chair, the participant
will be notified of a grade of Unsatisfactory for this
evaluation element of the program.
Workshops And Public Events
If a participant’s involvement in workshops and
attendance to public events is unsatisfactory, the
participant will be placed on academic probation and
will receive a written warning from the SSP Director.
The participant will have one week to improve his/
her involvement and attendance. If the participant’s
attendance and involvement does not improve to
the satisfaction of the SSP Director, the participant
will be notified that he/she will receive a grade of
Unsatisfactory for this evaluation element of the
program.

PRIVACY OF
PARTICIPANT RECORDS
SSP participant records are confidential. All
participant evaluations, examination scores, and
other evaluations of a participant’s performance
are confidential and cannot be released to anyone
without the express written consent of the participant.
Participants may request to see their record by
submitting a form provided for this purpose. It is the
participant’s responsibility to make an appointment
with the Academic Coordinator to inspect the record.

ISU CODE OF CONDUCT
AND ETHICS (COCE)

ISU’s Code of Conduct and Ethics (COCE) commits
everyone in the ISU community to the highest
ethical standards in furtherance of ISU’s mission of
teaching, research, and service. The foundations
of ethical behavior at ISU are a commitment to
respecting the rights and dignity of all persons and
a commitment to discharging our obligations to
others in a fair and honest manner. Every member
of ISU plays an important role in keeping these
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commitments by demonstrating integrity and respect
in their daily activities and in the performance of their
responsibilities. This Code of Conduct and Ethics
establishes a statement of principles to guide the
activities of all ISU faculty, staff, and participants.

CODE OF
HONORABLE CONDUCT
All ISU participants, staff, and faculty shall conduct
themselves in a manner that is honorable and
respectful of other people and of ISU. They shall abstain
from any public action, statement, or publication that
would be incompatible with their duties or obligations
as an ISU staff member and/or faculty members. This
Code shall pertain to activities within classes, during
examinations, while participating in ISU-sponsored
events, and within the host communities.

ACADEMIC
HONESTY
All members of the ISU community shall conduct
themselves in accordance with accepted principles
of academic honesty as described in this Program
Handbook. Cheating, plagiarism, copyright violations,
or other forms of dishonesty are prohibited and
shall not be tolerated. Violation of the ISU academic
honesty policy will result in penalties commensurate
with the offense.

OFFENSES
ISU considers the following behavior, or attempts
thereof, by any participant, staff, or faculty member,
whether acting alone or with any other persons, to
violate the ISU Code of Conduct and Ethics, including,
but not limited to:
(a) Physical harm or threat of physical harm to any
person or persons, including, but not limited to assault,
sexual abuse, or other forms of physical abuse.
(b) Harassment, whether physical or verbal, oral or
written, which is beyond the bounds of protected free
speech, directed at a specific individual(s) and likely
to cause an immediate breach of the peace.
(c) Conduct which threatens the mental health,
physical health, or safety of any person or persons
including, but not limited to drug or alcohol abuse,
and other forms of destructive behavior.
(d) Academic dishonesty, including, but not limited to
plagiarism and cheating, and other forms of academic
misconduct, for example, misuse of academic
resources or facilities, or misuse of computer
software, data, equipment, or networks.
(e) Intentional disruption or obstruction of any activity
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organized by ISU or by an institution hosting an ISU
program or activity, such as the SSP, or the right of
its members to carry on their legitimate activities,
to speak or to associate with others (including their
exercise of the right to assemble and to peaceful
protest).
(f) Theft of or damage to personal or ISU property,
effects, information, intellectual property, or services,
or illegal possession or use of the same.
(g) Forgery, alteration, fabrication, or misuse of
identification cards, records, grades, documents,
or misrepresentation of any kind to an ISU office or
member.
(h) Unauthorized entry, use, or occupation of ISU
facilities or SSP host facilities that are locked, closed,
or otherwise restricted as to use.
(i) Disorderly conduct including, but not limited
to public intoxication, lewd, indecent or obscene
behavior, libel, slander, and illegal gambling.
(j) Unauthorized possession or use of any weapon
including firearms, BB-guns, air rifles, explosive
devices, fireworks, or any other dangerous, illegal,
or hazardous object or material, and improper use
as a weapon of any otherwise permitted object or
material.
(k) Counselling, procuring, conspiring, or aiding a
person with commission of an offense, or knowingly
or maliciously bringing a false charge against any
member of ISU under this code.
(l) Refusal to comply with a sanction or sanctions
imposed under the procedures of this code.

ACTION IN CASE OF
MISCONDUCT OR VIOLATION
OF THE CODE OF CONDUCT
AND ETHICS
ISU shall establish a centrally appointed Committee
on Academic Conduct and Ethics (CACE) as specified
in the procedures below. For the purposes of
confidential and central record keeping, a one-page
summary of the outcome of all investigations shall
be copied to the ISU Academic Unit to be kept on
file. Whenever possible and appropriate, informal
resolution and mediation shall be used to resolve
issues of individual behavior before resort is made to
formal disciplinary procedures.

COMMITTEE ON ACADEMIC
CONDUCT AND ETHICS (CACE)
During a session of the SSP, the SSP Committee on
Academic Conduct and Ethics addresses all issues
regarding the disciplinary aspects of the academic
life, academic freedom, academic duties, and
responsibilities, as well as breaches to the ISU Code
of Conduct and Ethics. In all matters brought before
the SSP CACE, all parties will be given fair and equal
opportunity to present their views to the Committee.
Membership
During a session of the SSP, the SSP CACE is
composed of:
Three Chairs elected from the Chairs present on
site by the Chairs and the members of the faculty of
ISU present on site; and
The SSP Director.

DUTY TO ASSIST
IN IMPLEMENTING
THE ISU CODE OF CONDUCT
AND ETHICS
Participants, staff, and faculty who witness violations of
the ISU Code of Conduct and Ethics are encouraged
to approach the offender in a manner that can lead
to informal mitigation of the offense. Every attempt
should be made to resolve the situation in a manner
that assists the offender to correct the behavior while
maintaining the integrity of ISU and other individuals
who may be involved. In instances where the offense
is considered to merit additional action, the matter
is to be referred to the appropriate person: Where a
participant is involved in such offense, the appropriate
person is the Director of the relevant ISU Program;
where it is a member of the ISU Faculty, it is the ISU
President acting as the Dean; in other cases, it is the
ISU President.

This Committee elects its Chair from among the Chair
members of the Committee.
Procedures
The SSP CACE will consider all allegations of ISU Code
of Conduct and Ethics violations brought forth by a
participant, staff member, or a member of the faculty.
All such complaints must be made in writing. The SSP
CACE, will provide a copy of the written complaint to
the individual against whom the complaint has been
made as soon as feasible. The individual against
whom a complaint is lodged shall have the right to
file a written response to the allegations or appear in
person before the committee. The complainant must
be willing to appear before the SSP CACE, should the
Committee consider such an appearance necessary
to determine the truth or substance of the allegations
in the complaint.
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The Committee shall investigate the complaints and
determine if the allegations are valid and if they violate
the ISU Code of Conduct and Ethics. If it is determined
that a violation of the ISU Code of Conducts and
Ethics has taken place, the SSP CACE will take one
of the following disciplinary measures for violation of
the Code of Conduct and Ethics: warning, probation,
or dismissal.
The following measures or combinations of them
may be imposed upon individuals found to have
committed an offense under the ISU Code of Conduct
and Ethics.
Warning and Probation
A written warning or notice of probation explicitly
states that further disciplinary action will ensue if
the individual fails to achieve a satisfactory level of
behavior within the prescribed probation period.
During the time of this warning or probation period
the individual’s behavior shall be closely monitored
in an effort to affect improvement or change. If new
significant problems of behavior arise during the
probationary period, immediate dismissal may occur.
Dismissal for Cause
Suspension from registration in an ISU program for
a specified period recommendation for expulsion
from ISU. A letter of suspension or termination will be
issued to be effective on the date of the decision.
If a participant, member of the Faculty of ISU, Lecturer
on site, or staff member has committed an offense
under the ISU Code of Conduct and Ethics, and 1)
does not achieve the required behavior standards by
the review date provided in a written warning, or 2)
if this individual is found to have engaged in willful
misconduct, disobedience, or willful neglect of duty,
a sanction of suspension from an ISU program for
a specified period of time OR recommendation for
expulsion can be imposed. A letter of suspension or a
letter of termination will be issued to be effective on
the date of the decision.
In the case of a participant, this sanction would directly
affect a participant’s registration in a program and may
be imposed only where it has been determined that
the offense committed is of such a serious nature that
the participant’s continued registration threatens the
academic function of the ISU program or the ability
of other participants to continue their program(s) of
study.
In all cases of disciplinary action recommended by
the SSP CACE, the individual involved has the right of
an appeal to the ISU President.
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Interim Conditions and Measures
Ongoing Personal Safety: In cases where the
allegations of behavior are serious and constitute
a significant personal safety threat to members of
the ISU community, the SSP Director is authorized
to impose interim conditions that balance the need
of complainants for safety with the requirement of
fairness to the respondent. The interim conditions are
in no way to be construed as indicative of guilt, and
shall remain in place until the charges are disposed
of under the SSP CACE’s procedures.
Urgent Situations: In some circumstances, such as
those involving serious threats or violent behavior,
it may be necessary to remove the individual from
ISU. The SSP Director may suspend the individual
temporarily for up to three working days if there is
reasonable apprehension that the safety of others is
endangered, damage to property is likely to occur,
or the continued presence of the individual would
be disruptive to the legitimate operations of the
ISU program. The individual(s) shall be informed
immediately in writing of the reasons for the
suspension and shall be afforded the opportunity
to respond. The SSP CACE must review the
temporary suspension period, following a preliminary
investigation, and either revoke or continue the
suspension. The individual has the right of appeal to
the President.
Appeal Procedure: All members of the ISU
community have the right of appeal against a
decision regarding them. Appeals shall be submitted
in writing to the President of ISU with the appropriate
justifications. The President will evaluate the position
of the complainant and the Chair of the CACE.
The President has discretion to request additional
information and consult with others. The President’s
decision is final.

The Astronomer,
Johannes Vermeer of Delft (The Netherlands - 1668)
Portrayals of scientist were popular during
the Dutch Golden Age in the 17th century.
The Astronomer is believed to portray Antonie van Leeuwenhoek,
commonly know as “the father of Microbiology”
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NOTE: ARTICLE 14 – Sexual Harassment and
ARTICLE 15 – Intimidation and Harassment, of the ISU
Internal Rules, are incorporated by reference into this
document.

EVALUATION

1. The International Space University (ISU) is committed
to providing a workplace and academic environment
free from harassment and discrimination.
In keeping with this commitment, ISU strictly prohibits
all forms of harassment, including behavior by words
or conduct of bias or prejudice based upon a person’s
protected characteristic(s) as defined in Section _7_.
2. Harassment of employees by supervisors,
subordinate employees, and coworkers is strictly
prohibited. ISU also prohibits harassment of
employees by non-employees, as well as harassment
by or of program participants, students, ISU faculty
(including adjunct, associate, and emeritus), teaching
assistants, visiting lecturers, agency personnel,
sponsors, or other visitors involved in ISU program
activities or events.
3. This policy applies to any location where ISU
employees are assigned to perform work, including
during business-related travel, or at work-related
functions. This policy also applies to any location
where ISU programs are conducted, including offsite travel and other functions sponsored by ISU or
the program’s Host University/Organization.
4. Any person affiliated with ISU -as detailed in
Section 2, above – who is found to have violated this
policy shall be subject to disciplinary action up to and
including immediate termination of employment,
removal from an ISU program, or prosecution in the
appropriate court of law.
5. No individual in or applicant for the protected
positions listed in Section 2 of this policy may be
disciplined, dismissed, or face retaliatory measures –
whether direct or indirect – for having filed a complaint
or report under this policy.
6. Questions about this policy should be directed as
follows:
a. Master’s Program:
The ISU Designated
Contact for harassment reports, and ISU Human
Resources Office
b. SSP and SHSSP – The ISU Designated
Contact for harassment reports, and the Host
Site Designated Contact for harassment reports

DEFINITIONS

7. Harassment is generally defined as any unwanted,
unwelcomed, or uninvited physical or verbal behavior
that annoys, threatens, intimidates, demeans,
humiliates, alarms, or puts a person in fear of their
safety. Harassing behavior may include, but is not
limited to, epithets, derogatory comments or slurs
and lewd propositions, assault, impeding or blocking
movement, offensive touching or any physical
interference with normal work or movement, and
visual insults, such as derogatory posters or cartoons.
Although harassment is often a behavior that persists
over time, serious one-time incidents can also be
considered harassment.
7.1 Psychological harassment is defined by actions
that aim at or have the effect of worsening someone’s
working conditions likely to infringe his rights or dignity,
alter his physical or mental health, or compromise his
promotion.
7.2 Sexual harassment is defined as any unwelcome
verbal or physical behavior of a sexual nature that
either infringes someone’s dignity because of its
degrading or humiliating nature, or creates an
intimidating, hostile or offensive situation. Any serious
pressure, even non-repetitive, with the virtual or real
aim to obtain an act of sexual nature, whether the
sexual act is sought for themselves or for a third party,
is treated as sexual harassment.
7.3 ISU also prohibits any unwelcome behavior
by words or conduct that is severe or pervasive
and that is directed at an individual because of
their race, sex (including pregnancy, childbirth,
and related medical conditions), ancestry, national
origin, disability, age, sexual orientation/preference,
ethnicity, marital status, family responsibility, political
affiliation, language, creed, religious belief, religious
association or activities, physical handicap, color,
socioeconomic status, gender, gender identity, and
gender expression – actual or perceived.
7.4 ISU prohibits all unwelcome conduct directed at
any individual with a protected characteristic(s) as
described in Section 2, above, regardless of whether
that conduct rises to the level of severity required for
a violation of applicable law in the jurisdiction where
the conduct has occurred.
7.5 This prohibition applies to conduct that occurs
on the ISU Central Campus, as well as on the sites
hosting the Space Studies Program and the Southern
Hemisphere Space Studies Program. It also applies
to off-site conduct, including on-line or electronic
conduct, if the conduct: 1) occurred in the context
43

ISU POLICY AGAINST HARASSMENT

of an employment or education program or activity
of ISU, or 2) has continuing adverse effects on the
program. During the SSP or SHSSP, the relevant
policies of the partnering institution/host site will be
incorporated into this policy by reference.

whose report will be accepted as documentation
of the incident. The Designated Reporter(s), for ISU
will be appointed for each ISU program by the ISU
Administration, in accordance with the restrictions on
conflicts of interest set forth in Section 9.

7.6 For the purposes of this policy, applicable law
means the laws of the state or country in which the
ISU program is located, as well as the laws, policies,
rules, or regulations of the host site(s) for ISU’s SSP
and SHSSP programs.

PROCESS

7.7 For purposes of this policy, medical condition
means a condition relating to cancer or genetic
characteristics including, but not limited to: epilepsy,
diabetes, allergies, or vision and speech impairments.
The terms physical disability and mental disability
are broader defined under applicable laws as stated
in Section 7.2, above.

NOTE: Nothing in this policy or process precludes
an individual from accessing assistance and/or
protection from an appropriate law enforcement
agency.

7.8 Harassment directed at an individual with
protected characteristics (Section 2) may take many
forms. Examples include, but are not limited to: verbal
conduct, such as epithets, derogatory comments,
or slurs; visual conduct, such as derogatory posters,
cartoons, drawings, or gestures; or physical conduct,
such as assault, impeding or blocking movement, or
physical interference with normal work or movement.
Such conduct may constitute harassment if witnessed
or overhead by another individual, even if the conduct
is not directed at that individual, and even if that
individual is not a member of the protected group at
which the conduct is directed.
8. Examples of sexual harassment include, but are not
limited to: unwelcome sexual flirtations, advances,
propositions; verbal abuse of a sexual nature’ subtle
pressure or requests for sexual favors’ threats or
demands to submit to sexual requests in order to keep
one’s job or avoid some other loss or detriment; offers
of job or program benefits in return for sexual favors;
unnecessary touching of an individual; a workplace
display of sexually suggestive objects or pictures;
sexually explicit or offensive jokes, stories, cartoons,
or nicknames; lewd gestures or leering; impeding
or blocking movement or physical interference with
normal movement; or physical assault.
8.1 Such conduct may constitute harassment if
witnessed or overheard by another individual, whether
or not the conduct is directed at that individual. Sexual
harassment can occur between two individuals of the
same sex or opposite sex.
8.2 There is no requirement that a witness or
witnesses must be named before an incident of
sexual harassment can be reported.
8.3 To maintain privacy, anyone who wishes to report
an incident of sexual harassment may choose to file
their complaint through an ISU Designated Reporter,
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9. Any employee or other person involved in an
ISU program (Section 2) who believes they have
been harassed or who has witnessed harassment
of another, must immediately report the facts of
the incident or incidents and the names of the
individuals involved to the ISU Designated Contact
for harassment reports, or to the Host site Designated
Contact if the ISU contact is not available. If neither
contact person is available, and if there is no conflict
of interest involved, the report may be made to a
direct supervisor, a Program Director, or to the ISU
Human Resources Office.
9.1 For the purposes of this policy, conflict of interest
means that a report of harassment should not be
taken by someone whose position of professional
responsibility 1) gives them direct power or influence
over the person who has been subjected to or who
has witnessed an incident of harassment; or 2) may
give them either a personal or professional interest
in the outcome of the decision-making process in a
harassment investigation.
10. ISU will promptly and thoroughly investigate
every complaint of harassment and will take
appropriate preventive and/or corrective action
when it is warranted. In addition, ISU will conduct each
investigation and handling of harassment complaints
with discretion, preserving confidentiality during the
conduct of the investigation and following resolution
of the complaint.
11. There will be no retaliation against any employee
or other affected individual for: 1) making a good faith
complaint of harassment or who brings inappropriate
conduct to the attention of ISU; 2) preventing unlawful
practices; or 3) participation in an investigation.
11.1 Any employee or affected individual who
believes that they have been or are being retaliated
against should immediately report such conduct
to the Designated Contact (for ISU or the Host site,
as appropriate). If there is no conflict of interest, the
affected person can report the offensive conduct to
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their direct supervisor, the Human Resources Office,
or the Office of the ISU President, so that a prompt
investigation can be conducted.
11.2 Any employee or other individual involved with
an ISU program, who is found to have engaged in
retaliation related to a report of harassment will be
subject to disciplinary action up to and including
immediate termination of that employee’s or
individual’s contract.
12. Reports, complaints, or other information must be
provided in good faith. It is a violation of this policy
when a person knowingly or recklessly alleges a
false complaint of discrimination, harassment, and/
or related retaliation, or provides false information
during the course of an investigation, and violators may
be subject to disciplinary action, up to and including
expulsion from the ISU program or termination of
employment, as applicable.
12.1 This provision does not apply to reports made
or information provided in good faith, even if, at a
later date, the facts alleged in the report prove to be
unsubstantiated.
13. ISU supports the use of confidential resources
so that victims of discrimination, harassment, and/
or related retaliation can provide information about
such misconduct confidentially and receive support
and accommodations as necessary through the
person(s) that will be assigned per ISU program.
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CORE
LECTURE SERIES

Juan de Dalmau
Core Co-Chair

Gary Martin
Core Co-Chair

CORE
LECTURES
Week 1
June 26, 2018

June 27, 2018

June 28, 2018

June 29, 2018

L-01
L-02
L-03
L-04
L-05
L-06
L-07
L-08
L-09
L-10
L-11
L-12
L-13
L-14
L-15

HUM
PEL
PEL
SCI
ENG
MGB
SCI
INTER
APP
SCI
MGB
HPS
ENG
HUM
APP

Origins of the Space Age
Legal Foundations of International Space Activities
Economic Rationales and Costing of Space Programs
Microgravity
Orbital Mechanics
The Context of Commercial Space
The EM Spectrum & the Observable Universe
Orbits and Applications
Introduction to Space Applications
Building stars, planets and life in the Universe
Business Management and Planning of Space Projects
Introduction to Human Performance in Space
Rockets and Space Propulsion
The Arts and Space
Satellite Telecommunications

Jeffrey Hoffman
Tanja Masson-Zwaan
Walter Peeters
Jeffrey Hoffman
Pieter Visser
Christian Sallaberger
Karen O’Flaherty
Bart Root
Radboud Koop
Ewine van Dishoeck
Christian Sallaberger
Volker Damann
Marc Naeije
Ruth McAvinia
Ana Bolea Alamañac
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Week 2
July 2, 2018

July 3, 2018

July 4, 2018

July 5, 2018

July 6, 2018

L-16
L-17
L-18
L-19
L-20
L-21
L-22
L-23
L-24
L-25
L-26
L-27
L-28
L-29
L-30
L-31
L-32
L-33

APP
HUM
HPS
MGB
HUM
MGB
HUM
PEL
HUM
HPS
MGB
PEL
HPS
INTER
PEL
ENG
SCI
SCI

Commercial Satellite Communications Industry
Space Futures
Human Adaptation and Countermeasures
Financial Issues and Techniques of Space Projects
New Governance for Space
Space Marketing and Communications
Communicating Space
Policy Rationales for Space Activities
Spaceship Earth
Space Psychology
International Space Business
Major Space Players I: US and Europe
Environmental Control and Life Support Systems
(Swarm) Robots
Major Space Players II: Russia, China
Space Mission Operations
The Solar System and Exoplanets
The Space Environment and Space Weather

Xavier Lobao
James Dator
Volker Damann
Walter Peeters
James Dator
Walter Peeters
Juan de Dalmau
John Logsdon
James Dator
Guillaume Weerts
Walter Peeters

L-34
L-35
L-36
L-37
L-38
L-39
L-40
L-41
L-42
L-43
L-44
L-45
L-46
L-47
L-48

INTER
INTER
PEL
APP
INTER
MGB
APP
HPS
SCI
HPS
APP
PEL
ENG
APP
ENG

Space Missions for Astronomy – from ideas to plans to practice (1)

Peter Roelfsema
Peter Roelfsema
National Implementation of Space Law
Neta Palkovitz
Space Based Positioning, Navigation and Timing
Nityaporn Sirikan
Space Situational Awareness and Space Debris Mitigation
Ruediger Jehn
Space Entrepreneurship and New Business Models
Michael Hess
Introduction to Remote Sensing
Su-Yin Tan
Space Physiology and Medicine I
Steven Platts
The Moon and other Near-Earth Objects
Bernard Foing
Space Physiology and Medicine II
Steven Platts
Current and Future Trends in Global Navigation Satellite Systems Rafael Lucas Rodriguez
Intellectual Property Rights Based on Activities in Outer Space
Theodore Ro
Space Systems Engineering and Mission Design
John Connolly
Current and Future Space Remote Sensing
Su-Yin Tan
Spacecraft Subsystems I
Martha Hess

L-49
L-50
L-51
L-52
L-53
L-54
L-55
L-56
L-57

INTER
INTER
HUM
HPS
ENG
ENG
MGB
INTER
SCI

Landscapes of the Future
Space Architecture and Design
Cultural Rationales for Space Activities
Medicine in Space
Launch and Atmospheric Entry
Spacecraft Subsystems II
Emerging Commercial Space Industry
A Future with Innovation
Cosmology: Origin and Fate of the Universe

John Logsdon, Kai-Uwe Schrogl

Volker Damann
Chris Verhoeven
Gongling Sun, Olga Zhdanovich

Jutta Huebner
Daphne Stam
Bernard Foing

Week 3
July 9, 2018

July 10, 2018

July 11, 2018

July 12, 2018

July 13, 2018

Space Missions for Astronomy – from ideas to plans to practice (2)

Week 4
July 16, 2018

July 17, 2018

July 18, 2018
July 19, 2018
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Chris Kievid
John Connolly
Kerrie Dougherty
Kris Lehnhardt
Martha Hess
Danielle Wood
Gary Martin
Omar Hatamleh
Mikhail Marov
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SPACE APPLICATIONS
CORE LECTURES
L-09

Introduction to Space Applications

This lecture introduces the benefits of space technologies through their applications, including scientific,
societal and commercial uses. We aim to comprehend the benefits of space applications from a user
perspective, focusing on the creation of value in the space information value chain. We examine space
applications with a primary focus on Earth‐orbiting satellite systems, including satellite remote sensing,
satellite navigation and satellite communications. Humankind benefits directly from products and services
provided by commercial and societal organisations on the basis of these space technologies. This lecture
provides a general introduction to space applications, including historical background, basic principles of
operation, practical benefits, and current developments and future challenges.
L-15

Satellite Telecommunications

The goal of this lecture is to deliver a broad understanding of the many factors that affect the performance
off satellite communication systems and how these parameters may be adjusted in the system design, with
a focus on commercial communications. The class will build to the important concept of developing a “link
budget” that allows sufficient signal strength to achieve communications between a satellite and an Earth
station and an Earth station and a satellite, including a discussion of “link margin,” which is additional power,
beyond the minimum required with standard assumptions, to overcome sporadic interference or noise that
might interrupt a successful satellite communications link.

L-16

Commercial Satellite Communications Industry

This lecture covers the general history of satellite communications, identifies the major markets and
companies of the commercial satellite industry, and describes the place of the space industry in relation
to the overall global telecommunications industry. The lecture includes descriptions of the shift from public
international organizations providing satcoms services to a new era where private competitive entities largely
control the industry. It describes the regulation of satellite communications and identifies important regulatory
organizations and documents. An overview of recent developments is given.
L-37

Space Based Positioning, Navigation and Timing

This lecture provides an overview of satellite navigation, starting with an introduction to Global Navigation
Satellite Systems (GNSS) architecture, receiving signals and processing of observations, and developing a
Position, Navigation, and Timing (PNT) solution for estimating position, velocity, and time. First, the basic
concepts of a GNSS are introduced, including coordinate frames, time references, satellite orbits, propagation,
and reception.
Major components forming the complete system are described, including the equipment that is necessary for
receiving and transmitting GNSS signals. The history of GNSS development is introduced, describing original
uses of satellite navigation for civil and military applications, including the concept of selective availability. The
lecture discusses examples of operational GNSS satellite systems, such as GPS (United States), GLONASS
(Russia), Galileo (European Union), and BeiDou (China).

49

SSP18 ACADEMIC CURRICULUM

SPACE APPLICATIONS
CORE LECTURES
L-40

Introduction to Remote Sensing

The goal of this lecture is to provide an introduction to the basics of satellite remote sensing with a special
focus on the principles, characteristics, analysis, and applications of remote sensing data acquired in
different parts of the electromagnetic spectrum. Topics include the principles and characteristics of remotely
sensed imagery, various remote sensing systems, and the methods used to collect remote sensing data.
The history of applications and development of remote sensing are discussed, as well as the fundamentals
of electromagnetic radiation and its interactions with the Earth’s surface and atmosphere. The lecture will
discuss sensor characteristics, satellite orbits, and various current and future missions involving a range of
sensors across the visible, infrared, and microwave components of the spectrum. A variety of examples of
remote sensing applications for examining and monitoring environmental questions are described.
L-44

Current and Future Trends in Global Navigation Satellite Systems

In previous core lectures, the basic concepts of GNSS positioning were introduced. In this lecture, more
advanced GNSS concepts are discussed, as well as current and future GNSS applications and equipment.
The basic methods by which GNSS applications improve performance are introduced, starting with an
explanation of the various error sources contributing to the error of the satellite navigation signals and how
they propagate into the user position. The different techniques that are used to improve performance are
explained, including the simple but efficient map-matching and the more sophisticated ones using multiple
frequencies, carrier phase measurements, signals from multiple GNSS constellations and/or differential
techniques.
The application of these techniques and the general advance of technology in general, has led to the
development of a large number of GNSS applications in many different sectors including location-based
services, transportation, agriculture, surveying, and timing & synchronization. Future trends for the use of
GNSS and their demands on GNSS performance will also be covered including using GNSS for augmented
reality applications, autonomous cars, drones, and the Internet-of-Things.
L-47

Current and Future Space Remote Sensing

Previous lectures have presented information on the electromagnetic spectrum, space applications, and
remote sensing fundamentals. This lecture will expand upon these themes and discuss current and future
applications of space remote sensing data and which sensors are suitable for specific purposes. We will
explore how satellite data can be transformed into information that can be used for decision‐making and
solving various Earth‐based problems. How can remote sensing observations be used to benefit humanity?
For example, how can remote sensing assist with disaster management? We will review a variety of remote
sensing research related to weather and climate change analysis, coastal zone mapping, urban and street
planning, marketing and business, archaeological investigations, and environmental monitoring applications.
Applications of remote sensing described in this lecture are representative yet not exhaustive. Interpretation
and classification of remote sensing imagery and the fundamentals of Geographic Information Systems (GIS)
will also be introduced.
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SPACE ENGINEERING
CORE LECTURES
L-05

Orbital Mechanics

Orbital mechanics (also called astrodynamics) is the application of the laws of physics to describing the motion
of spacecraft. It is one of the fundamental topics in astronautics and is essential to the design, implementation,
and operation of a space mission. As well as defining the sorts of orbits that are possible, orbital mechanics
is needed to determine spacecraft trajectories and maneuvers. In this class, the basic principles of orbital
mechanics will be explained, together with the classical orbital elements used to describe orbits.
L-13

Rockets and Space Propulsion

Space propulsion systems are used to accelerate/decelerate a space vehicle to launch it into space or
maneuver it once in space. This is usually done by use of a rocket of some sort. Propulsion is achieved
by expelling mass (propellant) from the space vehicle which, through conservation of linear momentum,
produces a reactive force in the opposite direction. In this lecture, the basic principles of rocketry, space
propulsion systems and rocket-based launch vehicles will be explained, together with parameters such as
mass flow rate, thrust, exhaust velocity, specific impulse and ΔV. Different classes of propulsion system (e.g.,
chemical, electric, and nuclear propulsion) and subclasses will be described together with their applications,
where appropriate.
L-31

Space Mission Operations

This lecture provides an introduction to space mission operations. The foundations of successful mission
operations are outlined and the different teams involved in mission operations and their respective tasks
introduced. In addition, the challenges associated with different mission types and mission phases are
presented. After establishing this baseline of knowledge, the lecture will address examples of complex
mission operations scenarios with a particular focus on the ROSETTA mission as well as examples of in-flight
anomalies.
L-46

Space Systems Engineering and Mission Design

Systems engineering is the disciplined understanding of “how all the pieces fit together,” and embodies a
great deal of the spirit of the International Space University.
With the growth of large international space projects, the systems engineering process and, in particular,
requirements development, have become ever more important in the process of achieving a desirable end
product. Systems Engineering, as both an art and a science, exists at all levels of the space sector, and is
practiced by individuals with such varied positions as spacecraft systems engineer, mission designer, and
Minister of Space. The initialization of space projects first requires that the problem be documented – most
often in the form of requirements. This lecture discusses the identification of mission needs and objectives,
and the technique of writing good requirements.
Successful space mission design transfers mission requirements into the descriptions of spacecraft, payload,
launch vehicle, orbital dynamics, communications infrastructure, operations, and other segments necessary
to implement these requirements. This lecture will present a methodology for performing both human and
robotic space mission designs. This lecture builds upon the initial core lectures for requirements, spacecraft
subsystems, launch vehicles, astrodynamics, space transportation systems, and space communication, to
show the students examples of the interaction among the segments of mission design, including actual
examples of how both successful and unsuccessful mission concepts have emerged from the design
process.
L-48

Spacecraft Subsystems I

A spacecraft is made up of a number of subsystems. These must be designed and put together in a
configuration that enables the spacecraft to carry out its mission. This lecture provides an overview of some
typical spacecraft subsystems (others will be covered in a later lecturer) and then introduces design drivers
and the two main sorts of spacecraft configuration.
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SPACE ENGINEERING
CORE LECTURES
L-53

Launch and Atmospheric Entry

Launch Vehicles (LVs) are used to propel a spacecraft from the Earth’s surface through the atmosphere and
into orbit. At the end of the mission, some spacecraft will re-enter the Earth’s atmosphere (or that of another
planet), decelerate, and land back on the surface. This lecture will cover the basic principles of rocket-based
launch vehicles and atmospheric re-entry bodies. Aspects of planning, design, and performance will be
looked at in both cases.
L-54

Spacecraft Subsystems II

This lecture will explain the key concepts of three spacecraft subsystems: power, communications, and
attitude determination and control. These subsystems will be described along with their functions as well
as the factors that affect their design and the various technologies that are available. The power subsystem
generates, stores, regulates and distributes electrical power aboard the spacecraft. The communications
subsystem is responsible for receiving commands from the Earth and sending telemetry back to the ground.
The attitude determination and control subsystem (ADCS) is responsible for resolving the orientation and
stability of the spacecraft, and controlling the spacecraft’s orientation as needed to support the mission and
payload pointing requirements.
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HUMAN PERFORMANCE IN SPACE
CORE LECTURES
L-12

Introduction to Human Performance in Space

This lecture will describe the hazards of the Space environment to humans (radiation, vacuum, extreme
temperature, microgravity) and how spaceflight affects the human body. We will the review the historical
context of human spaceflight and the challenges facing humans during long-duration missions in Space.
L-18

Human Adaptation and Countermeasures

This lecture will begin with an introduction to muscle and bone structure and function and then focus on why
humans experience a reduction in muscle and bone mass, volume, strength, and endurance in microgravity. It
is necessary for countermeasures to be used during spaceflight to reduce these negative effects. Overcoming
these consequences of space travel is crucial for long duration human missions and planetary exploration.
L-25

Space Psychology

This lecture will emphasize the importance of mental and social well-being in the success of (long duration)
space missions. A successful mission may require measures to prevent mental illness through proper crew
selection, training and monitoring. An overview on the major topics in the field of space psychology will
be provided. We will reflect relevant stressors and stresses encountered during human space missions,
individual adaptation and performance, and human interactions. However, the main focus of this lecture will
be selection and training, as well as monitoring and support.
L-28

Environmental Control and Life Support Systems

This lecture will explore the human requirements for surviving the harsh space environment. Environmental
control and life support systems must consider the following factors: air, food and water and protecting against
biological contamination, fire and harmful radiation. Systems that provide these functions may use physical/
chemical or biological processes. Non-regenerative and generative life support functions, the technologies
to provide them, criteria used for making decisions, and the engineering challenges in designing life support
systems, including portable systems will be reviewed.
L-41

Space Physiology and Medicine I

This lecture will introduce you to the basic principles of human physiology. We will first talk about the
definition of life, then introduce the human cell, its functions, structure and metabolism, move on to more
complex multi-cell organisms and finally will elaborate on the main physiological systems of the human
body. It will focus especially on the heart and cardiovascular system. To understand the underlying principles,
these systems will be described based on terrestrial gravity conditions. The effects of microgravity and other
space-related environmental factors on the cardiovascular system will be introduced and discussed.
L-43

Space Physiology and Medicine II

This lecture will introduce how microgravity alters the function of the sensory organs that are used for spatial
orientation and balance. When the gravity load changes (i.e., going from 1g to microgravity or vice versa), the
nervous system initially responds to the new gravity load with reaction patterns learned in the old gravity load,
resulting in misinterpretation and inadequate responses to the signals coming from the sensory receptors. As
a consequence, misorientation and nausea are frequently experienced when humans first enter microgravity
and when they return to 1g on Earth. Throughout this lecture, the mechanisms, effects and consequences of
this response will be explained.
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HUMAN PERFORMANCE IN SPACE
CORE LECTURES
L-52

Medicine in Space

In this lecture, we will discuss the likelihood of illness or injury in space, the means to mitigate it, and how best
to effectively treat it. Despite careful screening, extensive training, and effective countermeasures against the
physiological challenges encountered during spaceflight, incidents of ill or injured crew members and even
medical emergencies can and do occur during space missions. This lecture will discuss historical examples
as well as the current medical paradigm used in Low Earth Orbit (LEO) on the International Space Station.
As we prepare to go beyond LEO again, significant work is underway to develop new exploration medical
capabilities that will be needed to support human missions to the Moon or Mars. In addition, the current
paradigm of space medicine that applies to the types of governmental space activities described above
has to be altered for future commercial human spaceflight activities, such as suborbital passenger flights by
providers like Virgin Galactic and Blue Origin.

54

SSP18 ACADEMIC CURRICULUM

SPACE HUMANITIES
CORE LECTURES
L-01

Origins of the Space Age

This lecture explores the history of space flight from the origins of rocketry to the beginnig of the Space
Age. Cultures around the world have contributed both to the visions and to the technological developments
necessary to make a spaceflight a reality. In the 20th Century, geopolitical agendas, both ‘hot’ and ‘cold’
wars, sparked a rapide development in rocket technology. This explosive technological development made
spaceflight a reality, perhaps before the world was fully ready to exploit it.
L-14

The Arts and Space

Space, and the desire to travel through the stars have fuelled artistic pursuits on Earth for thousands of
years. Everybody can create and appreciate art, but there are some structures that help us to describe these
pursuits and how they relate to the rest of our lives. This lecture introduces some ideas about Art and its place
in society and in Space, and how to describe those relationships. We will take a short tour of different forms of
art and ask how our personal outlooks affect our responses, and how we might also see that across the ages.
We will ask how the relationship between space and art can benefit society and humanity’s journey through
space on Earth and in spacecraft.
L-17

Space Futures

This lecture will introduce you to several basic concepts of futures studies. Those concepts will enable
you to incorporate futures-oriented theories and methods into your TP — as well as into your personal and
professional life.
L-20

New Governance for Space

The most obsolete social institutions on Earth are our current systems of governance. Based on wonderful
inventions of two hundred plus years ago, they are now woefully obsolete. Families, businesses, religions,
education, modes of communication and transportation--everything--have all changed in form and
substance. But not governments. Even when new governments are formed now, old structures, cosmologies
and technologies are simply copied or modified. Space settlements will offer an opportunity--no, will demand
that--we envision, design, and implement new forms of governance. This lecture will review the evolution of
governance systems, and discuss some new possible forms, structures, and cosmologies for governance in
space.
L-22

Communicating Space

Space communications is aimed at promoting public awareness and understadning of space science,
technology and applications and making contributions to informal space education. This lecture gives an
introduction to the objectives pursued by the organisations involved in Space outreach, their target audiences,
messages and media and techniques used. An overview of the different forms of communication in general
will also be discussed.
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L-24

Spaceship Earth

This lecture considers Earth as a self-contained spaceship, reminding everyone of some basic geological
and biological facts about the Earth-- its size, its isolation in space, its dependence on the Sun for all energy,
the fact that human population has grown enormously recently along with new, powerful and long-impacting
technologies accelerating the consumption of finite resources (while often at the same time creating or
accessing previously unknown resources). Some geologists say the world has moved from the Holocene
Epoch (when humans first evolved as a significant presence) to the Anthropocene Epoch where humans
are a major factor influencing the future of the planet. We must embrace the challenge of Walter Truett
Anderson: humans must learn “to govern evolution”, even though we do not fully understand many things we
need to know to assume that obligation.
L-51

Cultural Rationales for Space Activities

Why do we want to explore space?” Today, space activities are frequently justified on the basis of economic
or policy rationales or the benefits deriving from space spinoffs. Yet the dream of spaceflight is as old
as Humanity and found in cultures around the world. So what drives us to explore the cosmos? Are we
genetically programmed for exploration, or is it the product of social/cultural factors? This lecture will explore
the cultural, spiritual, social and philosophical motivations that underpin Humanity’s interest in moving beyond
its home planet and reaching for the stars.
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L-06

The Context of Commercial Space

This lecture examines the context of Commercial Space including the segments of the Space economy and
the role of governments. Current commercial space trends are introduced. As all commercial space activities
are conducted by corporations, this lecture will also cover the nature and structure of a corporation. The
formal roles of the board of directors, the shareholders, and the executive will be presented. The roles of
equity and debt will also be explained. Finally, the preparation of a business plan will be introduced.
L-11

Business Management and Planning of Space Projects

This lecture will present the role of the space project manager, as well as the various tools used today for
space project management. Gantt charts, PERT charts, critical path analysis, work breakdown structures, and
earned value methods will be among those covered. Management of space technology development and
intellectual property management will also be discussed.
L-19

Financial Issues and Techniques of Space Projects

This lecture will look at financial issues and techniques used in the space world. It will distinguish between
budget financing and commercial space activity financing, and familiarize participants with discounting
techniques so they can use concepts such as net present value (NPV), internal rate of return (IRR), payback
period and inflation. The lecture discussion includes sources of capital, obtaining financing, and currency risk,
with a special emphasis upon the various stages followed globally in the New Space economy, based upon
the distinction between Equity and Debt financing. The lecture will be illustrated with case studies.
L-21

Space Marketing and Communications

This lecture will first provide a general introduction of some standard marketing principles, using a simplified
model. Each of the elements of this model, namely Product, Price, Physical distribution and Promotion will
be illustrated in the context of space activities. Within the framework of these tools, a special attention will
be placed upon the correct use of spin-off as a strong marketing tool in the space environment. Emphasis
will be put on the communication with the different target groups in the space environment and adapting the
messages to these groups.
L-26

International Space Business

This lecture will discuss the shift to be expected in the space sector geographically. Based upon an
increasing GDP growth, the traditional space powers (USA, Russia and Europe) will be confronted with the
rising importance of emerging space countries. In the first instance, the BRIC (Brazil, Russia, India and China)
countries will play an increasing role. A number of economically promising countries, called the N-11 (stands
for Next-11) are also becoming increasingly important players in the space field.
With all these effects space activities are becoming more global, as emerging countries want to benefit from
the possibilities to further develop their infrastructures. This also means that international space business
needs to take into consideration international cultural differences.
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L-39

Space Entrepreneurship and New Business Models

Over the last decade or so the ‘traditional’ space sector has changed significantly. While it was once
dominated by space agencies and large commercial concerns, it now features increasingly large numbers
of entrepreneurial companies which aim to be increasingly innovative, efficient, disruptive and agile. Many of
these originated from the US ‘Silicon Valley’ model of start-ups funded by venture capital but other business
models are also being adopted. This lecture describes the entrepreneurial approach to space and the related
new space business models, illustrating these with examples/case studies.
L-55

Emerging Commercial Space Industry

This lecture provides an introduction to the recent phenomena of private industry opening the space frontier.
NewSpace is a term commonly used to describe entrepreneurial companies that are breaking into many
areas of space exploration and development, an area that had once been reserved only for national space
agencies and the large established companies of the space and military industrial complex. For the most
part, these private companies have business plans that are not totally dependent on government resources
for their long‐term success. Through innovation and ingenuity they are exploring potential profit areas in the
sub‐orbital, orbital, and deep space regimes. Many small companies have already tried and failed, but a
few are starting to separate from the pack and the possibility of private industry creating new markets or
transforming old markets is no longer just a dream. The lecture highlights a few success stories and provides
examples of how, in the US, government programs and private investors are contributing to the growth of
this new industry.
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L-02

Legal Foundations of International Space Activities

Space law is a relatively new field of law that emerged after the first artificial satellite, Sputnik 1, was launched into outer
space in 1957. A number of legally binding international instruments (treaties) governing the use of outer space for peaceful
purposes was adopted since then within the framework of the UN Committee on the Peaceful uses of Outer Space
(UNCOPUOS), with at its core the 1967 Outer Space Treaty (OST). The OST contains the basic rules that define the behaviour
of States in conducting activities in outer space, and has resulted in more than 60 years of peaceful cooperation in space
that benefits humankind as a whole. Around 130 States have signed or ratified the OST. The subsequent treaties elaborate
on the basic principles of the OST, such as the rescue and return of astronauts and space objects (Rescue and Return
Agreement, 1968), liability for damage (Liability Convention, 1972), the registration of objects launched into outer space
(Registration Convention, 1975) and the commercial exploitation of celestial bodies (Moon Agreement, 1979). The latter has
less than twenty parties, the others have been ratified by a majority of UN members. The international legal framework for
space activities is complemented by a number of UN resolutions containing sets of principles. These address for instance
remote sensing, the use of nuclear power sources, or the particular needs of developing countries. They are not legally
binding like treaties, but they were adopted by consensus in UNCOPUOS and may contain customary law, or may be
implemented into national law and thus become binding in the national sphere.
The increased uses of outer space by public and private entities and the growing dependence of States on critical space
infrastructure has made outer space contested, congested and competitive. This meant that the law had to evolve
to address these new concerns, leading to the adoption of multilateral cooperation agreements (for instance the ISS
Intergovernmental Agreement), international guidelines in the form of ‘soft law’ (for instance the space debris mitigation
guidelines), and national legislation (which will be addressed in L36). Exciting new opportunities loom on the horizon, such
as space mining, private human spaceflight, mega-constellations of small satellites, or settling on Mars. But challenges
also become apparent. The continued sustainable and peaceful use of outer space is at stake, and measures to reduce
or remove space debris and the need for space traffic management rules need to be addressed by the international legal
community.
This lecture will outline the field of international space law and explain its main principles, focusing on the five UN space
treaties. It presents the international law‐making process and examines the ability of existing international legal instruments
to address current and future space activities and challenges. As such, the primary goal of this lecture is to increase the
participants’ awareness of (1) the five international space law treaties; (2) the most important space law principles, and (3) a
number of current international space law issues.“

L-03

Economic Rationales and Costing of Space Programs

This lecture will first describe the economic reasons why investments are made in space programs by
different nations. An overview will be given on the Global Space Economy and the shifts which have taken
place over time, leading to increased space commercialization. Key figures will be presented on the different
components of the space market.
Special emphasis will be put on the cost of space projects and the reason why these costs are considered
high by the general public. Moreover, cost overruns have given the space sector a reputation that no sound
economic principles are used. Emphasis will therefore be put on how such cost overruns can be avoided to
a maximum extent.
L-23

Policy Rationales for Space Activities

This lecture will address the issue: Doing things in space remains expensive, risky, and technologically and
managerially difficult. For the private sector, the primary reason for undertaking space activity is to create a
profit-making business, although some wealthy private individuals have additional motivations. Governments
are created to serve the interests of their citizens. Space activities can serve many different public interests.
Different governments at different times will assign different priorities to their space efforts. What are the
various rationales for government support of space activities? This lecture will address that question.
L-27

Major Space Players I: US and Europe

Participants will be given read-ahead material on the USA and European civilian space policies, their history
and current trends, including international cooperation. During the lecture slot, participants will be encouraged
to ask “tough questions” to the two experts.
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L-30

Major Space Players II: Russia, China

Space is inherently international, intercultural, and interdisciplinary. Politics is one of the primary cross‐cutting
disciplines, as a facilitator and sometimes an inhibitor of space activity, particularly when national security
issues are involved. The intent of this lecture is to familiarize participants with the geopolitical concepts and
considerations that effect space development and activity, particularly cooperative activity. The lecture will do
that through discussion of major space players with the highest annual spending on space. The importance of
this lecture lies in the fact the geopolitics can often be the determining factor regarding what space activities
are undertaken, and what is inhibited and often considered threatening to other countries. The second of this
lecture series will cover Russia and China.
L-36

National Implementation of Space Law

This lecture describes and analyses, through the example of the Dutch national space legislation process,
some rationales and issues surrounding national space law-making according to international space law, and
national policies, putting emphasis on the domestic regulation of NewSpace activities in Europe.
Firstly, the UN space treaties will be presented, as they are the basis for ‘international space law’. This will
be done in order to understand what kind of international provisions relating to space activities, have to be
implemented on a national level. Article VI of the Outer Space Treaty, 1967 will be in the spotlight, and will be
examined while highlighting the historic context of its drafting process.
Secondly, the typical basic structure and content of national space laws will be presented, using examples
from various European jurisdictions and materials produced by the UN Working Group on National Space
Legislation.
Thirdly, the case of The Dutch Space Activities Act, and its Royal Decree relating to ‘Unguided Satellites’ will
be analysed as a case study for the domestic regulation of NewSpace activities.
L-45

Intellectual Property Rights Based on Activities in Outer Space

Commercial activities in outer space are on the rise and expected to increase in the near term. One question
that has generally be regulated to academic discussions (or no discussions at all) is, “How are intellectual
property rights allocated in outer space, given the res communis principle in Article II of the Outer Space
Treaty?” This lecture will seek to answer this question as well as increase the student’s overall awareness of
intellectual property issues with a focus on data and invention (patent) rights as humans continue to pursue
an increased commercial presence in outer space.
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L-04

Microgravity

One of the research incentives for space missions is to investigate the fundamental states of matter (solids,
liquids, gases) and the forces that affect them in an environment where the normal effects of gravity are
removed (i.e., microgravity). Microgravity studies are also crucial to many aspects of space life sciences (e.g.,
physiology). This lecture will introduce microgravity in the context of classical physics and space studies. It will
consider the different types of microgravity environments (on Earth and in space) and their relative “quality.”
The lecture will also introduce different types of microgravity research activities involving such subjects as
fluids, combustion, and living organisms.
L-07

The EM Spectrum & the Observable Universe

Electromagnetic radiation is centrally important to virtually all branches of science, including space science.
This lecture presents a summary of the wave and particle nature of electromagnetic radiation,
and its properties when interacting with matter. Throughout the lecture, there will be special emphasis
on space related aspects of electromagnetic radiation. In particular, almost all our knowledge of
the universe beyond where we have been able to send robotic probes comes from the passive
collection of electromagnetic radiation. Our communication with space probes and satellites depends on
electromagnetic radiation.
The second part of this lecture explores the cosmos; the objects and structures within it. Our discussions
will range from stars to galaxies to superclusters and beyond. We will also discuss the composition of the
universe including ordinary matter, dark matter, dark energy and its missing antimatter. Scientific observations
are critical to our understanding of the universe, therefore we will discuss the varied astronomical techniques
used to gather scientific evidence in support of our idea of the cosmos.
L-10

Building stars, planets and life in the Universe

Where do we come from? Are we alone? It is not just astronomers who are interested in our origins, it is one
of the most fundamental questions of mankind. One of the most exciting developments is the discovery of
thousands of planets around stars other than our Sun. But how do these exo-planets form, and why are they
so different from those in our own solar system? Which ingredients are available to build them and could they
host life? Thanks to powerful new telescopes, astronomers are starting to address these age-old questions
scientifically and thereby also provide hard numbers for the Drake equation. Stars and planets are born in the
cold and tenuous clouds between the stars in the Milky Way. Water and a surprisingly rich variety of organic
materials are found in these planetary construction sites, including simple sugars and amides. These prebiotic molecules can end up in comets and ultimately new planets, and thus form the basis for life elsewhere
in the Universe. How and where these molecules can combine into complex polymers and ultimately multicellular living organisms on a planetary surface is one of the next major challenges in astrobiology.
L-32

The Solar System and Exoplanets

Since the discovery of the first exo-planet in 1995 approximately 3,500 exo-planets in over 2,600 planetary
systems have been discovered from observatories on Earth and in space. These exo-planets have a
remarkable diversity of orbital and physical properties with several Earth-sized planets having been found
to reside in the so-called habitable zone. The closest such exo-planet is Proxima b at a mere 4.2 light years
away, with another six within 22 light years. New exo-planet discoveries open up the exciting possibility of
making observations of planetary formation and evolution with unprecedented detail, and gathering data
on the composition of the exo-planet atmospheres. To understand how planetary systems form, we gain
valuable insights from understanding the origin and evolution of our own solar system and comparing that
with other planetary systems. Our solar system contains the major planets with their satellites, numerous
small bodies (asteroids, comets, meteoroids, Kuiper belt objects), and dust. The major planets fall into two
categories: inner (solid) planets and outer (gaseous) planets. Extra‐solar planets have masses ranging from
smaller than the Earth to many Jupiter masses; some of the large exo-planets orbit at least 50 times closer
to their host stars than Jupiter is to the Sun. This lecture looks at the current status of our understanding of
planetary system evolution and the next steps that will bring better understanding.
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L-33

The Space Environment and Space Weather

The main objective of this lecture is to introduce students to the basic processes governing the Sun’s
interaction with the Earth. This is known as Space Weather. Solar dynamism is the key influencer of the
space environment within the inner solar system and is a major consideration for the human and robotic
exploration of space, particularly in low earth orbit. The lecture will focus on short-term solar variability (solar
wind, solar flares and coronal mass ejections), the Earth’s response to this variability (e.g. geomagnetic storms,
and radiation belts) and finally the implications for the space environment.
L-42

The Moon and other Near-Earth Objects

The solar system family includes eight major planets with their satellites and numerous small bodies ‐ asteroids,
comets, meteoroids and meteor dust. Our own satellite, the Moon, has played a key role in the evolution of
the Earth and continues to have significant influence over our planet. The Earth is constantly bombarded by
objects the size of a grain of sand which burn up in our atmosphere. By contrast, Near Earth Object (NEO) is
the name given to objects that have orbits which take them close to the Earth and which, because of their
physical size, are capable of penetrating the atmosphere and causing damage at ground level should their
present orbits be perturbed. They range in size from metres to tens of kilometres. This lecture looks at the
nature of the Moon and NEOs, what we know about their origin and future evolution. We will examine how
NEOs might be used to support future space missions, for example when establishing a manned colony on
the Moon or asteroid mining for deep-space missions. Finally we will consider the threat from larger NEOs
and the technologies needed to mitigate the consequences of a catastrophic collision with the Earth.
L-57

Cosmology: Origin and Fate of the Universe

Cosmology deals with understanding of the universe. Our knowledge of its structure stretching from
Earth through our Galaxy and to the edge of the known universe is reviewed. The view of the universe
reveals a hierarchical system of structures. Stars are grouped in giant star clusters called galaxies ‐ massive,
gravitationally bound systems consisting of stars, stellar remnants, an interstellar medium of gas and dust,
and dark matter. Galaxies form clusters of progressively growing size, while galactic clusters form much
larger super clusters of galaxies which are not uniformly distributed in the universe. This large‐scale structure
is called the Cosmic Web and it is regarded as remnants of fluctuations in the matter of the expanding
universe after its origin. We address the current model of the origin of the universe focusing on the Big Bang
theory and evidence in support of the model. The scenario of the ultimate fate of the universe based on its
total mass estimate with the involvement of dark matter and dark energy are discussed. The physical theories
‐ including Standard model and Superstring (M) theory providing a synergy between macro‐ and microphysics
‐ are incorporated in support of the basic cosmological concepts. Finally, the modern views on the universe
involving Multiverse and Worm holes are addressed.
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L-08

Orbits and Applications

For several decades, cosmonauts and astronauts have participated in long duration space expeditions. These
expeditions are associated with unique environmental and psychological stressors that distinguish them from
short missions. These stressors can result in inter- and intra-personal problems such as mood changes,
lethargy, diminished productivity, and ineffective leadership. In the worst cases, the success of missions can
be jeopardized.
We have learned valuable lessons from previous expeditions that can be applied to contemporary crews
working in demanding conditions. This lecture will share examples of behavioral experiences from long
duration flights. The key non-technical skills (i.e. teamwork and group living, self-care and self-management,
leadership and followership, and cross-cultural skills) required for astronaut success during lengthy training
periods and long expeditions will be described.
L-29

(Swarm) Robots

We live in a special time. The evolution is changing radically. From now on, thinking starts! Up to now,
evolution has been a directionless process driven by coincidences. With the emergence of the engineer the
evolution changes in intelligent design. New animals arise from old animals. From engineers, new animals
emerge: the Electroids, with efficient electric muscles, an unrivaled fast nervous system and thanks to radio
“morphic resonance”. They share world-wide knowledge quickly and maintain a collective memory via the
Cloud. Because they have everything that ever happened available as ready knowledge, they are excellent
diviners. But they will not necessarily be “intelligent”. There will be more electroid insects than electoid dogs.
The biodiversity among the Electroids is just as big as the current one. And it looks like insects, electoid
insects, will be dominating the fauna again, on earth, in space and on other planets. Not alone, but in swarms.
The cooperation between humans and animals gets a new dimension. Domestication is once again the word.
L-34&35

Space missions for Astronomy – from ideas to plans to practice

Many astronomical satellites have flown or will be flying soon, covering all kinds of astronomical research
domains, and for many more ideas have been studied but were never implemented. All these missions started
out with a ‘big idea’, generally a combining a specific science issue with a (novel) technology (breakthrough)
which allows (much) better measurements relevant for that particular issue than were possible ever before.
Going from this ‘big idea’ to actually flying and operating the mission is a long-term effort – large astronomy
space missions typically take 15-20 years to come from concept to launch.
Once in space the surprises start; normally the mission goals can be achieved, but almost always new and
unexpected, and often exciting, science results are found… However, sometimes also unexpected, and
mostly undesired, strange behaviour of satellite or instruments is seen, which often needs to be dealt with by
alternative operating scenarios.
In this lecture the lecturer will go through the evolution of missions from the original ‘big idea’ to the ultimate
success, including some of the set-backs, based on real life experience with past missions like IRAS, ISO and
Herschel, and future missions like JWST and SPICA.”
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L-38

Space Situational Awareness and Space Debris Mitigation

There are two important low probability/high consequence phenomena that threaten the long‐term utilization
of space. These are the increasing build‐up of human‐produced space debris, especially in two important
Earth orbiting regions – Low‐Earth Orbit (LEO) (less than 1000 km in altitude above the Earth’s surface) and in
Geosynchronous Orbit (GEO); and the threat of a severe solar geomagnetic storm directly hitting the Earth’s
environment, referred to as severe “Space Weather.” These two phenomena are often referred to under
the concern for long term “Space Sustainability.” Coupled with another low probability/high consequence
threat to the Earth from space ‐ namely, Near‐Earth Objects (NEOs) – better temporal and spatial knowledge
of these phenomena area collectively included as part of the effort to achieve Space Situational Awareness
(SSSA). This lecture will briefly describe these three phenomena in terms of the threat as well as legal and
policy considerations, and will then consider current activity in terms of research, mitigation, and potential
minimization of the threats.
L-49

Landscapes of the Future

Studio Roosegaarde presents ‘Landscapes of the Future’, highlighting its innovative practice which merges
people, technology and space to create a better world. Virtual floods, smart highways and smog sucking
towers; Studio Roosegaarde pulls technology out of the screens to examine and activate solutions to improve
daily life in urban environments. In an interactive talk, we explore the social role of design, the importance
of “Schoonheid” (a Dutch word meaning both beauty and cleanliness) along with our vision for the future.
Roosegaarde’s latest project ‘Space Waste Lab’ explores the troubling yet fascinating topic of space waste.
The project lets people experience about this worsening problem above our heads and its potential.
L-50

Space Architecture and Design

Many space agencies and private companies have shared their grand designs for lunar and off-Earth planetary
habitats. Structure, function and form must be given equal importance in the design of future dwellings for
humans. But not only for human, also for the design of all support buildings and in the infrastructural design
of future communities off-Earth- common areas, facilities, utilities, and other urban planning processes. This
lecture will outline basic visual, aesthetic and design principles in architecture providing examples of these
structures and studying the mental and social benefits for humans in well-designed buildings. Then we will
consider the additional factors in space architecture, including light, materials, environment, and building
methods available and its relevance in planning future settlements off-Earth. We will then analyse existing
and future space habitat designs focussing on new habitat designs from space agencies and review welldesigned and poorly-designed structures in past space habitat design.
L-56

A Future with Innovation

This lecture will discuss how to cultivates an innovation culture, along with discussing some of the latest
innovations. Most organizations are concentrating on creating an innovation culture looking for continuous
improvement and creative solutions.
The class will discuss:
- Created a strategy for the future while balancing the short and long-term
- The gaps that they are creating to solve now and in the future
- Transforming the culture to an innovative one and receiving cross-industry support
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FUNDAMENTAL
WORKSHOPS
All SSP participants will take part in the following four Fundamental
Workshops according to their team project groups. These workshops will
be conducted on 27 June, 28 June, 29 June, and 30 June 2018.
Team Building (Soyeon Yi)
The workshop will provide an understanding of communication among
people with different backgrounds and of an effective team leadership/
followship. Through various games and hands-on team project, participants
can experience and contemplate the role of leaders and team members
in a multidisciplinary group for the big project. This workshop will include
the Rube-Goldberg machine building projects - Participants can experience
real problems and dilemmas not only through competing with other small
groups but also collaborating with other small groups to make whole RubeGoldberg machine work well.
Design Thinking (Omar Hatamleh)
Design thinking is a human-centered approach to identifying and solving
problems. Design Thinking draws upon logic, imagination, intuition, and
systematic reasoning, to explore possibilities and to create desired
outcomes that benefit the end user. In this workshop, a fast-paced
simulation of a wallet design will engage participants though a full cycle of
the design thinking process. Participants will be divided into groups, show
and discuss several topics related to their design, ideate, and come up with
a new solution that is much more in line with their customer expectations.
Writing and Presentation Workshop (Carol Carnett, Ryan Clement)
This is the first of four TP workshops focused on preparing participants for
designing, writing, and presenting their reports.
This workshop introduces the strategies and resources participants need
to write interdisciplinary essays, meet the requirements for department
projects, and complete their Team Project deliverables. Workshop
facilitators provide writing and presentation activities to each group based
upon the challenges presented by their TP topic, and each participant
receives individual written feedback after completing the workshop.
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Advanced Communication Skills (Imre Végh)
A well-known challenge to high performing teams is to create an
environment that invites continuous learning and development. For this
effective communication is key. During the workshop you will actively
engage with two central components of effective communication: critical
thinking and sensitivity to group dynamics.
Critical thinking is needed if you want to improve ideas. You will practice with
exploring arguments, testing assumptions and recognizing cognitive bias.
We will look at the question of what constitutes a good argument and learn
to recognize fallacies. You will put your skills to the test during a challenging
debate.
In the second part we ask the question: How can you use disagreement in
a fruitful way without it leading to conflict? We will dive into the psychology
of group dynamics and negotiation theory to understand how one can be
critical and persuasive while at the same time maintain an atmosphere of
cooperation, respect and win-win.
The workshop will be intensive, interactive and playful and offer a nice
opportunity to get to know each other better!
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WORKSHOPS
During SSP18, 57 Elective Workshops will be offered in seven different time slots as indicated below. On 4 July
2018, Wednesday, the participants will be provided an online form to submit their three workshop preferences
for each elective workshop slot and the motivation for their preferences. The form will be closed at 13:00 on
Thursday, 5 July, 2018.
 he preference list and associated motivations of each participant will be evaluated carefully by the SSP
T
Academic Team and each participant will be appointed to a workshop among his/her three preferences. 
Academic Team’s decision is final. Participants who do not submit their preferences by the deadline will be
assigned to an elective workshop by the SSP Academic Team.
In the tables below, the first column shows the disciplines associated with the context of the workshop. It is
highly encouraged that participants prefer to take part in the workshops with a different disciplinethan their
backgrounds. At SSP, it is important to try new things tobroaden your background.
Elective Workshops #1 (6 July 2018 14:00-18:00)			
[EWS-1-A] Futures Method

HUM

James Dator

The purpose of this workshop is to enable you to use one of the most powerful futures methods to guide your team
project-- and professional life subsequently. I strongly suggest that each team project assure that at least one or more
members attend this workshop so the method can then be incorporated into your project.

[EWS-1-B] Using Games to bridge between science fiction and fact

HUM

Laura Burns

Often when the public enjoys science fiction, they get an unrealistic perception of what it is like to actually work in the
industry. There are many games out on the market (video, role playing, and board games) that try to bridge the gap
between fiction and fact in an entertaining way. We will discuss some of the games on the market, what makes them fun
to play, and what makes them successful. Some of the games can be played as part of the workshop/activity or after.
Participants will also work together to brainstorm some potential games that could encourage people to embrace the
industry.
[EWS-1-C] The Politics of Space Mining – Futuristic Simulation Game

Dan Cohen, Leo Vinovezky, Michal Jashinski

Celestial bodies like the Moon and asteroids contain materials and precious metals such as Platinum, Gold, Iron, and
Helium-3, which are valuable for human activity on Earth and beyond. Space mining has so far been mainly relegated
to science fiction books and movies, and was not treated seriously by the international community. Although this dream
has not yet been realized, many experts in space exploration agree that it is only a matter of time until a breakthrough is
achieved. As evidence, in 2013 two companies were created in order to pursue this goal, and were able to raise significant
funds to realize their ambitions.

PEL

Once space mining has become technologically and economically feasible, it will have a dramatic and disruptive effect
on the global economy and world politics. This development will have significant consequences for security and global
stability, affecting a large number of countries regardless of their space capabilities. Nevertheless, the social and political
aspects of space mining were not yet addressed by international relations and political economy experts and scholars. It is
vital to develop novel political, economical and legal frameworks of thought on such issues in advance.
To that purpose, and as a preliminary exercise, the workshop will challenge participants to deal with the future political,
economical and legal aspects of space mining. The workshop will include a presentation of the main issues at-stake
raising the central questions to be asked and offer directions for answering them; and a diplomatic simulation-game. In the
simulation, participants will be divided into several groups representing a variety of space-faring nations, emerging spacefaring nations, and non-space countries; each group representing different perspectives on issues such as: innovation,
investments in R&D, legal aspects and so forth. In conducting this futuristic simulation participants will gain knowledge of
the complexity of this subject, and will be trigged to suggest international mechanisms to deal with the challenges ahead.
[EWS-1-D] Moon Village - Beyond Exploration - Sustainable expansion beyond LEO

Piero Messina, Bernard Foing

With the ISS reaching maturity and plans for the post-ISS being drafted the idea of a Moon VIllage has emerged as a
paradigm shift approach. An opened ended concept the Moon VIllage is meant to be open to robotic and human tendered
systems catering for all players and Nations regardless of their capabilities. The Moon Village is meant to create the
conditions to attract new business and establish a permanent economic ecosystems beyond the atmosphere marking a
turning point our ability to take advantage of the opportunities opened up by the beginning of the space age 60 years ago.
INTER

The activity will introduce the concept of a Moon Village and shall leverage on the participants knowledge, vision
and multidisciplinary approach to define the series of steps required to achieve the desired objective. Using strategic
management techniques the participants will be engaged in a strategic planning exercise towards what could be the
defining idea for our presence in space over the coming centuries.
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[EWS-1-E] Search for Extraterrestrial Intelligence (SETI)

Mark Ciotola

The Search for Extraterrestrial Intelligence (SETI) will be presented, including the history of the field, techniques
and technology, results (and lack of such), and future plans. A discussion will follow that will ask about the
appropriateness of this search and the applicability of the Fermi Paradox.

HUM

There will be the following activities for everyone:
(1) Discussion on what is intelligence.
(2) Develop alternative and unexpected search strategies.
(3) Create and present report.
There will be two parallel activities:
(1) Group 1 participants will (via the internet) attempt to get the latest figures for the Drake Equation to estimate
the number of detectable number of ETIs in our galaxy.
(2) Group 2 participants will compose potential secret messages to ETIs using square “”bits”” on a strip of
paper. Group 1 participants will attempt to guess those messages.
[EWS-1-F] Non-Conformance Review Board for resolution of a
mission critical failure investigation (on-ground)

Christopher Semprimoschnig

During development and integration of spacecraft often unexpected requirements violation or damage to the built
hardware can occur. To tackle these problems a close cooperation between different entities is required. The Customer
(most frequently: the European Space Agency), the Prime (the main Contractor), the Subcontractors (Contractors of the
Prime), all of them with engineering and product assurance (PA) representatives, need to start discussion in the framework
of the so-called Non-Conformance Review Board (NRB).

ENG

In this case study a role play will be performed as often experienced during the development of space missions. The Team
will face a mission-critical failure investigation. Outputs of the investigation so far will be provided: documentation, minutes
of meetings, results of tests, test samples. The Team will be divided into key entities having different priorities and interests:
- The Customer represented by the PA: focusing on the product quality aspects which may require e. g. additional tests,
- The Prime: focusing on the overall success of the project within the foreseen budget which would lead to successful final
settlement with the Customer,
- The Subcontractor: focusing on their budget constraints.
These entities need to reach an agreement during the NRB meeting and find the root cause of the failure with minimum
impact on the design baseline, schedule and cost. The NRB will be supported by specialists involved in laboratory studies.
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Elective Workshops #2 (12 July 2018 14:00-18:00)			
[EWS-2-A] Robotics I

ENG

Kazuya Yoshida

In a series of Robotics Workshops 1 and 2, participants will design, program, and operate a real robot for
planetary exploration, using LEGO Mindstorms as a tool kit for rapid prototyping. The participants are divided
into multiple teams to develop an autonomous robot to accomplish the given tasks of navigation, sample
collection and return to a home position in a simulated planetary field. Through this activity, the participants
will learn the process for making their innovative ideas work in a real environment and how to improve their
designs through prototyping, testing, debugging, and rebuilding. At the end of the workshop, Robotics
Competition will be held in which the teams will compete for the highest score of exploration performance.
The Robotics Workshop and Competition is a long-established and much loved part of ISU’s Masters (MSS)
and summer (SSP) programs. Great fun if you enter into the spirit of the exercise. Try to be a good robot
designer and a team player! (If you sign up for this workshop, you should also sign up for Robotics-II)
[EWS-2-B] Radar Image Processing Workshop

APP

This hands-on computing workshop will discuss image signal processing and applications of an active remote
sensor, Synthetic Aperture Radar (SAR). SAR is a multipurpose sensor that can be operated in all-weather and
day-night time, especially for tropical area monitoring. It is an active remote sensing system operating at the
microwave wavelength, which can easily identify physical features and changes, track surface deformation,
and map large areas regularly and over long time scales. It is a powerful instrument providing highly important
data in the geosciences for studying land cover changes, disaster management, earthquakes, volcanoes, and
glaciers. Participants will gain experience with digital image processing of satellite data using local datasets
and open source software. The workshop will introduce participants to theory and applications of microwave
remote sensing and we will learn popular image processing techniques. We will explore the fusion and
enhancement of optical and radar imagery collected from space.
[EWS-2-C] Space Debris

ENG

Su-Yin Tan

Ruediger Jehn,
Benjamin Bastida Virgili

This workshop focuses on the space debris problem. In the introduction it is described how polluted the
low-Earth orbit environment is and what collision risk debris poses to operational satellites. Methods how to
protect a spacecraft against space debris and design measures to control the growth of debris are presented.
International activities to mitigate the space debris problem are analyzed and finally active techniques to
reduce the number of space debris (removal of debris with laser, tether, air-drag devices, garbage collectors)
are proposed.
After the theoretical introduction the participants will use the MASTER-model to calculate the average
number of debris impacting on the ISS and other spacecraft. At the end of the workshop a competition will
take place where the teams have to find the “”safest”” orbit for a space telescope. And there is chocolate for
the winning teams!
[EWS-2-D] Optimizing your spaceflight - Training your brain for
Peak Experience and Performance in Space

HPS

Mindy Howard

Most commercial astronauts, have only one chance to get it right and achieve that “once in a lifetime
experience”. Therefore it is prudent to train not only the body but also the mind. This workshop addresses the
mental and emotional challenges that may be experienced during space flight. This workshop helps alleviate
such challenges, coupled with offering situational awareness along the flight profile that can enable a peak
experience. In order for suborbital scientists and space tourists to achieve a peak experience in space, this
workshop trains in the area of psychological acclimation before the mission. This includes an understanding
of the differences between peak performance, peak experience and flow. Furthermore, this workshop uses
the tool of Brainwave Entrainment to optimize the experience for space tourists, suborbital research scientists
and agency astronauts and others preparing for performing in extreme environments. (Participants are
expected to bring their phones and headphones to this workshop)
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Koen DeBeule

[EWS-2-E] Hands-on Soldering Course

ENG

Some basic soldering techniques for space hardware, and the accompanying equipment, will be explained
and demonstrated to a group of 8 people maximum. After this they can give it a try themselves, including
performing an inspection of the soldered joint. This workshop is intended for hands-on engineers, will take 4
hours in the Cleanroom of the ESTEC Engineering Services Section. (This workshop is identical to the one
on 19 July 2018)
[EWS-2-F] Media training and Crisis Communication

HUM

MGB

Juan de Dalmau

The objective of this workshop is to give participants a first hands-on experience with media relations, interview
techniques, as well as practice communication in case of a crisis in the space transportation field. After an
introduction with examples of lessons learned by space agencies in crisis communication, the workshop is
broken down in three parts:
- Preparing for the worse-case scenarios, and delivering a public statement shortly after a major accident.
- Preparing and conducting a press conference following a simulated major accident.
- Preparing and giving an interview in a normal professional situation (not in crisis).
[EWS-2-G] Introduction to Systems Toolkit (Mission Utility focus)

Ed Chester

Systems Toolkit from AGI is the leading commercial mission systems simulation tool on the market today. It
enables visualisation and analysis of complex, dynamic scenarios involving multiple moving objects and the
links and relationships between them.
APP

This workshop is an introduction to using STK, and will cover creating and populating scenarios, understanding
propagators and communication link geometry, placing constraints, and calculating coverage and access to
space assets, lighting, creating and analysing communication links including multi-hop systems.
Note: As the content of this workshop partially overlaps with the STK workshop on July 13, it is not
suggested to attend both of these activities.
[EWS-2-H] TP Literature Review Workshop

INTER

The workshop aims to improve participants skills and competencies in writing a Literature Review based on
the scientific method. It introduces strategies, resources and methods that participants need to acquire to
successfully deliver a Literature Review on their Team Projects. This workshop will focus on the following
topics: 1) main principles of a literature review (i.e. parts of a literature review, effective writing); 2) explaining
the differences between scientific papers and grey literature; 3) methods (i.e. selection of databases and
key words, creation of key words algorithm) to identify accurate and valid information; 4) introducing tools to
critically evaluate published materials; 5) introducing tools (i.e. EndNote software) for creating the reference
section and use references in the text of a literature review. Participants will also undertake a training activity
to improve the quality of their writing materials during the SSP program.
[EWS-2-I] Strategic Management

MGB

Tânia Amorim Fernandes, Petros Ntinas, Toby Mould

Vasilis Zervos

The main strategy-formation approaches will be used by participant groups to analyze strategies of entities
like NASA, ISU in terms of the trade-offs they face, implications for organizational structure, efficiency, vision
and performance. The first hour will be spent to familiarize ourselves with strategic management background
and concepts. Following this, participant groups will work towards their application to the specific casestudies. The workshop will conclude with a poster-session, whereby each group will write down in an informal
poster-format their key points and recommendations for the relevant case study and put it up for the other
participants to exchange views and share knowledge and insight. Non-conformist approaches are more than
welcomed!
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Elective Workshops #3 (13 July 2018 14:00-18:00)
[EWS-3-A] Robotics II

ENG

Kazuya Yoshida

In a series of Robotics Workshops 1 and 2, participants will design, program, and operate a real robot for
planetary exploration, using LEGO Mindstorms as a tool kit for rapid prototyping. The participants are divided
into multiple teams to develop an autonomous robot to accomplish the given tasks of navigation, sample
collection and return to a home position in a simulated planetary field. Through this activity, the participants
will learn the process for making their innovative ideas work in a real environment and how to improve their
designs through prototyping, testing, debugging, and rebuilding. At the end of the workshop, Robotics
Competition will be held in which the teams will compete for the highest score of exploration performance.
The Robotics Workshop and Competition is a long-established and much loved part of ISU’s Masters (MSS)
and summer (SSP) programs. Great fun if you enter into the spirit of the exercise. Try to be a good robot
designer and a team player! (If you sign up for this workshop, you should also sign up for Robotics-I)
[EWS-3-B] Launch Your Innovation – Collaborating with NASA’s SBIR/STTR Programs

MGB

Have you dreamed of an idea that would make space travel easier, faster, safer, or more efficient?
Seamlessly melding this type of technological innovation with a business mindset can be a difficult journey
for entrepreneurs and researchers alike. The NASA Small Business Innovation Research (SBIR) and Small
Business Technology Transfer (STTR) Programs invests in small businesses and collaborates with partners to
launch your idea while meeting NASA R&D priorities. In this lecture-based and interactive session, participants
develop an understanding of how the NASA SBIR/STTR program helps entrepreneurs, small businesses,
and researchers get started in their technology maturation journey and collaborate with some of the leading
minds and organizations in the space industry. Come build familiarity with partnership opportunities and gain
practical knowledge and tips on how to navigate NASA seed funding to propel your innovative idea through
to commercialization!
[EWS-3-C] Artificial Gravity: a Human Multi-system Countermeasure

HPS

PEL

Heather Allaway, Hans Klaufus

DESDEMONA (DESorientatie DEMONstrator Amst) is a movement simulator, disorientation trainer and advanced
research lab at TNO. The DESDEMONA cabin is able to rotate around any conceivable axis and centrifugation
enables the generation of constant G-forces up to a maximum of 3 G. The focus of space research at TNO
is on the neurophysiological and cardiovascular effects of changing g-loads on spaceflight participants. With
its variable centrifuge radius ranging between 0-m (short-arm) and 4-m (long-arm), DESDEMONA is perfectly
equipped for artificial gravity research as a human multi-system countermeasure. Participants will explore the
use of artificial gravity as a tool for astronaut training and a potential countermeasure to the deconditioning
impact of microgravity. Many of the challenges with this countermeasure (such as the trade-off between
centrifuge radius and vestibular Coriolis stimulation) can be investigated in DESDEMONA. The facility can
be made accessible to scientists outside TNO, who are interested in this research area. Participants will
observe the simulator in action during this workshop. Participants analyse data from previous simulator runs
to determine the impact of various levels of gravitational forces on vestibular and cardiovascular function and
make determinations of the usefulness of those forces as a countermeasure to microgravity.
[EWS-3-D] Create a Space Nation

MGB

Anna Cordrey

Laura Keogh

The idea of this workshop is to help people realise that laws are an important part of society and that it is
not so easy to create a “”perfect nation”” . There will be four stages to this workshop: discussion, explanation,
group work and a debate. The three different scenarios will be discussed:
1) A space nation to start completely from scratch and to be a completely independent nation, similar to the
Asgardia proposition
2) A space nation to function like the ISS
3) A space nation to take EU law as its basis and will change it as time goes on and the UNOOSA shall have a
governing role in the society and will have to give it’s okay for every new law passed and changed.

72

SSP18 ACADEMIC CURRICULUM

[EWS-3-E] Build A Functioning Cubesat Prototype

ENG

APP

SCI

Mark Ciotola

There is much talk about cubesats, but relatively few people really know of the components or how to build
one. ISU alumni Peter Platzer demonstrated that a cube sat can be built from an Arduino controller, and his
real-life ArduSat proved it. In fact, students can even develop experiments on classroom Arduino cubesat
prototypes, and really transmit those experiments into space onto one of Peter’s satellites.
In this workshop, participants will build cubesats utilizing an Arduino controller, inertial guidance sensors and
light sensors. Socratic method discussion is used to identify necessary cubesat systems and their purposes.
Participants then use the prototypes to sense multiple wavelengths of light and log and examine the data.
Additional sensors, communications components and data storage will be available for more ambitious
participants.
[EWS-3-F] Introduction to Systems Toolkit (Mission Analysis focus)

Ed Chester

Systems Toolkit from AGI is the leading commercial mission systems simulation tool on the market today. It
enables visualisation and analysis of complex, dynamic scenarios involving multiple moving objects and the
links and relationships between them.

ENG

This workshop is an introduction to using STK, and will cover creating and populating scenarios, understanding
propagators and communication link geometry, placing constraints, and calculating coverage and access to
space assets. We will describe and model orbital manoeuvres to explore how mission analysis decisions are
traded off using delta-V (fuel mass) as a primary cost factor.
Note: As the content of this workshop partially overlaps with the STK workshop on July 12, it is not
suggested to attend both of these activities.
[EWS-3-G] Human Physiology in Space - If don’t see it I don’t believe it!

HPS

Microgravity exposure induces profound changes in the human body. Bones, muscle, heart and vessels
among many other must all adapt quickly. Problems observed during and after spaceflight are unique and
complex, but with the sufficient physiological knowledge, they can be understood. With the use of top notch
ultrasound imaging techniques, workshop participants will have the unique chance to experience and directly
visualize in their bodies the effects of simulated microgravity and what adaptive responses their bodies will
attempt to cope with the gravitational challenge.
[EWS-3-H] Emergency Response Scenarios

MGB

SCI

Vasilis Zervos

It entails a simulation, whereby a strategic case study (scenario) is submitted to participant groups and
they respond by making substantiated recommendations. Scenario examples include space-based
telecommunications company reaction to market changes, or technical problems with satellites in a
strategic environment. The strategic environment is defined by other companies’ reaction , but also the
role of institutions like government agencies and regulators. Participants may find themselves outside their
comfort zone working towards out-of-the-box solutions that considers both technical and non-technical
aspects (mergers and acquisitions policies; legal aspects and anti-competitive practices, etc). Substantiated
recommendations and scenario analysis are at the heart of this workshop’s expectations. The groups are
expected to make a short presentation at the end of the workshop.
[EWS-3-I] Space Print Lab

ENG

Sergi Vaquer

Konark Goel

This workshop introduces participants to applications of Additive Manufacturing (AM) in spacecraft
manufacturing. Commercial 3-D printing technologies such as Fused Filament Fabrication (FFF) are
increasingly used in the production of engineering parts. Following a presentation on 3-D printing concepts
for Cubesat platforms participants will visit a 3-D printer facility to see a specialized FFF printer and examples
of printed components. The workshop closes with an assignment in which teams will work to define their own
concept for a 3-D printed spacecraft component.

HUM
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Elective Workshops #4 (19 July 2018 14:00-18:00)
[EWS-4-A] Living in Space in the Mid-Term Future
HPS
ENG

François Spiero

In a few decades, many people will be living outside the Earth. Human bases will flourish on planetary
surfaces (e.g. Mars) and in orbit. The workshop will address how to create and improve the life conditions
in these settlements. Many issues are at stake: habitat, health management, life support, food, governance,
economy, transportation etc. The participants will be invited to propose possible ways to build and maintain
sound, pleasant and long-lasting human settlements in space.

HUM

[EWS-4-B] The Fundamentals of Ancient Astronomy

SCI

Maeve Doyle

In modern society, we take for granted our knowledge of the seasons, the calendar, and systems that provide
precise time and position information. For ancient civilizations, life was not so easy! Ancient astronomers used
simple tools to take diligent observations for centuries, establishing calendars for agricultural and religious
purposes, which enabled their societies to function. Further, the practice of astronomy provided ancient
peoples with profound insight into the nature of the universe and their place in it.
This workshop will introduce students to the history, practices, and methods that were used by ancient
astronomers. Students will collect data to determine the circumference of the Earth, measure the orbital
period of the Moon around the Earth, and explain the apparent motion of the sun over the course of a year.
This will provide an appreciation for the brilliance of ancient civilizations as well as a better understanding of
our place in the universe today.

[EWS-4-C] Biomodd

Angelo Vermeulen

Biomodd is a collaborative art-science project challenging presumed notions of opposition between nature
and technology. In Biomodd, both are fused into hybrid interactive art installations. The core idea is the cocreation of experimental systems in which recycled computers coexist and interact with living ecosystems.
Biomodd is an ongoing series of temporary experiments. It is being developed on site with local communities,
often joined in by team members from previous versions.
HUM

E-waste is a primary resource for the project. Discarded computers are collected, and the participants learn
to dismantle them. Subsequently, functioning machines are built out of the salvaged computer components.
These reconstituted computers are then assembled into a physical network. The heat that is generated by the
computers is used to create ideal growing conditions for plants and other organisms. Algae and aquaponics
are used to cool computer processors so they can run faster. In some versions of the project sensors and
robotics allow for more elaborate interactions between computers and biology.
[EWS-4-D] Space Outreach Through Museums and Science Centres

HUM

Kerrie Dougherty

Most space missions today have a requirement for public outreach. Through a visit to a local museum/
science centre, this workshop will provide insight into the ways in which space professionals can work with
museums and science centres to develop effective outreach through exhibitions, interactives and associated
programs. It will also look at how to assess the cultural heritage significance of space artefacts, whether on
Earth or in orbit.
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[EWS-4-E] Astronaut Field Geology Training

SCI

The aim of the workshop will be to give the participants a field geology 101 introduction. They will be taught
the basics of sedimentary geology and they will learn to identify landforms at different scales in the field. The
participants will also learn how to perform hands-on geology, planetary science and astrobiology research.
This includes learning how to identify different types of rock samples, sketching geological outcrops and
collecting samples for geological/biological analyses. A field site near the SSP18 campus will be chosen
for these activities. Subsequently, the participants will experience field geology as an astronaut, by using
bulky gloves and goggles to impair their dexterity and vision. They will be doing these restrictive activities in
pairs, in order to help each other and make sure that they will not hurt themselves in their “astronaut” gear.
The final part of the workshop will take place in a classroom, where the participants will be able to present
their findings (why they collected certain samples and their interpretation of them). They will also be able to
compare the landforms and features they saw in the field (and which they sketched) with those found on
other planetary bodies in our solar system.
[EWS-4-F] Hands-on Soldering Course

ENG

Koen DeBeule

Some basic soldering techniques for space hardware, and the accompanying equipment, will be explained
and demonstrated to a group of 8 people maximum. After this they can give it a try themselves, including
performing an inspection of the soldered joint. This workshop is intended for hands-on engineers, will take 4
hours in the Cleanroom of the ESTEC Engineering Services Section. (This workshop is identical to the one
on 12 July 2018)
[EWS-4-G] Commercial-off-the-Shelf Equipment for Space Applications

ENG

Michaela Musilova

Volker Koehne

Participants will take a commercial device, such as a camera, disassemble it as far as possible and analyse
the materials that are used as well as the manufacturing and assembly processes used by the manufacturer.
Participants will then define the steps to be taken to modify the equipment such that it can be used on-board
the International Space Station and, as second step, on a satellite fully exposed to the space environment. If
there is time left, a cost estimate for the modified device will also be produced.

SSP17
Robotics Competition
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Elective Workshops #5 (25 July 2018 09:00-12:30)
[EWS-5-A] International Space Station Experiment Design

ENG
HPS

The International Space Station (ISS) is a unique research platform capable of performing multidisciplinary
studies in space. A wide range of facilities provided by the ISS international partners enable researchers
to conduct Earth science, biological science, human research, physical science, and materials science
experiments on orbit. In this workshop, the participants will learn about the research capabilities of the
ISS, with examples of current experiments. Using experimental design methodologies, the participants will
formulate an ISS research experiment concept. The concept will be developed into an elevator pitch format
proposal and small teams of participants will present their idea to the group.
[EWS-5-B] Military Space Applications

PEL

Michael Johansen

Ofer Lapid

The workshop will be divided into three parts. In the first part participants will be provided with an in depth
exploration of the various man-made intentional hazards to space systems in the military context. In particular,
a typology of the various kinds of hazards will be discussed. Special attention will be given to the attractiveness
of space systems to cyber threats.
In the second part of the workshop, participants will participate in a simulation game in which they will
experience a geopolitical crisis involving space and cyber space incidents which they will be asked to address.

APP

In the third and final part, the outcome of the simulations will be discussed in order to encourage the students
to think of ways to increase security and sustainability of the space environment and space systems.
[EWS-5-C] Spaceship Earth

HUM

ENG

PEL

The relationship between our communities and the natural world is critical, on every planet that humans live,
starting with Spaceship Earth. In this workshop we explore the concepts of regenerative design philosophy,
bioregenerative life support systems and how humans must co-evolve with our natural ecology to thrive,
wherever we are. If humans can learn to create truly regenerative environments, humanity will be equipped
with the ability to survive on Earth-or any other planet for the longterm.
The closed loop, regenerative systems needed for long duration space mission, space missions and survival
in challenging environments have a natural synergy with the sustainability practices needed to sustain human
life on Spaceship Earth. For example, using waste to create food and water, creating heat and power from
renewable energy sources.
Can the development of truly sustainable buildings, cities and technologies for life on Earth be a gateway
to successfully operating the closed-loop systems needed for the space habitats and long distance space
travel of the future? Participants will be challenged to design and/or build a mock-up of a potential closedloop sustainable system, that could be developed as a sustainable system for Earth or humanity’s place in
space.
[EWS-5-D] Commercial Small Satellite Constellation Definition and Pitch Exercise

APP

MGB

ENG

Samantha Coras

Graeme Taylor

Over the past 5-10 years there has been numerous proposed small and nanosatellite constellation systems
aimed and addressing various commercial markets, from niche Earth Observation sectors (e.g. monitoring
forest fires) through to addressing the ever-growing Internet-of- Things (IoT) market. With over 100
constellations proposed across the world, numbering almost 20,000 satellites, some will succeed and many
will fail, this activity explores the reasons why.
Participants will be required to work as small teams to undertake a first-pass definition of a small satellite
constellation including defining or estimating the following: the target service market and its size and
requirements; the service concept; the size of the payload and complete satellite; the number of satellites
required to provide the service; the total initial and ongoing costs with deploying the constellation; the
commercial revenues; the return on investing expected. They will present a 5-minute pitch on their Small
Satellite Constellation at the end of session, as if they were asking for VC investment.
Participants with interests in Small Satellites, Business and Economics and Space Applications (both EO and
Communications) are encouraged to attend.
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[EWS-5-E] Mental Inclusion for Collaboration

HUM

No jargons are presented in PowerPoint slides. The whole workshop is playing games. Everything you
should learn is from your own feeling and engaging experience out of a series of well-designed gamification
in psychology. Space project involves groups of various stakeholders from different nationalities and
background. In this workshop, there are three game sessions selected, which are Benchmarking, Cultural
Mapping, and Trust Building, the learning outcomes are not only going to make your SSP and Team Project
easier, it also would transform your mental skills and decision making process in the future.
[EWS-5-F] Introduction to Astrobiology

SCI

PEL

Michaela Musilova

Astrobiology is the study of life in the universe, both extraterrestrial and terrestrial. It addresses three
fundamental questions: where do we come from? What is our future on Earth and beyond? Are we alone
in the universe? None of these questions are by any means new. However, for the first time since they were
posed thousands of years ago by our ancestors, these questions may now be answered. Michaela Musilova
is quest as an astrobiologist has taken her from all-nighters searching for extra-solar planets, doing planetary
protection research at NASA, to performing biological experiments in the extremes of cold in Greenland and
as far as being an analogue astronaut at the Mars Desert Research Station (USA). The multidisciplinary field of
astrobiology is as varied as the research she has conducted so far, comprising mainly of: astronomy, biology,
chemistry, geology and engineering. With the help of her scientific experiences, Michaela will explain how
these different disciplines are used to understand the origin, evolution and the future of life in the universe.
[EWS-5-G] Updating Space International Cooperation Tools in the Context of NEW SPACE

MGB

Charlie Chao

Philippe Clerc

In a time where ambitions of the New Space players challenge the traditional programmatic model of
States Space Policies, this workshop focuses on rationales, framework and practices in building international
cooperation, included public-private partnership, on benefit of Space exploration and its applications for
humans. This exercise considers the rationales, benefits, risks, obstacles, requirements and common building
blocks to international cooperation in Space.
Based on the speaker’s professional experience on various agreement making in particular on Ariane, Galileo
(ESA and EU and their members states), Soyuz in Guyana (bilateral cooperation with Russia), Pleiades (dual
cooperation) and considering also the intergovernmental governance model of the International Space Station,
this workshop addresses through a pragmatic approach, the different institutional, legal and contractual
instruments available facilitating international cooperation among public and private Space community.
[EWS-5-H] Getting Around on Another World - An Introduction to Rover Systems Design

ENG

Ewan Reid, Peter Visscher

The purpose of this activity is to teach participants the importance of rover design in the success of surface
exploration missions. A lecture will introduce participants to the relationship between mission concepts and
rover performance requirements. An overview of rover subsystems critical to meeting these requirements
will be provided, including a summary of the state-of-the-art in power, communicating, control, navigating
and localization, environmental protection, and locomotion system designs. Examples of existing flight and
terrestrial analog rovers will be used to illustrate the relationship between rover functionality and design.
A discussion on the future requirements for planetary surface exploration will be provided, with a special
emphasis on pre-cursor in-situ resource utilization (ISRU) missions. Finally, design methodologies and
analysis tools useful for developing conceptual rover designs will be introduced. In the second half of the
activity, participants will be divided into teams where they will conduct a conceptual design of a rover to
accomplish a specific mission. The participants will be provided with a mission concept, and they will have
to work towards defining the performance requirements of the rover, develop multiple rover concepts, and
conduct a trade-off analysis to select the optimal rover configuration. Analysis tools will be provided to the
teams to refine the conceptual design.
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Elective Workshops #6 (25 July 2018 14:00-18:00)
[EWS-6-A] Business Model Canvas: a tool for rapidly generate a business model

MGB

PEL

Andres Mora Vargas

This workshop aims to familiarize participants with the elementary concepts of creating a business model.
It will provide the methods for them to rapidly identify the answers to the hypotheses about their business
ideas, validate them, and communicate those ideas succinctly and effectively. Participants will learn the
9 fundamental elements shaping the Business Model Canvas (BMC) or “canvas”, a tool used extensively
throughout the workshop. The canvas will help them identify their strengths and weaknesses and teach them
how to effectively engage their hypothesis with respect to customer segments (CS), their value propositions
(VP), the channels they should use (CH), and the customer relationships (CR) they need to fabricate and
strengthen for their company to grow. We will study the different types of revenue streams (RS) they could
use for their startup; identify what are the key resources (KY) for their business proposition and narrow down
their key activities (KA) to produce and maximize their RS. We will define key partnerships (KP) and how
they can be used to lower operational/production costs while maximizing RS or customer acquisition and
retention. Finally, we will define a cost structure (C$) that takes into account all of the previous elements to
determine what are the most important costs to run their business model.
[EWS-6-B] Decision-maker for a day - World café on The Hague International
Space Resources Governance Working Group

Dimitra Stefoudi, Tanja Masson-Zwaan

This workshop will give the opportunity to participants to get involved in the discussions of The Hague International Space
Resource Governance Working Group and become acquainted with the different issues related to the governance of
space resources. Its purpose is to highlight the importance of interaction among the various disciplines in the space law
and policy-making process, by addressing the technical, financial and societal issues related to the use of space resources
and their connection to the legal challenges raised. During an interactive world café session, participants will be able to talk
and make suggestions about current topics of international debate. Ultimately, the input and comments gathered will be
presented to The Hague Working Group and be considered during its next meeting.
PEL

The Hague International Space Resources Governance Working Group was established in 2015 with the purpose of
identifying basic guidelines for a potential future framework on space resource activities. It is based on a multi-stakeholder
platform comprised of representatives from the industry, academia, governments, international organizations, and the civil
society worldwide. In September 2017 the Working Group introduced the Draft Building Blocks for the Development of an
International Framework on Space Resource Activities, which have been presented internationally in various fora, including
the Legal Subcommittee of the United National Committee on the Peaceful Uses of Outer Space. The Draft Building
Blocks are currently open for public consultations and the participants of the Workshop will have the chance to become
part of the process and provide their input in this regard.
If you are interested in space resources and wondering how space law is made, this is your chance to share your ideas!
[EWS-6-C] Lighting Design Countermeasures for Enhancing Crew Performance

HUM

HPS

ENG

Humans are a vital part of space missions; their psychological needs play a key role in mission success. The inclusion of
art in the form of varied sensory stimulation within isolated, confined and extreme (ICE) environments shows promise as a
cost-effective way to enhance an environment, leading to increased crew performance and reduced stress. In particular,
flexible lighting design systems akin to theatrical scenography may prove to give a high return of variability of environment
for low cost/mass. Research has indicated that bionomic elements, or fractal patterns based on nature, also play a huge
part in maintaining human health as related to the environment. The time has come to move beyond basic, functional
habitat design and test the efficacy of such variable enhancements to move towards peak crew performance, using
lighting technologies as a creative habitat/environment design tool. This proposed activity aims at developing a variable
lighting design that could be tested in an analog ICE habitat.
This workshop will also be performed separately as an HPS Departmental activity; therefore, the participants of the
HPS department are kindly advised to not sign-up for this workshop.
[EWS-6-D] Regulation of Homeostasis: Cardiovascular Function in Relation to
Space Operational Medicine

HPS

Renate Pohl

Heather Allaway, Kris Lehnhardt

This workshop will familiarize participants with the regulation of blood pressure and the cardiovascular system, an easy to
measure operational medicine indicator of physiologic homeostasis. Participants will utilize the information provided in a
short lecture on blood pressure and cardiovascular system during a hands on activity where they will monitor changes in
their own blood pressure and heart rate through a variety of situations. Additionally, participants will have the opportunity to
examine the anatomy of the heart using abattoir mammalian hearts to better understand the closed loop system.
This workshop will also be performed separately as an HPS Departmental activity; therefore, the participants of the
HPS department are kindly advised to not sign-up for this workshop.
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[EWS-6-E] Living with Disruption

MGB

PEL

This interactive exercise will draw participants into thinking about disruptive forces impacting businesses in the space
sector and about the possible uses of disruptive ideas to gain entry into a commercial sector once protected by substantial
barriers to entry. Using two simulation exercises moderated by discussion sessions, this DA will first look at disruption by
exploring the impacts of emerging disruptive technologies and then in a second exercise will look at the susceptibility
of various sectors of the space industry to economic, technical, and market disruption. The 3i’s will be incorporated by
demonstrating the interactions of economics, technology, policy, law, and pure science in creating and exploiting disruptive
environments.

[EWS-6-F] Boots on Mars - Help Create a Vision for NASA

HUM

SCI

MGB

PEL

SCI

Kim Ellis, Michael Johansen

The continuing conversation in moving from the Proving Ground to Earth Independent will outline planned missions for
2030’s and beyond. Focusing on one element of the Earth Independent phase, a framework will be presented for optimally
diversified commercial integration of assets and land area resources for KSC. Building on the lessons learned in the Proving
Ground Phase of operations to the ISS and cis-lunar space in addition to ongoing Mars Science Missions (some of which
are already in the Earth Independent phase in 2016) what are the challenges to getting “”Boots on Mars”” and enabling Insitu resource utilization within potential “”Exploration Zone””.
In addition to the an overview of the NASA planned missions, the workshop will cover technical aspects of:
I. Government architecture elements SLS/Orion, Next STEP BAA Deep Space Gateway
II. KSC and other launch site capabilities and customers
III. Selected technical challenges such as ISRU, food production, human health, radiation, upmass to Mars
This workshop asks the participants to identify what they consider to be the single greatest challenge to “”Pioneering
Mars””. A response will be required to a Request for Proposal that requires the participants to create a solution to their
greatest identified challenge. The challenge could be anything, business, operational, technical, legal, ethical, biological.
Small teams will present their solutions to the group.

[EWS-6-G] Mission Architecting Role-Play Simulation

ENG

Michael Simpson

George Tahu

The topic of Mars exploration provides ripe ground for examining the complementary as well as the competing priorities
and processes that are involved in multi-disciplinary and multi-national space activities. Current robotic exploration of Mars
involves multiple national space agencies, and the planning effort conducted to develop the current programs involved
intense interaction between space scientists, engineers, technologists, program managers, policy makers, and international
partners. Those kinds of interactions across disciplines and nationalities are precisely the situations that call for the skills
that ISU provides its graduates.
This workshop is a simulation of the process the international community has used to develop existing Mars exploration
plans, as well as the on-going effort to bring science, engineering, and program management together to forge a program
that is responsive to discoveries and resilient to setbacks and programmatic changes. The workshop consists of stagesetting presentations on the current state of scientific knowledge, technology capabilities, and objectives for Mars
exploration, followed by an interactive role-play exercise in which the students define a mission scenario based upon the
science, technology, and policy guidance provided in the setup.

[EWS-6-H] Planetary Science/Searching for Life on Mars

Melissa Battler, Michaela Musilova

The objective of this activity is to provide participants with an overview of the scientific and exploration objectives of
planetary exploration missions. In the first part of this activity, a lecture will introduce participants to the scientific objectives
and strategies associated with planetary life detection missions, with a focus on Mars geology and astrobiology. The main
elements of the lecture are:
- “”Landing site selection 101”” and signs of past water or habitability at various scales, tying together both physical and
geological indicators of past water.
- Types of surface features that correspond with the most common rock types on Mars, and the importance of considering
geological context when looking for signs of life (e.g., impact craters).
SCI

- An overview of some of the scientific instruments most commonly used for identifying signs of habitability (e.g., cameras,
spectrometers that detect rock chemistry).
- Instruction on what instruments detect, how much time and energy data collection and analysis requires, and what the
processed data can tell us.
In the second part, participants will practice identifying different types of Martian surface features, through playing “Mars
BINGO”. They will be divided into pairs, and will use Google Mars to search for features that indicate evidence of past water
on Mars. Once they have identified a minimum number of features, each team will select a single candidate landing site for
an upcoming rover mission, and devise a plan for studying this site, including measurements that may help to determine
past environment.
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Elective Workshops #7 (31 July 2018 15:00-18:00)
[EWS-7-A] Interplanetary Abundance

INTER

Erik Laan

The interactive trading game Interplanetary Abundance exposes participants to a disruptive but realistic
scenario of the future of Space and humankind, all the way to the year 2111. Through real shares of space
resources, the participants negotiate with each other while being submersed in an exponential storyline
happening in the Solar System.
All participants receive shares of each available space resource at the beginning of the trading game. Then
the future of Space unfolds through a visual presentation. During the journey, three trading sessions are
organized where the participants can trade with each other, while contemplating on the future of Space. After
these sessions, the participants find out what really happens and will be stimulated to enter the next trading
session with new insights.
[EWS-7-B] Space Problem Solving

Oshri Rozenheck, Michaela Musilova

This workshop will bring together space engineers, scientists, space designers, and anyone who wants to
take part in the process of solving problems in space with limited resources. Across a three hour workshop,
we will introduce common and rare problems in manned and unmanned spacecrafts, including the ones that
we cannot foresee, and discuss the implications they have on space missions nowadays.

ENG

Subsequently, we will familiarize the participants with the ISU version of the Apollo 13 events and different
Mars rover designs. We will recreate the challenging scenario the astronauts were faced with using local
materials. The participants will not have to build a carbon dioxide filter, but rather an egg-rover, which will
have to pass through a pre-defined obstacle course with various tasks. The participants will be taught the
methodology of studying, then trying to solve the problem first by intuition, as well as the importance of team
collaboration.
Throughout the workshop, we will be divided into mixed groups, that will compete against each other, within
a limited amount of time, to induce a bit of stress and pressure to work in. At the end of the workshop, each
group will have to present their solution for the other team members.
The winning team will be awarded the ‘Best space problem solver 2018’ prize, together with a few spacerelated gifts. As a whole, in this workshop we will review the connection between creativity, technical
constraints and how both are crucial in the space sector. No preliminary knowledge or engineering skills are
required, just perhaps a request not to push the red button ;-)
[EWS-7-C] Rapid Prototyping, Decision Making and Lean Principles

MGB

ENG
HPS

HUM

Intelligent and rapid decision-making is critical in any situation, but especially so during extended space missions and
for survival at remote outposts. Lean principles refer to implementing process methods that focus on core values while
minimising waste. In this activity, participants will be introduced to the process of rapid prototyping and decision making
for complex scenarios, where they will learn methods to generate ideas, test hypotheses (on colleagues and staff ), and
generate robust outcomes.
The goal is for students to understand how to apply rapid and lean principles to situations that astronauts may need to
navigate in a space environment, remote colony or critical situation. This will also be fundamental skills for everyday life on
Earth. For example, you discover that there are three days until a dust storm arrives: what is the minimum viable solution
for survival of the colony?
Within multidisciplinary teams, participants will focus on solving a big challenge, practicing structured decision-making in a
time-critical situation, and developing prototypes, all with limited resources. Throughout the process, participants will learn
to identify and practice cultivating key abilities that will guide them in navigating any situation.
[EWS-7-D] Aim High and Get There: How to effectively manage your career in
a global, interdisciplinary, intercultural, and international space industry

INTER

Samantha Coras

Neta Vizel

Getting ISU SSP’s to the best positions at the most attractive space companies/projects is one of ISU’s missions. This
WS will provide the participants with the most effective and innovative tools, skills and strategies to get to their space
dream job! Career success depends on your ability to take control of your learning, performance and employability. In this
workshop you will be given ideas and tools to help you develop greater career resilience and maximize your employability.
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[EWS-7-E] Space, a new frontier for ethical interrogation

Jacques Arnould

Why? How? Which consequences? These three interrogations are the basis of an ethical attitude, for every domain of
human social relation, human activity, even space exploration and utilization. With the beginning of the 21 st century the
necessity of introducing ethics in space activities; in 2009, Augustine Report defended the idea that “We explore to reach
goals, not destinations”.
HUM

During this workshop, we’ll discuss the ethical purpose, apply this concept to space domain, by reference to the past, to
the present situation (space debris, planetary protection) but also to the future (space tourism, asteroid mining, NewSpace).

[EWS-7-F] Build Your Own Regenerative Ecosystem

HPS

Angelo Vermeulen

Since the late 60s, space agencies and other organizations have tried to develop working concepts of regenerative
ecosystems for space settlement (e.g., BIOS, Biosphere 2, MELiSSA). The goal of these ecosystems is to provide astronauts
with an Earth-independent food and oxygen supply, while at the same time breaking down waste products. Ideally, such
systems are fully closed, meaning that all waste products are transformed into nutrients for the plants. In this way, literally
every molecule in the system is being continuously recycled.
In this workshop, we will design new concepts for regenerative ecosystems to be used for long-term space missions and
space settlement. The challenge is to design novel ecosystems by combining different organisms and crops, taking into
account their specific metabolic pathways. The goal here is to close as many of the metabolic loops as possible, while
at the same time aiming for a robust system. A short introduction into existing regenerative ecosystems and alternative
farming techniques will be provided to get students started. They will then work in smaller teams and create either a paperbased or screen-based proposal. At the end of the workshop all teams will be invited to give a short presentation about
their proposal, with feedback from both myself and the other participants.
This workshop will also be performed separately as an HPS Departmental activity; therefore, the participants of the HPS department
are kindly advised to not sign-up for this workshop.

[EWS-7-G] Space and the Arts

Steve Brody

This workshop will allow participants to create works of space “”artistry”” individual multi-media creations coupling
“”personal favorite”” space images with other art forms (music, literature, etc.) based on the participants’ personal interests.
The output will be new “”expressions”” of Space and the Arts for participants to personally enjoy and “”take away”” from the
workshop, and perhaps to share with others of your choosing e.g., fellow SSP participants, friends, family, your personal or
professional community, schools, etc.

HUM

The lecturer will first introduce the subject, presenting a sampling of personally-chosen “”awesome images”” from the
Hubble Space Telescope and other observatories and cameras, accompanied by music, that he has used in various
public settings, including as part of his opening keynote address at Ascension 2017, the SEDS-Canada Conference at the
University of Toronto in March 2017. He will also offer examples of how other “”couplings”” of space images with music
and literature, including poetry from sacred texts of different faith traditions, have been produced and presented, at times
inspiring in audiences an enhanced feeling of “”spirituality”” or “”connection””. This has yielded fertile opportunities to initiate
or enhance intercultural and interfaith dialogue -- to bring diverse groups of people together in a new and creative way.
Based upon the number and interests of workshop participants, individuals or groups of individuals will then spend the
majority of this workshop period working independently to create their own new “”coupling”” of selected space imagery
with music, literature/poetry, and/or alternative artistic expressions. Some of these newly created multi-media “”works of
space art”” will be shown for all workshop participants to enjoy, as time allows and as each participant may decide, and a
discussion will ensue of both the experience of this workshop and potential future “”creations”” participants may envision,
as well as how they may want to use or share -- or simply enjoy -- such creations.

[EWS-7-H] Experimental Microgravity Workshop

Hugh Hill

This workshop will be a combination of three separate activities:

SCI

1- Microgravity Workshop: This workshop has been presented at SSP many times with good success. The objective is to gain an insight into
what happens in a microgravity environment by using ESTEC’s drop tower to perform a series of free-fall/weightlessness experiments. Free
fall of a few seconds is sufficient time for participants to video-record some intriguing microgravity physics effects. The setup uses a solidstate, wireless, colour video camera to record the effects of free-fall on experiments dropped in a Plexiglas and aluminium capsule, which
was constructed at ISU Central Campus in 2009. The setup is also equipped with a 3-axes, wireless accelerometer. It should be noted that
the quality of the microgravity environment resulting from a free-fall (~10-2 -- 10-3 g) is perfectly adequate for the sort of experiments, which
we will undertake. Participants will be expected to keep careful scientific notes.
2-ESA Mars Analogue Terrain: The participants will be given an introduction, tour and demonstration of the facility (https://www.esa.int/Our_
Activities/Space_Engineering_Technology/Automation_and_Robotics/Mars_Analogue_Terrain) by ESA Robotics Engineer and Manager,
Martin Azkarate.
3- ESA Test Facility for Approach and Contact OPS in Orbital and Planetary Environments: The participants will be given an introduction, tour
and demonstration of the facility by ESA Mecatronics Engineer and Manager, Martin Zwick.

[EWS-7-I] Space Robotics and Surgery
HPS

Daniel Naftalovich

Come learn about space robotics and its extension to the application of surgery in space. Learn about current space
surgical capability and the medical case for surgery in space, and about current research that addresses this topic across
ground, flight, and ISS robotic platforms. Learn about remote controlled robotic-assisted surgery on Earth and for space
and understand limitations on robotic tele-operation.

ENG
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Taqui ad-Din Observatory,
Şehinşehnâme-i Murad-ı Salis (Ottoman Empire - 16th century)
82

Taqui ad-Din was the empire’s chief astronomer and built this observatory, one of the
largest in the medieval world, in Istanbul in 1577 under the reign of Sultan Murad III.
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DEPARTMENTS

During SSP18, a total of 105 departmental activities will be offered within seven departments. On 2 July 2018,
Monday, the participants will be briefed about each of the departments and departmental activities. They will
then be provided an online form to submit their three department preferences and the motivation for their
preferences. The submissions will be closed on 3 July 2018, Tuesday at 13:00.
The preference list and associated motivations of each participant will be evaluated carefully by the SSP
Academic Team and each participant will be appointed to a department among his/her three preferences.
Academic Team’s decision is final. Participants who do not submit their preferences by the deadline will be
assigned to a department by the SSP Academic Team.
It is highly encouraged that participants choose to join in a department different than their backgrounds. At
SSP, it is important to try new things to broaden your background.
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SPACE
APPLICATIONS (APP)

Dr. Su-Yin Tan
Department Chair

Amanda Michelle Simran Sathiaraj
Teaching Associate

Access to space can provide practical and valuable
benefits to all humankind. The Space Applications
Department examines various applications on Earth
that are offered by space technologies with a primary
focus on Earth-orbiting satellite systems, ground
systems, and end-user equipment hardware and
software. Key areas of focus include:
Satellite communication systems and services
Remote sensing and Earth observation
Geographic information systems (GIS)
Satellite navigation systems
The
Department
explores
enabling
space
technologies and their scientific benefits and societal
applications. Themes range from telecommunication
fundamentals to remote sensing image processing/
interpretation, global navigation satellite systems
(GNSS), GIS data management, and avionics.
Workshops and demonstrations provide handson training with hardware and software for satellite
payload development, image processing (optical,
radar), global positioning systems (GPS), and data
analysis. Professional visits to local facilities provide
further insight into civilian and commercial space
applications.
Participants will be able to:
Engage in a variety of workshops, demonstrations,
and professional visits that explore enabling space
technologies and their applications
Develop proficiency in technological hardware and
software for image processing, telecommunications,
GIS, and GPS
Design and complete a research project
emphasizing the application of space technologies
and present results in oral and written formats
Participate in group activities in an interdisciplinary
and intercultural environment
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[DA-APP-1] Department Introduction / GIS & Mars Exploration
Workshop
16
July
2018

Department overview of requirements, evaluation and expected deliverables, including the “ISU SpaceApps
Challenge”. Followed by a hands-on computing workshop using Geographic Information Systems (GIS) for
landing site selection for the Mars Exploration Rovers. Local satellite imagery will also be explored.
[DA-APP-2] Newtec Headquarters Professional Visit - Belgium

17
July
2018

Su-Yin Tan, Amanda Michelle Simran Sathiaraj

Geocaching is a high-tech treasure hunting game using GPS-enabled devices. There are currently over 8,000
geocaches hidden in the Netherlands and the game has grown exponentially with the availability of GPS navigation
on phones and handheld GPS receivers. Learn about Global Navigation Satellite System (GNSS) receivers and their
many civilian applications for location-based services. Geocaching is the oldest and most popular GNSS game with
an estimated over million geocachers and over 1 million geocaches active worldwide. The exercise will take place
in The Hague, which is home to the U.N.’s International Court of Justice and the International Criminal Court with an
interesting cityscape for seeking geocaches.

[DA-APP-7&8] Ground Truth Field Trip - Groningen and
the Wadden Sea Islands

26
July
2018

Jeroen Rotteveel

Professional visit to Innovative Solutions in Space (ISIS) headquarters, which is one of the Netherland’s leading companies
in the small satellite market, including Cubesat and Nanosat solutions. Established in 2006, ISIS combines research and
development, testing, launch services, ground stations, and operation of small space systems. Learn about why small
satellites are important game changers in the field of space and gain insight into how a small, entrepreneurial and vertically
integrated smallsat company is structured.

[DA-APP-6] GPS Geocaching Exercise in The Hague

24
July
2018

Victor Rijkaart, Ipsid Dash

CGI delivers complex, mission critical space software systems and is a recognised thought leader in space security and
space-enabled applications. Professional visit to its Rotterdam location, learn about innovative information communications
and technology projects, focusing on specific market segments that use Earth observation data. CGI is a European leader
in military satellite communications ground systems and supports civilian space agencies such as the European Space
Agency (ESA), as well as Aerospace and Satcoms companies. It has a 40 year heritage of working with the European space
industry from the UK, Germany, Netherlands, France, Finland, Estonia, Czech Republic and Italy.

[DA-APP-5] ISIS Space Small Satellites Workshop & Visit
24
July
2018

Joseph Pelton

A hands-on workshop to project future trends in space telecommunication services and space technology. Participants
will work in teams to develop plans for creating a new satellite communications related enterprise. Designed as a
group communication exercise, participants will work in groups to deliver a business plan describing the new satellite
communications enterprise and its technical characteristics. Examples may include broadcast satellite services, mobile
satellite services, hybrid satellite services, and others.

[DA-APP-4] CGI Space Professional Visit
23
July
2018

Kristof Geilenkotten, Veerle Van Daele

Professional visit to Newtec Headquarters in Belgium. Newtec is specialized in designing, developing, and manufacturing
equipment and technologies for satellite communications. It is dedicated to creating new possibilities for the broadcast,
consumer and enterprise VSAT, government and defence, cellular backhaul and trunking and mobility, offshore and
maritime markets. Learn how Newtec products and technologies can be applied in a wide range of single and multiservice
applications, including DTH broadcasting, disaster recovery, and cellular backhauling, to small and medium enterprises,
supervisory control and data acquisition (SCADA), oil and gas networks, aircrafts and vessels.

[DA-APP-3] Future Trends in Space Telecommunications &
Technology Workshop
20
July
2018

Su-Yin Tan, Joseph Pelton, Amanda
Michelle Simran Sathiaraj

Su-Yin Tan, Amanda Michelle
Simran Sathiaraj

A full day field activity comparing different types of satellite remote sensing imagery and investigating how
remote sensing technologies can be connected with ground truth findings along the northwest coast of the
Netherlands. The Groningen Wadden coast extends over 34 km between the Lauwersmeer Lake and the
Eemshaven. The elongated tidal area outside the dykes with salt marches and Wadden plains are famous
for its extensive numbers of Wadden and water birds during the migrating season and winter. The constant
alternation of high and low tide with both fresh and salt water results in high plant and wildlife diversity. The
Wadden Sea has been included in the Unesco World Heritage List. The area also has a rich cultural-historical
heritage, including typical Groningen estate houses. We will walk across the uncovered mud flats during
low tide and conduct a groundtruthing exercise with GPS-enabled devices. Learn about the construction
of dykes which prevent flooding of inhabitated areas in Groningen and the Wadden area. This is an outdoor
activity and participants should be prepared for inclement weather and adapt to changing conditions.
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[DA-APP-9] NLR Dutch Aerospace Center - Aviation
and Space Applications

30
July
2018

The Netherlands Aerospace Centre (NLR) is the central institute in the Netherlands for aerospace research
and development. Its mission is to carry out research and development work for Dutch and foreign aerospace
industries and organisations, for civil and military aircraft operators, and for governmental agencies concerned
with aviation and spaceflight. NLR manages independently a variety of large research facilities, such as
research aircraft, wind tunnels, flight simulators, central super computing power in a computer network, and
flight test equipment. Professional visit to technical facilities in Markenesse, including NLR wind tunnels for
testing and evaluation of new industrial systems and aircraft.
[DA-APP-10] Inmarsat & Burum Ground Station
Professional Visit

30
July
2018

Sander Niemeijer, Jos Maccabiani,
Laura ten Bloemendal

Science [&] Technology Corporation (S[&]T) creates R&D solutions for space, science, and defence.
Specialising in sensing and control systems, scientific data processing, intelligent software applications,
and technical R&D consulting, they have been involved with quality control and validation of ESA’s Earth
Observation satellite data since 2000. S[&]T provides accurate information to science users, handling the
data processing pipeline from satellite to application, including satellite data toolkits. In recent years, the
commercialization of satellite data has become increasingly important and brought unique challenges, such
as a change in end-users from pure scientists, to technical experts in the Earth Observation domain to expertusers from other domains, such as civil engineering, oil and gas, emergency services, etc. A workshop hosted
at S[&]T in Delft, participants will work with real satellite data and create a tiered system of interfaces for the
same information to be consumed by users with different goals. Gain hands-on experience with an Earth
Observation data processing pipeline as used by ESA.
[DA-APP-14&15] Final Project Presentations

3
August
2018

Joe Pellegrino, Cory Newman,
Eric Dahlstrom, Su-Yin Tan

The cubesat vibration and thermal vacuum testing will be conducted at ESA-ESTEC facilities in Noordwijk.
The launch vehicle is being coordinated by the SSP Director and the launch of the cubesat will be scheduled
after the SSP. This activity will be hosted at ESA-ESTEC. Joint activity with the Space Engineering Department
and Space Sciences Department.
[DA-APP-13] Science [&] Technology Corporation
Workshop & Professional Visit

2
August
2018

Bidushi Bhattacharya, Joe Pellegrino,
Cory Newman, Eric Dahlstrom, Su-Yin Tan

Participants will be provided with an overview of the cubesat that will be designed, built, tested during SSP18.
An overview of the cubesat mission and hardware will be provided and mission roles will be assigned. The
cubesat teams will work on the cubesat during free time during the SSP. A communications expert from
ESTEC will support this mission and one of the cubesat payloads will be a camera for capturing remote
sensing imagery. An ESTEC expert will assist the participants in converting an off-the-shelf camera into the
flight unit. The vibration and thermal vacuum tests will be performed at ESTEC. Joint activity with the Space
Engineering Department and Space Sciences Department
[DA-APP-12] Cubesat Environmental Testing

2
August
2018

Gerard Luursema

Afternoon visit to the Inmarsat ground station in Burum (Friesland). Inmarsat is a British satellite
telecommunications company that offers global mobile services. Satcom solutions and value-added services
are enabled via portable or mobile terminals which communicate with ground stations through thirteen
geostationary telecommunications satellites. We will visit an Inmarsat satellite access station and their
24/7 communication centre. Learn about maritime satellite communication technologies and applications,
including those used in the Volvo Ocean Race (VOR).
[DA-APP-11] Cubesat Workshop

1
August
2018

Michael Keuning, May Kerstens,
Arnaud van Kleef

Su-Yin Tan, Amanda Michelle
Simran Sathiaraj

Oral presentations of final projects and submission of a written report or digital conference-style poster
as part of the departmental evaluation. ISU SpaceApps Challenge winners announced. Feedback will be
provided by faculty, visiting lecturers, and fellow participants.
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SPACE
ENGINEERING (ENG)

Joseph Pellegrino
Department Chair

Cory Newman
Department Associate
Chair

Chaitanya Gopal
Teaching Associate

Launching Drones With
Stratospheric Balloons

The Engineering Department will provide lectures
and interactive workshops that provide insight into the
entire life cycle of space missions. The participants
will design, build and launch model rockets. The
participants will perform an analog Mars exploration
mission by remotely controlling a rover at the
Canadian Space Agency Mars Yard. All aspects of the
mission will be performed from configuring the rovers,
performing mission operations and meeting scientific
mission goals. The participants will be instructed on
how to use System Tool Kit (STK). This is a system
engineering tool that is used to perform mission
architecture simulations. The mission manager for
the latest NASA Mars Exploration Rover Mission will
provide a workshop on designing an interplanetary
exploration mission. The participants will design
a satellite servicing mission in the ESA European
Space Research and Technology Center (ESTEC)
Concurrent Engineer Center. An interactive workshop
on spacesuit design and astronaut training will be
provided during a field trip to ESA European Space
Operations Center (ESOC) in Cologne, Germany.
A tour of the ESA ESTEC satellite production and
testing facility will be provided. The participants will
perform an individual department project on a topic
of their choosing.
At the end of the department time, the participants
should be able to:
●
Approach and analyze a problem with an
engineering mindset
Design, simulate, manufacture, integrate, test, and
launch a model rocket - skills that can be extended to
any other complex system
Complete a preliminary design of a particular
subsystem of a spacecraft, and predict how different
design parameters affect other subsystems
Present and defend a research project in front of a
technical audience

On Board Camera View
from ISU Drone
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[DA-ENG-1] Rocket Workshop 1 (Design / Analysis)
16
July
2018

An introduction to the department will be provided. On overview of the department activities and the
department project will be provided. The design of the rockets will take place during this session. Teams
will design rockets which must meet requirements related to altitude and protection of the payload The
participants will use a software program to design the rockets and perform flight analysis. By the end of this
session, the rocket designs will be approved.
[DA-ENG-2] Rocket Workshop 2 (Build)

17
July
2018

Brian Roberts, Ben Reed

During this session, the participants will design a servicing spacecraft which will inspect, relocate and refuel
another satellite which was not designed to be serviced.
[DA-ENG-7] Servicing Spacecraft Mission Design (Part 2) Testing

26
July
2018

Ewan Reid, Peter Visscher

The purpose of this activity is to teach participants the importance of rover design in the success of surface
exploration missions. A lecture will introduce participants to the relationship between mission concepts and
rover performance requirements. An overview of rover subsystems critical to meeting these requirements
will be provided, including a summary of the state-of-the-art in power, communicating, control, navigating
and localization, environmental protection, and locomotion system designs. Examples of existing flight and
terrestrial analog rovers will be used to illustrate the relationship between rover functionality and design.
A discussion on the future requirements for planetary surface exploration will be provided, with a special
emphasis on pre-cursor in-situ resource utilization (ISRU) missions. Finally, design methodologies and
analysis tools useful for developing conceptual rover designs will be introduced. In the second half of the
activity, participants will be divided into teams where they will conduct a conceptual design of a rover to
accomplish a specific mission. The participants will be provided with a mission concept, and they will have
to work towards defining the performance requirements of the rover, develop multiple rover concepts, and
conduct a trade-off analysis to select the optimal rover configuration. Analysis tools will be provided to the
teams to refine the conceptual design.
[DA-ENG-6] Servicing Spacecraft Mission Design (Part 1) Testing

24
July
2018

George Tahu

NASA’s Mars 2020 mission represents the first step along the path to achieve a top priority of planetary
science--returning samples of Mars to Earth. In addition to conducting in situ astrobiology and searching for
signs of ancient microbial life, the Mars 2020 rover is designed to collect core samples of the most promising
rocks and soils and deposit them as a “cache” on the surface of Mars, which a future mission could later
retrieve and return to Earth. The long-term effort to collect, retrieve, return, and ultimately curate and analyze
Martian samples on Earth will require cooperation of several space actors among nations and technical
communities in the coming decade. The Mars 2020 mission, along with the missions that must follow to
return samples to Earth, will also conduct measurements and demonstrate technologies that are critical for
planning future human exploration of Mars. This department activity explores the engineering, scientific, and
policy challenges that NASA and other partners face in the pursuit of Mars Sample Return.
[DA-ENG-5] Mission Control Academy - Rover Systems (RS)
Preliminary Workshop

24
July
2018

Joseph Pellegrino, Cory Newman,
John Connolly

During the session. the participants will build their rockets. All of the rocket systems will be constructed
including the body, propulsion system and payload protection system.
[DA-ENG-4] Mars 2020 and the Decade of
Sample Return

23
July
2018

Joseph Pellegrino, Cory Newman,
John Connolly

During this session the teams will build their rockets. All of the components (body, fins, payload protection,
nosecone and fins) will be integrated. The rockets will be stored in the department room and will be made
available to the participants for painting and decorating.
[DA-ENG-3] Rocket Workshop 3 (Build)

20
July
2018

Joseph Pellegrino, Cory Newman,
John Connolly

Brian Roberts, Ben Reed

During this session, the participants will design a servicing spacecraft which will inspect, relocate and refuel
another satellite which was not designed to be serviced.
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[DA-ENG-8] Mission Control Academy - Mission
Planning (MP) Session
26
July
2018

Participants will develop specific mission plans for tele-operated rover missions. They will apply the
knowledge from the preliminary workshops to prepare for the mission simulation. Participants will be divided
into mixed teams made of ENG and SCI department participants. The teams will be required to develop
mission objectives (science or ISRU related) and mission requirements, as well as defining the operations
concept for the mission, using available mobility and vision/sensor systems, and generate procedures for
real-time operations. (Joint activity with SCI department)
[DA-ENG-9&10] EAC Tour

30
July
2018

Ewan Reid, Peter Visscher, Melissa
Battler, Michaela Musilova

Cory Newman, Joseph Pellegrino, Ruth McAvinia, Heather Allaway

Tour of the European Astronaut Center (EAC) in Cologne will be provided. Activities will include:
EVA Suit Overview, Habitat Design, Human / Robot Interactions
[DA-ENG-11] Cubesat Workshop

1
August
2018

The participants will be provided with an overview of the cubesat that will be designed, built, tested and
launch. An overview of the cubesat mission and hardware will be provided. Mission roles will be assigned.
The cubesat teams will work on the cubesat during free time during the SSP. A communications expert
from ESTEC will support this mission. Once of the payloads will be a camera. An ESTEC expert will help the
students convert an off-the-shelf camera to the flight unit. The vibration and thermal vacuum tests will be
performed at ESTEC. The launch vehicle is being coordinated by the SSP direction. The launch of the cubesat
will occur after the SSP.
[DA-ENG-12] Cubesat Environmental Testing

2
August
2018

Cory Newman, Joseph Pellegrino

The participates will provide their projects on the design of a servicing spacecraft (written and oral report).
[DA-ENG-15] Lander Design

3
August
2018

Melissa Battler, Peter Visscher, Ewan Reid,
Michaela Musilova

The participants will remotely control the rovers located at the Canadian Space Agency from the ESTEC
MOC.
[DA-ENG-14] Department Project Presentations

3
August
2018

Melissa Battler, Peter Visscher, Ewan Reid,
Michaela Musilova

The participants will remotely control the rovers located at the Canadian Space Agency from the ESTEC
MOC.
[DA-ENG-13B&C] Mission Control
Academy - Mission#2,3

2
August
2018

Cory Newman, Joseph Pellegrino, Eric Dahlstrom,
Su-Yin Tan, Ruth McAvinia

The cubesat vibration and thermal vacuum testing will be performed at ESTEC.
[DA-ENG-13A] Mission Control
Academy - Mission#1

1
August
2018

Bidushi Bhattacharya

David Korsmeyer

During this session, the participants will design, build and test a lander. Each team will be provided with the
same materials to build a lander designed to protect a payload (an egg). The team will be evaluated on
how well the met the mission requirements and if their lander protected the payload.

89

SSP18 ACADEMIC CURRICULUM

HUMAN PERFORMANCE
IN SPACE (HPS)
SSP17
Train Like an Astronaut

Heather Allaway
Department Chair

Courtney Patterson
Teaching Associate

In the Human Performance in Space Department, we
ask what factors of the space environment impact the
performance of individuals and teams, whether the
factors being influenced are biological, physiological,
psychological, or medical. Departmental handson activities will enable participants to evaluate the
unique challenges related to human spaceflight, for
both short and long-duration/long-distance missions.
During the departmental activities, participants will
have the opportunity to learn and practice skill from
sciences such as biology, physiology, medicine, and
biomedical engineering. Participants will examine
issues including:

SSP16
Robotic Medicine, Rambam Hospital, Israel

Constraints of space operational medicine
Extra-vehicular activity and biomechanical analysis
of human locomotion
Issues for psychological adaptation to confinement
and isolation
Constraints of regenerative ecosystem design
Learning Outcomes:
Engage in various workshops, panels, professional
visits, and simulations to gain knowledge and
understanding of concepts related to human
performance in space
Participate in group activities in an interdisciplinary
and intercultural environment
Practice the training requirements and duties of
the Crew Medical Officer
Review actual cases of medical issues that past
crews have faced during human spaceflight
Gain practical training and experience with human
missions in extreme environments
Design and conduct an individual or group project
with a focus on human performance in space
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[DA-HPS-1] Department Introduction
and Research Project Planning

16
July
2018

The HPS department is the department where we will learn about the impact of the space environment on
the physiology of living beings and what is needed to protect living beings from the environment of space.
During this first activity participants will be oriented with department activities for the weeks ahead, who
our invited lecturers will be, and begin planting the seed for participants to develop their final projects.
Additionally, we will spend time getting to know each other as a HPS group. We will review the life and social
science research method and hypothesis generation/testing. Finally, we will outline options, examples, and
suggestions for individual or small team projects and provide real-time planning assistance.
[DA-HPS-2] Human Research Programs: An
International Perspective on the Path to Mars

17
July
2018

Renate Pohl, Heather Allaway,
Kris Lehnhardt

Humans are a vital part of space missions; their psychological needs play a key role in mission success.
The inclusion of art in the form of varied sensory stimulation within isolated, confined and extreme (ICE)
environments shows promise as a cost-effective way to enhance an environment, leading to increased crew
performance and reduced stress. In particular, flexible lighting design systems akin to theatrical scenography
may prove to provide a high return of variability of environment for low cost/mass if developed for the space
environment. Research has indicated that bionomic elements also play a part in maintaining human health as
related to the environment. The time has come to move beyond basic, functional habitat design and test the
efficacy of variable elements to enhance peak crew performance.
[DA-HPS-6] Design your own Regenerative Ecosystem

24
July
2018

Kris Lehnhardt, Heather Allaway

Participants will gain hands-on experience while learning basic medical skills. Many of the skills to be
included are incorporated into the training of Crew Medical Officers for human spaceflight. This may include
cardiopulmonary resuscitation (CPR), splinting, placing intravenous lines, suturing, airway management, vital
sign measurement, and spinal immobilization.
[DA-HPS-5] Lighting Design as a Countermeasure
for Enhancing Crew Performance

24
July
2018

Kris Lehnhardt, Heather Allaway

We will participate in an interactive discussion regarding real-life medical practice in space. This discussion
will include training requirements and duties of the Crew Medical Officer, as well as changes in the medical
requirements needed for long-duration/long-distance missions. Our discussion will culminate in a review
of actual and theoretical cases of medical issues that have occurred or could occur during human space
exploration.
[DA-HPS-4] ISS Crew Medical Officer Skills Training

23
July
2018

Jennifer Ngo-Anh, François Spiero,
Kris Lehnhardt, Markus Braun

Participants will engage in an interactive discussion on issues related to manned exploration of space beyond
Earth orbit. An overview of the Human Research Programs of international space partners will be provided
with a focus on major issues and challenges facing current and future human spaceflight. Ground-based
laboratory and analogues, as well as ISS facilities will be explored to learn how scientists do research to
understand how key pysiologic systems respond to altered gravity and proposed countermeasures.
[DA-HPS-3] You are the Flight Surgeon

20
July
2018

Heather Allaway, Kris Lehnhardt

Angelo Vermeulen, Heather Allaway

Since the late 60s, space agencies and other organizations have tried to develop working concepts of
regenerative ecosystems for space settlement (e.g., BIOS, Biosphere 2, MELiSSA). The goal of these
ecosystems is to provide astronauts with an Earth-independent food and oxygen supply, while at the
same time breaking down waste products. In this workshop, we will design new concepts for regenerative
ecosystems to be used for long-term space missions and space settlement. The challenge is to design
novel ecosystems by combining different organisms and crops, taking into account their specific metabolic
pathways. The goal here is to close as many of the metabolic loops as possible, while at the same time aiming
for a robust system.
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[DA-HPS-7] Regulation of Homeostasis: Cardiovascular
Function in Relation to Space Operational Medicine

26
July
2018

This activity will familiarize participants with the regulation of blood pressure and the cardiovascular system,
an easy to measure operational medicine indicator of physiologic homeostasis. Participants will utilize the
information provided in a short lecture on blood pressure and cardiovascular system during a hands on
activity where they will monitor changes in their own blood pressure and heart rate through a variety of
situations. Additionally, participants will have the opportunity to examine the anatomy of the heart using
abattoir mammalian hearts to better understand the closed loop system.
[DA-HPS-8] Spacesuit Design and
Musculoskeletal Analysis

26
July
2018

Andrée-Anne Parent, Erika Kupper, Michael Gallagher,
Heather Allaway, Benjamin Gurtl

Telemedicine is an important aspect for explorers in inaccessible areas. It is a way to provide medical
monitoring and potentially care at a distance. Participants will experiment with how a stressful environment,
environmental elements, the interdependence of teamwork, and how to use telemedicine to rescue injured
crew members in the context of an analogue mission. Furthermore, the workshop will introduce some
protocols in self rescue from Wilderness Medicine guidelines.
[DA-HPS-14&15] Final Presentations

2
August
2018

Ana Diaz Artiles, Tricia Larose, Lorraine Conroy,
Heather Allaway

Participants will become familiarized with different activities astronauts are asked to perform during their
career. The activity will include hands on daily activities including operations and training, scientific research,
physical training and exercise, and psychological endurance and ethical dilemmas.
[DA-HPS-12&13] Telemedicine and Self
Rescue from Mars

2
August
2018

Heather Allaway, Ruth McAvinia, Niamh Shaw, Joseph
Pellegrino, Ana Diaz Artiles

We will visit ESA’s European Astronaut Center and the neighboring German Aerospace Center (DLR) facility in
Cologne, Germany. We will see where European astronauts work and train when not training in Houston or
Star City. We will see the neutral buoyancy facility and learn about how astronauts are trained physically,
mentally, and operationally (basic and on board training). We will examine the opportunities for research
innovation in space life sciences and astronaut health. This is a joint activity with Humanities and Engineering.
[DA-HPS-11] A Day in an Astronauts Life

1
August
2018

Ana Diaz Artiles, Vinita Marwaha, Heather Allaway, Kris
Lehnhardt, Mateusz Krainski, Francois Gaubert

Participants will learn about current and future space suit designs and EVA training plans that astronauts
follow on Earth, particularly in the NBLs. The functionality of designs and injuries will be discussed, as well as
the use of biomechanics to study motion and human-spacesuit interaction. Participants will also visit the Life
Science Laboratory at ESTEC where Spacesuit research is being conducted and will have the opportunity to
interact with equipment such as VR tools and motion capture systems.
[DA-HPS-9&10] Professional Visit to the
European Astronaut Center

30
July
2018

Heather Allaway, Ana Diaz Artiles,
Kris Lehnhardt

Heather Allaway, Tricia Larose, Erika Kupper,
Andrée-Anne Parent

Participants will present their individual or small group final projects. Your presentations may be given as
slides or in another format approved in advance by the chair. Your final presentation and project will be
evaluated by the chair and the onsite visiting lecturers. Your departmental grade will be a combination of your
participation and your final project.
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SPACE
HUMANITIES (HUM)

Ruth McAvinia
Niamh Shaw
Department Co-Chair Department Co-Chair

Thomas Mueller
Teaching Associate

Just as astronauts think differently when they break
free from Earth’s surface, so we invite you to break
free from everything you’ve learned in the past. When
you come to the Humanities department, you have
the opportunity to think differently.
We will explore the meaning and significance of
humankind’s expansion into space in a supportive
and creative environment past, present and future.
In the Humanities department, we ask what factors
motivated people to go to space, what we brought
with us from Earth to space, and how space has
influenced culture and society back on the ground.
These investigations will bring us to many meeting
points with the other departments, as participants
have the chance to approach technical subjects with
a new perspective.
During the departmental activities, participants will
have the opportunity to learn and practice skills from
humanities subjects such as history, archaeology,
art, design, philosophy, drama, and the social
sciences. The activities range from guidance on
communications and outreach to broader skills for
creative thinking and problem solving, and will be
practical as well as enjoyable.

The Great Grange Stone Circle
at Lough Gur (Photo Credit: Ken Williams)

Every participant will have the chance to
design a mission patch
explore the European Astronaut Centre and how
social sciences help human spaceflight
create their own piece of art
develop media skills
think in a new way about their place on Earth and
their place in space.
By the end of the departmental activities, each
participant will be able to identify and describe the
key interactions between space and society, and use
new skills positively for their communities at work and
at home.

SSP16 HUM Department
During TV Media Training
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[DA-HUM-1] Getting to Know You
16
July
2018

Welcome to the Humanities Department, the department of no wrong answers. Our first task will be to get to
know each other and our activities for the weeks ahead, using a combination dialogue and a range of theater
games. We will also explore what drives our ideas and expectations – whether they come from our culture,
our training, or our imaginations.
[DA-HUM-2] Telling a Space Story

17
July
2018

Hugo Filipe De Jesus Simoes

Great missions have great mission patches. In this activity we will look at how to sum up all the aspirations
and excitement of a mission in one clear design – a mission patch. We will examine how in missions from the
start of the space age until now, the patch combines with other graphic design elements to show one clear
vision. We will accept a brief from our SSP colleagues to create a mission patch for one of the most exciting
activities of the summer, and deliver our design by the end of the department.
[DA-HUM-7&8] Make Your Mark

26
July
2018

Andrea Harrington, Christopher Johnson, Niamh
Shaw, Ruth McAvinia

“Moon Village is a concept for international long-term habitation on the Moon, advocated by the European
Space Agency Director General and others. Having no single funded program, it relies on developing
internationally agreed terms for participation in developing frequent travel to and from the Moon, crewed
exploration of the Moon, and development of community living on the Moon. We will hear about the progress
so far on the Moon Village concept and the fundamental ideas both legal and ideological underpinning it.
We will create a draft text representing participation mechanisms for Moon Village, bearing in mind the Outer
Space Treaty articles that proclaim “Outer space, including the Moon and other celestial bodies, is not subject
to national appropriation by claim of sovereignty, by means of use or occupation, or by any other means.”
[DA-HUM-6] Space Mission Patch Design

24
July
2018

Niamh Shaw, Ruth McAvinia, Laura ten Bloemendal,
Juan de Dalmau, Genevieve Porter

“In a dynamic multimedia role play, participants will have hands-on experience with media relations, interview
techniques, and leading communication in case of a crisis in space activities. From the first step of learning
when to recognise a crisis, through the steps of reassuring customers, and limiting reputational damage,
participants will face tough questions and be expected to come up with answers that will convince the media
- and each other. You will: prepare for worst-case scenarios, figure out and prepare the components of a
public response to a crisis, and practice interview techniques for non-crisis situation.“
[DA-HUM-5] The Ten Commandments of
Moon Village

24
July
2018

Kerrie Dougherty

“Visiting the Space Expo visitor center, we will look at the many ways space stories are presented to the
public. We will consider how to communicate with different audiences through the narrative of a museum
or science center. We will also ask how we can determine the historical significance of space artefacts and
decide what to protect - including footprints on the moon, spacecraft in orbit or on other planetary bodies, as
well as artefacts and facilities on Earth. Participants will then create a museum concept for a particular piece
of space history they have decided to save.“
[DA-HUM-4] Space Crisis Comms

23
July
2018

Niamh Shaw, Ruth McAvinia, Petter Skanke

“Films have inspired many of us to get involved in space - whether they were documentaries about great
achievements or science fiction full of imagination. In this activity, Petter Evju-Skanke will lead the group as
we work through the processes needed to make an idea into a video, including storyboarding, shooting,
and editing. We will use a range of equipment as participants get hands-on experience of each part of the
process and we will look at how these techniques have been applied for modern short videos on social
media. Participants may submit video as their personal project if they complete sufficient supporting work
outside of this activity, and in agreement with the Chairs and the TA.“
[DA-HUM-3] Interpreting a Space Museum

20
July
2018

Niamh Shaw, Ruth McAvinia, Petter Skanke

Niamh Shaw, Ruth McAvinia, Aoife Van Linden Tol,
Hugo Filipe De Jesus Simoes

The workshop will discuss the concepts of ‘making a mark’ in the context of scientific work and the universe.
The group will choose and prepare documents, papers and print material which they will use to design an art
work which will then be subject to physical impacts during the live event. Participants will complete exercises
and activities that introduce creative and conceptual ideas from Aoife van Linden Tol’s artistic practice.
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[DA-HUM-9&10] Professional Visit to European Astronaut Center
30
July
2018

1
August
2018

We will take a road trip to Cologne, Germany to visit ESA’s European Astronaut Center and the neighboring
German Aerospace Center (DLR) facility. We will see where European astronauts work when not in Houston
or Star City, and see the neutral buoyancy facility and Eurocom (International Space Station communications)
facilities. We will learn about how astronauts are trained for decision-making and teamwork in vital situations,
and examine the developing facilities for lunar analogue research, as well as the opportunities for research
innovation in space life sciences and settlement.
[DA-HUM-11] Bioethics and Ecology in
William Kramer
the Space Industry
We pursue space exploration and plan its exploitation, but do we pay enough attention to its impact? The
Outer Space Treaty led a sequence of international agreements in the heat of the space race, but since then
the space industry has changed dramatically, including the emergence of private actors, and law and custom
have fallen behind. It is at these times when we must consult our own ethics and norms, and consider what
we value, and what we will and not tolerate. Where do our space ambitions compromise our duty to each
other and to the planet? And should be ever consider one-way exploration? Spacefaring nations and private
entrepreneurs are planning ventures to mine the Moon and Mars, to construct permanent human habitations
and begin a variety of extraterrestrial industries. What will be the possible environmental impacts of those
actions? If they are ignored, actions may produce the unintended consequences of environmental damage
we have experienced here on Earth. And what are our responsibilities when it comes to life on not-Earth? In
this session, we will examine key ethical dilemmas in space exploration, and project what impacts are to be
expected, their nature, who is likely to initiate them, and how they may adversely affect the success of other
future actions.
[DA-HUM-12&13] Societal Response to
Confirmed Independent Origin of Life

2
August
2018

This workshop is an exploration of the effects of a confirmed independent origin of life. It is also about
exploring a challenging topic using a different approach. Lego Serious Play (LSP) is a formal suite of methods
developed and owned by Lego Group, provided as a corporate product for businesses. This workshop will
serve as an introduction to Serious Play, and despite having the word ‘play’ in it, it’s not play – it’s Hard Fun.
Participants will experience constructionism, storytelling, and a haptic consensus process (easier to do than
to explain!). The challenge is to develop a multicultural, global response model to the news of a confirmed
detection of alien life. ISU faculty member Ed Chester is also a Certified Facilitator of Lego Serious Play
methods and materials, who typically develops workshops for innovation management, problem solving,
and for step-change transformation in team performance. This unique workshop is likely to be surprising for
everyone involved. It will also form the basis for a paper at IAC 2018.
[DA-HUM-14] Project Presentations

3
August
2018

Niamh Shaw, Ruth McAvinia, William Kramer

Participants individually or in groups will present their final projects. Your presentation may be given as slides,
video, or in another format approved in advance by the chair. Your departmental grade will be a combination
of your participation and your final project.
[DA-HUM-15] Mars 2068

3
August
2018

Ed Chester

Niamh Shaw, Ruth McAvinia, William Kramer

The “Overview Effect” has been described as the awareness reported by some astronauts and cosmonauts
during spaceflight when viewing Earth from LEO or beyond, including from the Moon. It heightens a
spiritual connection between the observer and the Earth and has been linked with a new awareness of
Earth’s environment and its singular power to sustain human life. This year marks 50 years since the Earthrise
photograph during the Apollo 8 mission to the Moon, and in this final department activity, we will look ahead
fifty years to a time we believe humanity will be on Mars. How might the Overview Effect affect our relationship
with that planet in 2068, a century after Apollo 8? What will be the spiritual and psychological effect of
viewing Mars, and what of our impact will we see on its surface? We will conduct a futures studies exercise to
complete our department and challenge participants to be the change they want to see in the Solar System.
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SPACE MANAGEMENT
AND BUSINESS (MGB)

Adil Jafry
Department Co-Chair

Evelina Onopriyenko
Teaching Associate

Space industry is fast moving from its traditional
government (and public sector) roots to a commercial
everyday industry. This transformation is enabling
space companies to build and market products
and services on a laissez faire basis to businesses
and consumers, spurring entirely new economic
interactions that didn’t previously exist, and may be
worth a few trillion dollars in the coming decades.
Hence, the opportunity in commercial space is
unprecedented.
Starting, managing, and growing a space initiative
requires identifying unmet demand that can
be fulfilled using space/space technologies. It
additionally requires sourcing quality capital, rallying
a competent team, mobilizing resources, and building
a solution that is priced right and effectively solves
the customer’s problem.
In addition to demonstrating that a company’s
activities are financially viable, a firm needs to build
a relationship of trust with government oversight
organizations, put in place strong governance to
help resolve conflicts of interest among the various
stakeholders, and build enduring partnerships that
can both help the company market its products/
services and develop a reliable supply chain.

can serve both in their future professional and career
activities.
Key learning outcomes for the Management &amp;
Business department during SSP’18
are to enable participants to learn:
How to best express their vision and the economic
opportunity in a way that is understandable by key
stakeholders including investors;
How to evaluate the best sources of capital for
their initiative and negotiate investment terms;
Build a resilient commercial business model including
strong partnerships that are a source of competitive
advantage;
How to foster strong regulatory relationships
with government organizations and build quality
governance;
Recognize the interconnectedness of their initiative
with the macro global and geopolitical trends, and
their impact on the local communities.

Foremost, the SSP’18 Management & Business
department will enable participants to get comfortable
with the concepts, tools and methodologies that can
help them describe (in economic terms) their vision
and the commercial market opportunity.
The department faculty will comprise professionals
from across the global space and finance sectors,
and will focus on case studies, in-class activities
(including mock negotiations), and company visits
to build a body of knowledge that serve as stepping
stones for participants in their future work.
An important focus throughout the fifteen department
activities will be to foster enduring ties among the
participants and the visiting faculty members which
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[DA-MGB-1] Management, Leadership & Future of
Governance
16
July
2018

Corporate and organizational leadership requires a deep understanding of the industry in which one is
operating as well as management norms and practices. This session will discuss modern management
theory and practices in the space industry, including the value of corporate culture and institutional memory.
Participants will also be introduced to best practices in governance, particularly in startup initiatives and
organizations.
[DA-MGB-2] Knowledge Systems & The Economics
of Space Tech

17
July
2018

Wim Steenbakkers, Storm Boswick,
Christian Fadul

This activity will be geared towards a discussion of how capital providers decide on what business activity to
fund and with which financial instruments. Public and private equity, debt, convertible notes, and preferred
equity are now commonly used instruments in finding space programs. The hands-on exercises will entail
developing financial structures in context of company lifecycle, business model maturity, market environment,
and core growth. Participants will discuss how to reach out to the various stakeholders for capital, norms
of conduct, and how to manage expectations during the capital raising process. The exercises will include
a discussion of the most important items to consider in a term sheet including dilution, preference, preemptive rights, and governance. The activity will be followed by a discussion of healthy work environment,
lifestyle, and a stress management.
[DA-MGB-5&6] Netherlands Aerospace Industry
Professional Visits

24
July
2018

Stephane Gounari, Storm Boswick,
Christian Fadul

Space is capital intensive and requires multi-year planning and diligent execution. Participants will discuss
how to describe investment needs through a careful assessment of capital expenditures (for the various
factors of production) and discuss how to develop a view on the future market potential of derived products
and services. The activity will provide plenty of examples and methodologies for developing good cost
estimates, best practices in engaging with the counterparts that define the organization’s supply chain,
performing market research, and proofing price points acceptable to the customers. Finally, the activity
will work on describing the desired net economic value created as a result of undertaking the activity and
executing on the initiative for company’s stakeholders (including the shareholders).
[DA-MGB-4] Negotiating For Capital & Term
Sheets: The Art of the Deal

23
July
2018

Christopher Stott, Norbert Huebner,
Tahir Merali, Clint Clark

Earth-scale systems (such as a constellation of satellites or a distributed array of ground based sensors)
have the potential to provide systems level knowledge of a phenomenon such as terrestrial weather, climate
change, and situational awareness. As the cost of commercial off the shelf sensors, launch, and open source
software decreases, such private systems are increasingly being funded by commercial and private sector
firms (including venture capitalists), and the data from these sensors is then fused with that from publicly
funded systems to provide a holistic view of different phenomenons. These developments are dramatically
transforming how Earth observation, remote sensing, and environmental research and laying path for filling
knowledge gaps in the areas for which information was not previously available or in some cases even
possible. Industries likely to be impacted include agri, energy, forestry, shipping/logistics, environment
management, communications, space science, space operations, and exploration. The session will discuss
examples of startups and organizations receiving capital support, their business models, and the expectations
of the customers and private equity funding these initiatives.
[DA-MGB-3] Financial Modeling & Value Creation

20
July
2018

Juan de Dalmau, Gary Martin, Carmen
Felix Chaidez

Michael Simpson, Neta Vizel, Christian
Fadul, Julio Aprea,

Full day of professional visits to learn about the European space industry, with a focus of the activities taking
place in the Netherlands. Discussions will include organizational growth, tech development approach,
and commercial applications. Each visit will include a discussion with the senior management team of the
company regarding their business model, funding sources, supply chain, and long-term strategy. In addition
to the visit, a career coach will be curating each visit, and will be available to interact with the participants who
are interested in having a career focused discussion.
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[DA-MGB-7] Building Alliances & Partnership For Leading
New Market Development

26
July
2018

Alliances and partnership in new markets can provide both a source of competitive advantage and mitigate risk.
Companies collaborating together can reduce capital needs, define the company’s role and responsibilities,
and enable creation of a resilient platform that is profitable and enduring. Yet, collaborations can falter and
fray as market conditions change, and due to uncertainties resulting from regulation, personnel changes, and
technical evolution. This activity will take a hands-on approach through participating in a game for building
a space sector alliance. Participants will be distributed in teams and asked to interact with each other to find
the best partnership model that enables calibration. Each team will be judged based on their leadership
in establishing both its own and the counterparts rights and responsibilities, and fostering a commercial
arrangement that works.
[DA-MGB-8] Competing For The Future

26
July
2018

Neta Vizel, Carmen Felix Chaidez

Department participants will visit an underprivileged community located in Netherlands to mentor and
coach the students interested in science, technology, engineering, arts, and mathematics (STEAM). Here,
the participants will interact with beneficiary students in a 1:1 setting, helping them navigate paths to further
explore initiatives of interest, including how to jump-start new initiatives as an entrepreneur. Through their
mentoring, ISU participants will practice and provide examples in effective communication and explore future
careers of interests. The goal is to both inspire the motivated and talented community students and spark
their imagination. The activity is also geared to enable the MGB participants to gain a deeper understanding
for how space and STEAM initiatives combined with positive role models for societal change and progress.
The participants are further expected to think about how their role as a business leader requires leadership,
stakeholder management and inculcating a vision for the communities in which they live.
[DA-MGB-11] Risk Management & Execution: The
Management Imperative

1
August
2018

Michael Simpson, Randy Segal, Chirag Parikh,
Kevin O’Connell, Ian Christensen

Participants will deliberate on seminal commercial and policy initiatives in the space industry, and
organizational responses to competitive dynamics, market opportunities, and emerging regulatory landscape.
Space industry leaders will present theory and practice of how organizations evaluate opportunities and
strategic risks, and achieve their goals through building commercial and competitive advantages to create a
differentiation for their products, operations, and financing sources.
[DA-MGB-10] Community, Leadership
& Global Interconnectedness

30
July
2018

Stephen Eisele, Monica Jan,
Christian Fadul, Julio Aprea

This follow-on activity to Alliances and Partnerships will focus on platform leadership within a competitive
ecosystem. The workshop will explore the importance of establishing common interfaces, modularity, and
standards that can be used by firms participating with the keystone in the ecosystem to establish a superior
set of products and services. Participants will be organized in teams to determine future scenarios and
competing platforms over a long time horizon, and consider the evolution of their partner ecosystem versus
other competing platforms. Each team will be evaluated on its ability to glean a clear view of the future and
describe what it would take their ecosystem to compete and succeed.
[DA-MGB-9] Regulatory Environment
& Business Innovation

30
July
2018

Stephen Eisele, Monica Jan, Eric Choi,
Carmen Felix Chaidez

Randy Segal, Christopher Kunstadter,
Neta Palkovitz, Robert Scheige

Space industry, in addition to being capital intensive, has a unique risk/return and regulatory oversight profile.
Buying, selling, and contracting for products and services (particularly spectrum) sometimes means investing
in parts of the supply chain to ensure quality and access. Further, space insurance is a $800 million annual
business, with brokers, underwriters, and risk management firms working together to provide coverage for
space systems – both to traditional space players and the emerging entrepreneurial firms. This panel of
lawyers, brokers, and underwriting experts will discuss real-life cases and negotiation strategies they have
undertaken to reach favorable outcomes for their organizations and their clients. The activity will help the
participants gain an appreciation for the multi-year trends, anomalies, and the macro/micro factors that
influence the evaluation of premium, system reliability, and the role of heritage in their determination. The
activity will further engage participants in an integrated legal, financial, and commercial discussion on risk
pricing and mitigation.
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[DA-MGB-12] Space Resource Simulation Workshop

2
August
2018

Following the initiative of USA and Luxembourg as well as the establishment of private business aimed at
exploiting resources from celestial bodies the issue of space mining has gained a growing interest in the
international space community. ISU SSP participants will familiarize themselves with the different aspects
that the potential exploitation of space resources involves and affects (e.g. legal, political, economic but
also technical and scientific). Subsequently they will each represent a stakeholder in the discussion (Nations,
industry, International organizations, scientists, business etc) and will be given the specific stakeholders own
brief and objective. The exercise will simulate the debate of an international forum aimed at progressing the
issue of exploiting space resources in a manner or framework which is agreeable by the international system.
Students will represent and voice the interests and point of views of different stakeholders and debate to
achieve a result that takes into account, amongst other things space law principles, the interests of new
space and other concerns.
[DA-MGB-13] Design & Meaning: Creating Value
In Space

2
August
2018

Andrea Gini, Carmen Felix Chaidez,
Norah Patten

Young tech entrepreneurs tend to fall in love with the products they offer, taking for granted that their value
is somehow self-evident and fully expressed by the underlying technology. The failure in formulating a
communication centered on the needs of the target market can be fatal for the development of a business. This
workshop teaches the essential elements of marketing communication: context, target, message, voice,
emotional triggers, media channel, desired outcome, and feedback. By combining a frontal lecture and hands
on activity, this workshop provides the basic tools that are necessary to produce a communication that create
sales opportunities and establish a positive, credible, and dependable corporate identity.
[DA-MGB-15] DA Final

3
August
2018

Andrea Gini, Carmen Felix Chaidez,
Norah Patten

Space industry has traditionally been R&D intensive, requiring multi-year investment in building underlying
technologies and competencies that ultimately find way to market. This activity will focus on exploring
models for raising capital, aligning supply chain, evaluating risk, and developing/measuring success metrics
across the spectrum of global space markets. The activity will further focus on how tweaks in product
development cycle influencing product attributes and a change in perceived value by beneficiary segment
can stimulate drastic behavioral change among stakeholders and stimulate entirely new pockets of demand
and opportunities.
[DA-MGB-14] Marketing Communications

3
August
2018

Norah Patten, Piero Messina

Norah Patten, Carmen Felix Chaidez

Each team will present an original idea for funding to the investment committee, justifying their recommendation
with market need for the concept, investment amount requirement, path to commercialization, and the risk
mitigants in execution. Each participant will be graded by a mock investment committee, inputs from which
will be used to rank the top idea presented in this final DA.
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SPACE POLICY,
ECONOMICS, AND LAW (PEL)

Christopher Johnson
Department Chair

Andrea Harrington
Department Associate Chair

The Space Policy, Economics, and Law Department
concentrates on the “why” and “how” of international
space activities.
Participants joining the Policy, Economics, and Law
(PEL) department will be involved in a range of
discussions, debates, and interactions designed to
provide an in-depth understanding of what shapes
current and future space activities around the world,
along with their societal impacts, justifications, benefits,
and the international and national legal frameworks
within which space activities are conducted. A range
of international political, economic, and legal experts
will work with participants on topics that include:
What are the geopolitical context and pressures of
activities in space?
What are the political and economic drivers that
persuade governments to invest in national space
programs?
How do we measure the success of national and
international space programs?
How well are nations cooperating in international
space projects?
How and why are laws regulating national space
activities enacted and what are the differences?
How effectively do space agencies deliver national
benefits and how are they measured?
Do the space treaties adequately address the
current and future needs of the international space
community?
What are the obstacles to change in international
space law?
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Dillon O’Reilly
Teaching Associate

Participants joining the department will have a
diversity of professional backgrounds. All participants
will take advantage of the PEL Department’s expertise
and insights to broaden their knowledge and
understanding of the political and legal foundations
of international space activities.
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[DA-PEL-1] Department Introduction

16
July
2018

Participants will receive an overview of the Space Policy, Economics, and Law (PEL) Department, the 15 PEL
Departmental Activity (DA) days, and the requirements for their individual assignment. DA 1 will then focus
on a survey of space law in the context of international law, and – in turn - of international law itself within the
larger context of the international political system. Mention will be made about the subjects and sources of
international law, and of the history of international law.
[DA-PEL-2] Introduction to National Space Policy
and Developing National Space Policy

17
July
2018

Josh Wolny

Why do nations become involved in space activities, and what drives policies and spending? The space
domain is unique in many ways, but expense and risk have made governments the main actors in space, and
governments balance many needs to make decisions. Historically, as drivers of space policy, the following
variables are insightful: geopolitics, national security, economic competitiveness, and scientific discovery.
With a different emphasis on those variables, how might the history of human activity in space look different,
and how will their relative weights change the future of space activities? Students in this class will discuss
their baseline assumptions about human activity in space, seek to understand the aforementioned and other
possible variables, and use that knowledge to predict future actions.
[DA-PEL-3] International Legal Context for Space
Activities

20
July
2018

Christopher Johnson, Andrea Harrington

Tanja Masson-Zwaan, Lesley Jane Smith

The international legal order permitting activities in outer space concerns both national and private space
conduct, and was developed at the UN level over the past 60 years. Starting with a principles declaration,
the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS) subsequently developed
five binding international legal instruments governing the activities of states in the exploration and use of
outer space. The Outer Space Treaty of 1967, and subsequent treaties, tell us what is permitted and what is
prohibited in outer space, and regulate the activities of national governments and private actors alike. This
system creates the basic framework of state responsibility and liability for its national space activities, and
establishes certain other rights and obligations for states.
[DA-PEL-4] Startups and Small Satellites

Giulia Federico, Ran Qedar, Neta Palkovitz

It’s a 3.5 hours ride into making your own business plan, learning about different legal considerations and
presenting it to the other participants. An interactive crash course on how to setup your own space startups
from a viewpoint of an engineer, a business developer and a lawyer.
23
July
2018

After a short intro about their experience, the lecturers will present a guide on setting up your own startup and
related business and legal considerations. The second part will be more dynamic, attendants will participate
to interactive activities about topics ranging from asteroid mining to green launchers, and form groups to
work on either the proposed ideas or their own concept. Using the knowledge and instructions gained the
workshop, the participants will navigate through given tasks, such as deciding where to set up the company,
what kind to technology to develop, who to sell it too and where to get funding from to test their knowledge
and finally set up a business plan to present it to the rest of the class. The lecturers will provide feedback on
the business plan and a short score evaluation for internal use.
[DA-PEL-5] Governance Principles
Fostering the Moon Village Vision

24
July
2018

Ruth McAvinia, Niamh Shaw

Moon Village is a concept for international long-term habitation on the Moon, advocated by the European
Space Agency Director General and others. Having no single funded program, it relies on developing
internationally agreed terms for participation in developing frequent travel to and from the Moon, crewed
exploration of the Moon, and development of community living on the Moon. We will hear about the progress
so far on the Moon Village concept and the fundamental ideas both legal and ideological underpinning it.
We will create a draft text representing participation mechanisms for Moon Village, bearing in mind the Outer
Space Treaty articles that proclaim “Outer space, including the Moon and other celestial bodies, is not subject
to national appropriation by claim of sovereignty, by means of use or occupation, or by any other means.”
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[DA-PEL-6] Follow the Money

24
July
2018

“No bucks, no Buck Rogers,” is a phrase that encapsulates the dynamic between policy (what do we want to
go do?) and budget (what will it take to accomplish those things?). Space agencies and other government
entities spend a great deal of time developing and advocating for their budgets, and during that process
national/international priorities, funding amounts, policies, and missions can shift dramatically. Leaders and
stakeholders throughout the enterprise need to adjust their plans quickly as budgetary decisions are made.
This workshop is an interactive session that will demonstrate how policy decisions and laws are translated into
funding, and how budget formulation is actually a policy activity (as opposed to an accounting exercise). After
a brief introduction to budgeting for space agencies and some real-world examples of budget dynamics, the
participants will be divided into small groups to represent various stakeholders at different decision-making
levels, and will run through one full budget decision-making cycle in a role-playing exercise.
[DA-PEL-7] Partnerships, Business, Space 4.0

26
July
2018

Emma Lehnhardt

Emma Lehnhardt, Veronica La Regina

Space 1.0 is the early study of astronomy and astrology. As new nations began competing in the space
race and sending humans to the moon the space industry began to take on a new era, space 2.0. As space
further developed with a permanent station in Low earth orbit space 3.0 took shape. Now, as the commercial
sector begins endeavouring into the space industry and it is no longer the preserve of the governments,
Space 4.0, Inform, Inspire, Interact and connect is here. However, How can you determine which space
industry announcements (such as new companies, launch dates, and missions) are realistic, and which are
too good to be true? This activity will focus on developing the skills needed to perform a critical examination
of announcements, market forecasts, and analyses. It will explain the new era of Space 4.0 and how it plays a
role in ESA, as well as other organisations.
Being able to critically analyze an analysis is an essential skill for government decision-makers, investors,
entrepreneurs, etc.; this is colloquially referred to as “”developing your BS detector.”” After an introduction to
the topic, the instructors will cover essential tools and skills for performing these assessments. Participants
will then be divided into small groups and provided with a case study for a future space venture. The small
groups will perform a rapid analysis of that market’s assumptions, claims, and future potential and report back
to the rest of the group. All groups will then use their knowledge of Space 4.0 and their “”BS detectors”” for
each topic’s presentation.
[DA-PEL-8] International Cooperation in Space

26
July
2018

Steven Mirmina, Alexander Soucek

Outer space has served as a place for heightened international cooperation, whether it be among traditional
allies or rivals. The drafters of the Outer Space Treaty specifically emphasized the importance of cooperation
in the peaceful uses of space. This DA will address specific examples of international cooperation in space
as well as general principles underlying cooperative activities. Such examples include the European Space
Agency and the International Space Station, two notable but very different opportunities for collaboration in
space. In an interactive environment, participants will learn the underlying policy and legal justifications and
constraints on international cooperation, understand the key elements of international space agreements,
and develop the tools necessary to conceptualize innovative cooperative projects for the future.
[DA-PEL-9&110] Professional Visits

30
July
2018
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[DA-PEL-11] International Agreements:
Space Activity Cooperation

1
August
2018

Ann Liebschutz

Participants will learn about international agreements between governments, including: the mechanics of the
agreements; how international agreements come together and are finalized; parties to negotiation; and the
range of subject matter they are intended to govern. Participants will learn the firsthand account about the
creation of an international R&D agreement designed to promote commercial space cooperation. Next they
will enter into a mock negotiation and draft an actual agreement between two countries designed to promote
joint space activity between the two nations. Participants will complete the session with a production of a
completed agreement.
Hour One: General overview, discussion of topics included, Q&A, instructions for negotiation.
Hour Two (two or two and a half): Participants divide into two groups, negotiation and production of
international agreement.
Hour Three: Presentation of completed work product and discussion.
[DA-PEL-12&13] Professional Visits

2
August
2018
[DA-PEL-14] Moon Governance COPUOS
Simulation

3
August
2018

Christopher Johnson, Andrea Harrington

In light of the expanding robotic and the impending crewed exploration and settlement of the Moon,
participants will act as governmental delegations at the United Nations to create a draft text representing a
new international treaty for a Moon Village. Set in 2029, this workshop features some nations with ambitious
plans for lunar colonization, while others intend to commercially mine the moon’s rich mineral resources. The
majority of delegations to the UN, however, hold fast the provisions of the 1967 Outer Space Treaty, whose
Article II mandates that “outer space, including the Moon and other celestial bodies, is not subject to national
appropriation by claim of sovereignty, by means of use or occupation, or by any other means.” Can these
tensions be resolved in a single treaty for Mars?
Participants will present the results and findings from this DA in two accepted papers at this year’s International
Astronautical Congress (IAC), October 1-5, in Bremen, Germany.
[DA-PEL-15] Final Presentation and PEL
Summation

3
August
2018

Christopher Johnson, Andrea Harrington

Participants will present their individual assignments at the conclusion of the department.
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SPACE
SCIENCES (SCI)

Eric Dahlstrom
Department Chair

Tele-Operated
Rover Mission Simulation

Hilda Palencia
Teaching Associate

Space sciences introduces the principles, concepts,
tools, and techniques necessary to investigate and
understand the space environment. Department
activities provide hands-on opportunities to learn
about space sciences from experts in the field.
They will learn how to remotely operate a rover to
conduct science missions. They will participate in the
development and test of a cubesat. Other activities
will concern advances space sensors for astronomy
and Earth remote sensing and experiments in
microgravity. Through these activities they will build an
overall understanding of space sciences with support
of department faculty and lecturers. Participants will
prepare and present on a subject of particular interest,
agreed upon with the departmental team. Entering
the exciting world of space sciences does not require
a degree in science or engineering; participants from
all backgrounds are encouraged to apply.
At the end of the department, the participants should
be able to:

SSP13 Participants
During a Visit to CERN

Understand the science and operational aspects of
conducting a tele-operated simulated rover mission
by taking on a specific role as part of the operational
team.
Participate in the development and test of
experiments for a cubesat.
Understand the capabilities of sensors
astronomy and Earth observing missions.

for

individual
science
research
or
Conduct
experiments through interaction with local experts.

Observing Sunspots
During SSP16
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[DA-SCI-01] Department Introduction

16
July
2018

A general welcome to the participants in the department, and an introduction to the department and
schedule of activities. A chance for each person to introduce themselves and their interests. A briefing on
the department policies, the department portion of the grading, and what is expected of the participants. An
introduction to the department resources available for help in studying for the exam, their individual project,
as well as for their TP work. Experimental equipment and observational opportunities will be described for
participants interested in hands-on individual projects.
[DA-SCI-02] Imaging Exoplanets with Orbital
Telescopes

17
July
2018

Volker Koehne

In this workshop, based on a scientific reference experiment on the ground, the participants will design a
facility for executing this experiment in microgravity, taking into account experiment platform, launch and
space environments, and scientific needs.
[DA-SCI-04] Air Quality from Instrument to App

23
July
2018

Eduardo Bendek

Dr. Bendek will talk to the participants about his observations using the MMT observatory in Arizona and
ESO’s Very Large Telescope in Chile. This will lead in to his recent work on space-based telescopes for
direct-imaging of exoplanets, the physics surrounding such an ambitious task, and the technical challenges
posed.
[DA-SCI-03] Microgravity Experiment

20
July
2018

Mikhail Marov

Gerard Otter, Edo Loenen

The Netherlands has a long history of specialisation in air quality instruments and applications. TNO and S[&]
T partner to support a tour and workshop for the Science department, demonstrating the value-proposition
of Earth Observation from instrumentation through calibration to science. Students will be given access to
unique areas of TNO, including a tour of optical fabrication and measurement facilities. They will also learn
about how data is interpreted from satellite instrument level through to science-ready data products like
atmospheric Sulphur Dioxide etc. Then they will participate in a hands-on workshop with focus on instrument
calibration for scientific applications.
[DA-SCI-05] Field trip to Cosine

24
July
2018

Cosine develops and builds miniaturized instruments for operational use on small satellites. The participants will be
actively involved in what setting this development and manufacturing takes place and will see various examples of new
instruments currently under development and/or launched. This will give them a thorough understanding of what is
possible with instruments on small satellites and what is involved in realizing this.

[DA-SCI-06] Astrobiology Workshop
24
July
2018

During this activity, participants will learn about DNA extraction. They will perform it with their own hands,
following a precise protocol. In addition, participants will genetically transform bacteria, and watch how, after
one night of incubation, they glow in the dark. This activity is important to anyone who has never before
handled biological items, never understood how expert we are today in transforming living things around us,
and why space exploration can hold important keys to further our development as a species.
[DA-SCI-07] Rover activity - Planetary Science

26
July
2018

Reut Sorek-Abramovich

Melissa Battler, Michaela Musilova

Participants will be provided with an overview of the scientific and exploration objectives of planetary
exploration missions, and solar system destinations of interest for surface exploration missions will be
discussed, including key findings from past and current missions and the rationale behind targeting new
destinations. Participants will be divided into teams where they will work towards defining the scientific and
ISRU objectives of a planetary exploration mission. Provided with a mission architecture and remote sensing
data from the targeted destination, they will develop a mission concept, and propose payloads to accomplish
the scientific objectives. All within the constraints on mass, power and communications such that the teams
will optimize the use of sensors to maximize the mission objectives.
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[DA-SCI-08] Rover Activity - Mission Planning

26
July
2018

Participants will develop specific mission plans for tele-operated rover missions. They will apply the
knowledge from the preliminary workshops to prepare for the mission simulation. Participants will be divided
into mixed teams made of ENG and SCI department participants. The teams will be required to develop
mission objectives (science or ISRU related) and mission requirements, as well as defining the operations
concept for the mission, using available mobility and vision/sensor systems, and generate procedures for
real-time operations. (Joint activity with ENG department.)
[DA-SCI-09&10] Field trip to Westerbork

30
July
2018

Ewan Reid, Melissa Battler, Peter Visscher,
Michaela Musilova

Michiel Rodenhuis, Pieter Dieleman

A field trip to north eastern Netherlands will allow participants to observe the LOFAR “superterp”, the core of
a phased array telescope extending across Europe, as well as the Westerbork Synthesis Radio Telescope. En
route we will visit the Netherlands Institute for Space Research and learn about their contributions to Earth
sciences, astrophysical research and planetary research.
Bidushi Bhattacharya

[DA-SCI-11] Cubesat Workshop

1
August
2018

The participants will be provided with an overview of the cubesat that will be designed, built, tested and
launch. An overview of the cubesat mission and hardware will be provided. Mission roles will be assigned.
The cubesat teams will work on the cubesat during free time during the SSP. A communications expert
from ESTEC will support this mission. Once of the payloads will be a camera. An ESTEC expert will help the
students convert an off-the-shelf camera to the flight unit. The vibration and thermal vacuum tests will be
performed at ESTEC. The launch vehicle is being coordinated by the SSP direction. The launch of the cubesat
will occur after the SSP.
[DA-SCI-12] Cubesat Environmental Testing

2
August
2018

The cubesat vibration and thermal vacuum testing will be performed at ESTEC.

[DA-SCI-13A] Rover activity - Mission #1

1
August
2018

Taking place at both the SSP site and the analogue site at the Canadian Space Agency Mars Yard where the
planetary rover will be deployed. Each team will execute their mission plan in order to meet their mission
objectives. Participants will control the rovers at the analogue terrain via remote tele-operation from the
control center on campus. They will have to work as a real operations support team using radios and voice
loop communications and involving communications delays or limited bandwidth. Each team will have a fixed
time available in which to achieve mission objectives with additional points being awarded for saving time,
energy, bandwidth, etc. Joint activity with ENG.
[DA-SCI-13B&C] Rover activity - Mission #2,3

2
August
2018

Ewan Reid, Melissa Battler,
Peter Visscher, Michaela Musilova

Ewan Reid, Melissa Battler, Peter
Visscher, Michaela Musilova

Taking place at both the SSP site and the analogue site at the Canadian Space Agency Mars Yard where the
planetary rover will be deployed. Each team will execute their mission plan in order to meet their mission
objectives. Participants will control the rovers at the analogue terrain via remote tele-operation from the
control center on campus. They will have to work as a real operations support team using radios and voice
loop communications and involving communications delays or limited bandwidth. Each team will have a fixed
time available in which to achieve mission objectives with additional points being awarded for saving time,
energy, bandwidth, etc. Joint activity with ENG.
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[DA-SCI-14] Department Presentations
3
August
2018

Participants give short presentations of their individual projects.

[DA-SCI-15] Visiting an Exoplanet and SETI

3
August
2018

Pete Worden

Dr. Worden will expand upon his earlier keynote address regarding the Breakthrough Foundation’s various
initiatives, with a focus on the scientific challenges they pose. In particular the electromagnetic spectrum
and receiver sensitivity required for the Breakthrough Listen initiative while searching for alien life, and the
innovative sensors, transceivers and propulsion system necessary for the Breakthrough Starshot initiative to
travel to nearby star systems.
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The Starry Night, Van Gogh (The Netherlands - 1889)
View of Saint-Rémy-de-Provence at dawn through the windows of the
asylum he was staying at.
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TEAM
PROJECTS

During SSP18, a total of 144 Team Project slots is allocated for four Team Projects. On 25 June 2018, Monday , the
participants will be briefed about each of the Team Projects and associated activities. They will then be provided
an online form to submit their three Team Project preferences and the motivation for their preferences. The
submissions will be closed at 13:00 on Tuesday, 26 June, 2018.
The preference list and associated motivations of each participant will be evaluated carefully by the SSP Academic
Team and each participant will be appointed to a team Project group among his/her three preferences.
Academic Team’s decision is final. Participants who do not submit their preferences by the deadline will be
assigned to a Team Project group by the SSP Academic Team.

SSP Team Project Reports
in the Past 6 Years
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SPACE-AIDED CLIMATE CHANGE ADAPTATION:
FLOODS AND AIR QUALITY MANAGEMENT

Daniel Garcia Yarnoz
Team Project Co-Chair

Erik Laan
Team Project Co-Chair

Introduction
According to current predictions, sea levels will rise
on average 3 mm/year in the course of this century
and the quality of the air we breathe will worsen,
taking its toll on our health. These and other adverse
effects are exacerbated by the increase in frequency
of floods, droughts, wildfires and other disasters due
to the changing climate.
Space technologies are essential tools to tackle any
global implicating events. Institutional Space based
observations of the Earth have provided fundamental
insights in the monitoring and modelling of the
health of our planet and will continue to do so. The
New Space paradigm has now entered the Earth
Observation domain and will lead to new business
opportunities, specifically with respect to flooding
and air-quality. This team project will produce a
reference and influential report on the role that space
plays in the adaptation and resilience of humanity to
the effects of climate change.
Background
A remarkable milestone in the roadmap to tackle
climate change has been the ambitious Paris
Agreement signed in 2016: the first‐ever universal
global climate agreement with legally binding
provisions for greenhouse gas emissions mitigation,
adaptation, and finance, with each country setting
their own targets and planned contributions. The team
project will specifically address applications of space
technology to the provisions related to adaptation
identified by the Agreement under the United Nations
Framework Convention on Climate Change.
Satellites play a crucial role in gauging the effects of
climate change by providing raw data for analyses
and informing plans and decision making. While
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Irina Thaler
Team Project Associate Chair

Siobhan O’Neill
Teaching Associate

several prior SSP and MSS team projects have
addressed aspects of climate change monitoring,
modelling and mitigation, this team project will
identify the main challenges on space-aided climate
change adaptation, resilience, and loss and damage
management. The team project will assess the nearand long-term problems associated with climate
change that are amenable to space-based solutions,
develop candidate plans for applying existing
space assets and data, and document possible new
approaches for enabling governments to respond
and plan ahead effectively.
In particular, sea level rises, changes in water
and precipitation cycles and weather related
periodic fluctuations and disasters can aggravate
the consequences of floods and droughts. The
Netherlands has a long-standing history of flood
management and land reclamation, and the local
expertise can play a crucial role in applying proven
techniques to the challenges created by climate
change in vulnerable areas, for example in river
delta regions and Small Island Development States.
Droughts, desertification and forest fires, together
with the rising level of pollution, can have a significant
influence in air quality and human health, particularly
in relation to allergies and air-borne diseases. The
Netherlands space industry and institutes are worldleading experts in relation to air quality monitoring.
They launched the TROPOMI instrument in October
2017 on-board ESA’s Sentinel-5P satellite, which
now provides daily global coverage information on
air-quality and climate parameters, at only a few km
resolution.
Objectives
The objectives of the Team Project are:
Characterize the range of effects of climate change
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on the living conditions for people and identify where
space assets play a crucial role for resiliency and
adaptation
Assess strategies and policies, existing and newly
formulated by the Team Project, on how humanity
can deal and adapt to climate change in the coming
century and identify where space assets have a role
Devise the required international policy,
management, roadmap planning, technology
development and budgeting for the identified
strategies and make this applicable for the space
industry

patterns and nomadic routes, or new opportunities
for maritime transport.

Investigate whether and how the Institutional
markets for Flood and Air Quality data from Earth
Observation missions could make a transition to a
(full) Commercial approach

3. Best
practices,
challenges
and
lessons
learned from existing financial instruments at all
levels that address the risk of loss and damage
associated with the adverse effects of climate
change, Warsaw International Mechanism for Loss
and Damage associated with Climate Change
Impacts, April 2016

Tasks
The tasks required to achieve these objectives
include, but are not limited to:
1. Perform a literature review for all objectives
2. Interface to the Team Project client board and
invited experts (representatives of space companies,
institutes and agencies) and act on their requirements
in the matter, channel their knowledge for the benefit
of the Team Project, and probe their specific interests
3. Link space-based technologies and data with
decision making for climate change adaptation
4. Identify how space-based technologies and
observations can meet needs and targets of the Paris
Agreement, and the UNFCCC committees related to
adaptation
5. Identify the relevant stakeholders in the areas of,
at least, Flooding and Air Quality and connect them
with the needed space and terrestrial technologies
that are needed to generate the information they (will)
need
6. Study possible business models for the whole
value chain of chosen applications. Derive mission
scenarios and technology needs and study the
applicable legal aspects involved.
7. If considered viable, initiate new start-ups based
on the study outcomes
8. Publish an influential report, to be potentially
presented at international fora
Conclusion

Suggested Reading / Reference List
1. Summary outcomes, 13th meeting
Adaptation Committee (AC13), March 2018

of

the

2. Opportunities and options for integrating climate
change adaptation with the SDGs and the Sendai
Framework for Disaster Risk Reduction 2015-2030,
Technical Paper by the Secretariat, 2017

4. Paris Agreement, United Nations Treaty Collection.
8 July 2016.
5. 7th Netherlands National Communication under
the UNFCCC, Netherlands Ministry of Economic
Affairs and Climate Policy, 2015 (particularly chapter
6)
6. The EU Strategy on adaptation to climate change:
Strengthening Europe’s resilience to the impacts
of climate change, European Commission, 2014,
doi:10.2834/5599
7. Guideline for Stress Testing the Climate Resilience
of Urban Areas, Netherlands Ministry of Infrastructure
and Environment, Delta Programme – Urban
Development and Reconstruction, v 1.0, 2014
8. Space and Climate Change, World Meteorological
Organization, 2011, WMO-No. 1081
9. Climate Adaptation in the Dutch Delta: Strategic
options for a climate-proof development of the
Netherlands, PBL Netherlands Environmental
Assessment Agency, 2011
10. National Climate Adaptation Strategy 2016, The
Netherlands
https://ruimtelijkeadaptatie.nl/publish/
pages/125102/2016_12_02_nas_netherlands_4.pdf

The team project will analyse the contribution of
space technologies to challenges associated to
climate change adaptation and propose concrete
solutions. This work will highlight the leadership and
pivotal role of space in managing environmental
change and adapting to them, in particular for floods
and air quality. The team project can also tackle other
associated problems such as changes and shifting of
biodiversity niches, crops and agriculture, migration
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Visit to Deltawerken
30
June
2018

Erik Laan, Daniel Garcia Yarnoz

Extended morning visit to Deltawerken with lunch on site. The Delta Works (Deltawerken) is a series of construction
projects in the southwest of the Netherlands to protect a large area of land around the Rhine-Meuse-Schelde delta
from the sea. The works consist of dams, sluices, locks, dykes, levees, and storm surge barriers. Delta Works have been
declared one of the Seven Wonders of the Modern World by the American Society of Civil Engineers. A short introduction
to the team, schedule and deliverables of the team projects will be provided. Possible visit to a Deltaworks visitor centre.
Deltares Site Visit and Serious Gaming for
Climate Change

4
July
2018

Laura Burns, Marieke Eleveld, Chris Bremmer, Laura
Ten Bloemendal

Site visit to Deltares including a lecture on flooding analyses performed worldwide. Deltares is an independent institute
for applied research in the field of water and subsurface, with five areas of expertise: Flood risk, Adaptive delta planning,
Infrastructure, Water and subsoil resources, and Environment
Working session: team organization, management
structure and division of work

Erik Laan

First dedicated working session of the team, where they will discuss the project objectives and propose an organization
for the team.
5
July
2018

Based on the outcomes of the fundamental workshops, team-building exercises and the interactions during the first two
TP slots, a preliminary management strategy, structure of the team and division of work can be proposed. This team
structure is subject to change in subsequent TP slots depending on the evolution of the project, and decisions on the
mission, objectives and scope of the TP.
The team participants should as well prepare possible questions and topics of discussion to be asked to experts in the
following two sessions.
Expert day/panel: challenges and opportunities
for adaptation

10
July
2018

This session will consist of a panel, where experts will introduce the various domains where adaptation and resiliency to
climate change may be required. After short introductions of their fields of research, the floor will be open for discussion
and questions by the team project participants. The topics of the discussion may cover but are not limited to:
Flood and climate-related disaster management
Air quality and airborne diseases
Shifting niches: agricultural, biodiversity, disease vectors
Dutch Industry Air Quality Monitoring workshop

11
July
2018

Jeannette Heiligers, Juan Carlos Villagran de Leon, Simon
Pinnock, Jeroen Kluck, Alix Roumagnac

Heat stress and climate proofing urban areas
Increase activity and commercial routes in the Arctic.
Climate-induced human migrations
Bryan de Goey, Johan de Vries, Ronald van der A, Ilse Aben

The Netherlands space industry and institutes are world-leading experts in relation to air quality monitoring from Space.
They launched the TROPOMI instrument in October 2017 on-board ESA’s Sentinel-5P satellite, which now provides daily
global coverage information on air-quality and climate parameters, at only a few km resolution.
This workshop will be held at Airbus Leiden and comprise of a series of presentations by- and interactions with experts
from TNO, SRON, KNMI and Airbus Defence & Space Netherlands.
Space and SDG13: Climate Action / Literature review advice

Juan Carlos Villagran de Leon, Dimitra Stefoudi

The three main parallel agendas of the United Nations related to climate change will be presented:
The 2030 Agenda for Sustainable Development, with its 17 Sustainable Development Goals, including Goal 13
Climate Action
The Paris Agreement, adopted in 2015 and starting from 2020, and the UNFCCC committees on adaptation and loss
and damage
The Sendai Framework for Disaster Risk Reduction 2015-2030, aiming at a coherent and mutual reinforcement of the
climate action agreements.

20
July
2018

Following a 45 min lecture, there will be a discussion or interactive talk focusing on the issue of adaptation and risk
management, and how space technologies can contribute to these agendas.
Experts may also provide feedback on the preliminary literature review of the team, due on the 23rd July.
Working session: finalising literature review and discussing TP plan

Erik Laan

Working session to finalize the first deliverable for the TP, the literature review, which is due at the end of this slot.
23
July
2018

The objectives of the working session is to review, complete and improve the literature review, as well as discuss
additional inputs for deliverables of the Team Projects, such a mission and scope to be included in the TP plan, due at
the end of the week.
Interaction with available experts on-site is encouraged and side talks or interviews with experts can be integrated if
needed.

112

SSP18 ACADEMIC CURRICULUM

ESA Climate Change Initiative Toolbox workshop
(@ ESTEC)
27
July
2018

Prosper Isaac Kwame Evadzi, Janis Gailis,
Ed Pechorro, Paul Fisher

The European Space Agency (ESA) is committed to assisting the successful understanding and management of the
Earth climate. ESA has undertaken the Climate Change Initiative (CCI) programme, with the objective to realise the full
potential of the long-term global Earth Observation archives that ESA together with its Member states have established
over the last forty years.
This session will be a hands-on workshop with the CCI Toolbox and their Essential Climate Variables (ECV): https://
climatetoolbox.io/
Working session at ESTEC: TP Plan

27
July
2018

Working session on-site to advance on deliverables with possible inputs from ESA experts if available. Participants should
take into account the feedback received from their literature review, and integrate this and expert advice in the finalizing
of their TP Plan, due in two days.
Tentative interesting groups: CDF, Advanced Concept Team, Science Directorate (paleoclimate, Venus, Mars,
terraforming…)
Working session: report outline and planning

27
July
2018

Erik Laan

Irina Thaler, Erik Laan

Working session at TU Delft. Participants and faculty will discuss the feedback on their TP Plan. Depending on the
feedback received, focus and scope may be narrowed or broadened, team organization may require changes, and their
plan of work should be reevaluated.
Participants should work towards a report outline based on their plan of work.
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ACTIVE SPACE DEBRIS REMOVAL
BASED ON ECO-DESIGN APPROACH

Ruediger Jehn
Team Project Co-Chair

Olga Zhdanovich
Team Project Co-Chair

Introduction
Number of space debris in space orbit are constantly
growing. 40000 space debris objects have been
catalogued already in 2014 from that 17000 were in
orbit. Facing the constant growth of debris in space,
several technological solutions have been proposed
by space agencies and industry that include deorbiting
of debris (so-called “pulling technologies“ by
attaching debris to a tether, “pushing technologies” to
push debris into an ocean), moving it to safer orbits or
salvaging it for reuse on other satellites or spacecraft.
At the same time eco-friendly technologies are
explored for spacecraft manufacturing to keep space
as clean as possible.
Background
Since 2012 ESA is pioneering the Clean Space
initiative - an eco-friendly approach to space activities
to reduce impact of space activities on Earth’s
environment and orbital space. ESA Clean Space
initiative consist from 3 parts:
a. Ecodesign: designing to address environmental
impacts and foster green technologies
b. CleanSat: designing to reduce the production of
Space Debris
c. E.Deorbit removing a large piece debris from orbit
In Clean Space the technologies are developed based
on concurrent engineering at Concurrent Design
Facility (CDF) located in ESA/ESTEC in Netherlands.
In these concurrent sessions engineers (propulsion,
structure, communications etc.) sit together with
system engineers, cost engineers, suppliers and
users developing new space missions.

Pierre Evellin
Teaching Associate

removal attractive to business via governmentfunded commercial space prize fund and lay out plan
for potential implementation
Tasks
The ISU SSP Active Debris Removal project will
address the mission architecture and mission design,
system engineering, eco-design, clean technologies,
space debris mitigation, policies, international laws
and regulations, economics, commercial business
and markets, public perception etc. with the following
tasks:
1. Based on concurrent system engineering and
studies performed by ESA/ESTEC CDF develop
a mission for active space debris removal with
eco-friendly spacecraft technology elements and
determine the technical feasibility of proposed
technological solutions
2. Based on TP findings develop a space debris
removal roadmap until 2040 including in-orbit space
debris collector.
3. Make comparison how cleaning of environment
on Earth has become part of the life style and how
cleaning of orbital space debris may evolve in the
same direction.
4. Determine how to engage the global public and
sell the idea of preserving the space environment
5. Examine the US idea of FAA government funded
space prize for active debris removal and develop a
business model.
6. Examine issues of international treaty compliance,
legal liability and economic incentives on proposed
business model for government funded commercial
space prize fund for active space debris removal.

Objectives
1. Develop an active space debris removal mission
with eco-design elements of a spacecraft to make
less harm to Earth environment and orbital space.
2. Propose a business model for making space debris
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Suggested Reading / Reference List
1. K.Wormes, R. Le Letty et all “ESA Technologies for
Space Debris remediation”
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2. M. Loesch, F. de Bruin et all “ Economic Approach
for active Space Debris Removal Services”

Our_Activities/Space_Engineering_Technology/
Clean_Space

3. Alexander William Salter “Space Debris: A law and
economics analysis of the orbital commons”

5. ESA Concurrent Design Facility (CDF) http://
www.esa.int/Our_Activities/Space_Engineering_
Technology/CDF/What_is_the_CDF

4. ESA Clean Space initiative: http://www.esa.int/

Introduction to the TP by TP Chairs
30
June
2018

Prosper Isaac Kwame Evadzi, Janis Gailis, Ed Pechorro, Paul Fisher

Definition of Scope of the TP defined by participants together with Olga
Draft layout of working groups
ESA Clean Space Program

4
July
2018

Kai-Uwe Schrogl

Kai-Uwe Schrogl, ESA Chief Strategy Officer, will reflect on ESA and European Union activities on space debris removal
and clean space initiatives.
Legal and policy framework for space debris removal

5
July
2018

Dimitra Stefoudi from International Institutive of Air and Space Law, Leiden University speak about Policy and law issues
of space debris removal
Ecodesign Game

10
July
2018

Dimitra Stefoudi

Sara Morales Serano, Andreas Lyder Pedersen

Ecodesingning the space mission game by Sara Morales Serano and Andreas Lyder Pedersen both from ESA/ESTEC

Active Debris Removal Techniques

11
July
2018

Benjamin Bastida Virgili

Analysis of the long-term evolution of the space debris environment has shown that the Kessler syndrom has already
started in the most crowded orbital altitudes around 800 - 1000 km. Even if no further launches will take place, the
number of objects will keep increasing because of collisions that are predicted to happen at an increasing rate. Studies
by NASA and ESA have shown that 5 to 15 big objects shall be removed annually from these endangered altitude regions
to stop this imminent collision cascading effect. In the lecture several scenarios will be presented, starting from the
business-as-usual case, to scenarios with varying degree of post-mission disposal and finally to scenarios with ambitious
debris removal. These simulations clearly demonstrate the necessity of active debris removal. If these removal missions
are not started in the near future, a run-away situation will occur which becomes extremely expensive to revert later on.
Introduction to Concurrent Engineering

20
July
2018

Credit: ESA Clean Space Programme
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LUNAR NIGHTS
SURVIVAL

Rob Postema
Team Project Chair

Matthew Sorgenfrei
Team Project Associate Chair

Introduction
We are going back to the Moon! After landing twelve
humans on the Moon between 1969 and 1972, today
the international space community is developing
advanced plans to return to the Moon with human
and robotic presence and activities towards the
end of the next decade. This time, humans will stay
longer, with robotic support, and increase the level of
sustainability of the presence along the way.
Both habitation of humans on the Moon as well as the
activities themselves will need enabling facilities and
services, such as accommodation and life support,
communications and, perhaps most importantly,
generation and supply/distribution of power.
The aim of the ISU SSP 2018 Team Project “Lunar
Night Survival” is to specify a solution for the
generation and provision of power in support of the
range of activities which are planned to be deployed
on the Moon in the near future. The scope of work of
the Team Project does not only include the design of
the power generation solution, it will also address the
deployment and maintenance of the solution, as well
as estimation of the costs and the exploitation of the
power supply to the different users.
Background
It has been nearly 50 years since mankind set foot on
the Moon. It was July 21st, 1969, when Neil Armstrong
of the Apollo 11 mission was the first man to step onto
the lunar surface with the famous words: “That’s one
small step for [a] man, one giant leap for mankind”.
Since then, a total of 12 men have landed and set foot
on the Moon. Since the Apollo era, many missions
have visited the Moon, either through robotic landers
or by deploying a Moon orbiting satellite.
More recently, the interest in missions to the Moon
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has been revitalised as demonstrated in the new
(2018) Global Exploration Roadmap and the US
Space Policy Directive 1. A wide range of human and
robotic missions have been proposed, with topics
as wide ranging as scientific research, technology
demonstrations, intermediate development of
technologies for Mars exploration, or for commercial
purposes, such as mining and tourism.
ESA is actively pursuing options to contribute to
a near-term human lunar programme through
its Cornerstone #4 of the European Exploration
Envelope Programme. With its concept of the Moon
Village, ESA envisages international collaboration
between spacefaring nations, with the ultimate goal
being at a base for science, business, mining and
even tourism. We can see first concrete activities
of this collaboration becoming reality already today,
for example in architecture studies of ESA, NASA
and JAXA. In the US, NASA plans to send astronauts
back to the Moon, as an important proving ground to
enable the eventual journey of humans to Mars. China
is making preliminary preparations for a manned lunar
landing mission around 2036. In addition to interest
from traditional space agencies, there is growing
commercial interest in activities on the Moon, with a
specific focus on mining and tourism.
The wide interest of the space community and the
potential of developing a wide variety of activities are
fundamentally different from earlier lunar exploration
missions. These earlier missions were self-contained
as single initiatives. Supporting services of the mission,
such as communication, thermal control, and power
supply, were integrated directly within the system.
With the increased number of interested parties
intending to deploy activities on the Moon, as well
as the heterogeneous nature of these activities, a
different approach may be needed. For example, it is
possible that certain services or resources may not
be individually provided for each activity, but rather
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they may be at least partially provided from centrally
located utility services, similar to what is happening
on a larger scale on earth. As such, power generation
and provision as a centrally organised service is an
interesting option to consider.
The need for power generation and supply in support
of habitation and activities on the Moon is evident, and
must be continuously available under all conditions,
including during the Lunar night.
Based on this background, the assurance that power
generation and supply is continued during the Lunar
night has been selected as the subject and challenge
for the Lunar Night Survival Team Project of the ISU
SSP 2018.
Objectives
The objective of the team project is to identify a
feasible solution for power generation and supply/
distribution services on the Moon, capable of
supporting the planned lunar activities of the space
community on a continuous basis, including (without
interruption) during the lunar night (“Lunar Night
Survival”).
The Team Project shall specify a feasible technical
architecture for the system for power generation
and supply, as well as design a mission (or multiple
missions) to deploy the solution on the Moon. The
organisation of these missions, such as how the
different actors involved in deploying activities on the
Moon are involved and who is providing resources
such as power, shall be taken into account and
proposed.
The Team Project shall consider the non-technical
issues to make the proposed solution a success. This
includes the way the power generation service and
supply service will be provided. The technical solution
may either be tailored to individual activities planned
to be deployed on the Moon, or a (more or less)
centralised power generation and supply/distribution
service. This centralised power supply service may
either be arranged through cooperation between
space agencies or use of a commercial operator.
Based on criteria defined by the Team Project, the
Team shall propose the preferred solution and its
implementation.
The implementation of the solution shall include an
evaluation of the arrangements, which have to be
prepared (the legal framework, contractual (service
level agreements), costs of service provision) in order
to generate and provide the power on a sustainable

basis. The Team will also be expected to provide a
cost estimation for the development, deployment
and maintenance of the selected solution.
Regardless of the approach the project team considers
to both power generation and supply/distribution to
a wide range of users, a ‘business model’ shall be
developed reflecting the investment costs, and the
cost/benefit assumptions for operations.
Based on the future planning of human and robotic
missions to the Moon, the participants of the Team
Project:
Need to define one or several reference scenarios
for sustained presence on the Moon, on which the
specification and development of a future power
generation and supply service shall be based.
Need to define the requirements for power
generation and supply, which not only includes the
means to generate and supply power (including
during the lunar night), but also the transport of
energy to different locations for various activities.
Identify and evaluate alternative power sources,
which will be able to continuously generate and/
or supply power, including during the Lunar nights,
assuming sufficient contingency.
Evaluate alternative ‘service and business
models’ and organisation in support of providing
the power generation and supply service to the
different activities on the Moon. This also includes the
necessary arrangements that need to be put in place.
Define a favoured solution and specify its technical
architecture as well as a mission to develop the
necessary equipment, launch this to the Moon, and
install it on its surface and/or orbit while creating
the necessary interfaces to the lunar surface assets,
which need to be supported.
Identify and evaluate the arrangements which
need to be introduced in support of power supply to
the different activities and habitation on the Moon.
Estimate the “business case” for the solution and
its operation, including considerations for commercial
initiatives to provide the service.
Determine legal constraints of operations, i.e.
ownership of infrastructure vs. services, licensing of
operations, intellectual property rights, differences in
national law of partners.
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Tasks
Based on the objectives, the participants shall
consider the following tasks for the execution of the
Team Project:

The Lunar Night Survival Team Project provides an
interesting challenge to develop first ideas to arrive
at an innovative way to generate and provide power
to the activities.
Suggested Reading

The team project shall start with an analysis of the
present activities to return to the Moon and establish
a number of scenarios (minimal two) of envisaged
Moon activities in support of understanding the power
required.
Based on the defined scenarios, a set of
requirements applicable to the solution and
operations of the system for power generation and
supply shall be defined, and agreed with the initiator
of this Team Project theme.
The team project shall identify and evaluate
alternative solutions for generating sufficient power
to support the agreed scenarios for sustained
presence on the Moon. In case the use of solar panels
is not possible, as is the case during the lunar night,
alternatives shall be identified. It shall be noted that
the identified power supply solution may also make
the use of solar panels obsolete, or make this a
secondary, backup power supply.
For the preferred energy provision option the
team project shall establish an architectural design,
identify and evaluate the main components, define
the interfaces with the different assets on the Moon
as well as a possible alternative power supply, such
as solar arrays.
Prepare a development and deployment plan for
the power supply solution, as well as an operations and
maintenance plan. This shall include an architecture
and technical design, specification of interfaces with
the planned elements to be deployed on the Moon,
as well as a time planning and cost/benefit estimation.
Evaluate the opportunity to operate the power
supply generation on a commercial basis, supporting
the different activities on the Moon. In parallel to
this, identify opportunities for start-up business for
this solution, both on the Moon as well as for earth
applications and services.

Related to plans for sustained presence on the Moon
Scientific Opportunities Enabled by Human
Exploration Beyond Low Earth Orbit, Science
White Paper by the International Space Exploration
Coordination Group, 2017.
Global Exploration Roadmap Derived Concept for
Human Exploration of the Moon, Ryan Whitley,
Markus Landgraf, Naoki Sato, Martin Picard et. al.
The Global Exploration Roadmap, International
Space Exploration Coordination Group (January 2018)
Related to 24 x 7 power generation on the Moon
An Overview of Power Generation Technologies
Suitable for Lunar Application, Zahid A. Khan et. al.
(AIAA 2005-2559)
Lunar Surface Logistics Focused on Living off the
Land, Tom Taylor (AIAA 2009-6426)
An Approach for Continuous Lunar Power, Frank
Little and Henry Brandhorst (AIAA 2004-5688)
Comparison of Lunar Surface Mission Productivities
as a Function of Mission Duration and Weighted
Science Objectives, P.E. Clark et al. (AIAA 2009-6632)
How to Survive a Lunar Night, Stephan Ulamec,
Jens Biele, Ed Trollope (Journal of Planetary and
Space Science)

Conclusion
The planned return to the moon by both space
agencies and private institutions requires a wide
range of basic utilities, such as communications and
power supply. The generation of power is made more
challenging in that it must be continuously available,
including during the lunar night. It is possible that
multiple organisations will be undertaking lunar
operations simultaneously using both robotics and
humans. This mixture of activities motivates the
opportunity to provide communication and power
supply services centrally.
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Introduction of the Participants and Team Project
(Background and Objectives)

Rob Postema, Markus Landgraf

The first Team Project session will be dedicated to an introduction of the participants and the team project staff (cochairs and TA).
30
June
2018

The scope and objective of the Team Project “Lunar Night Survival” will be presented by the co-chair and teaching
assistant. A presentation on the background and expectations of the Team Project, provided by the initiator of the idea,
will explain how the scope of the project fits within recent developments related to sustained presence on the Moon,
and what is the rationale behind proposing this Team Project. Objectives and expected outcome will be presentated and
discussed in detail with the participants.
A team building exercise will be provided through the Project Team coordination in order to take the first steps in a good
team spirit and cooperation between the participants.
Plans and Scenarios for Sustained Presence on the Moon

4
July
2018

Ryan Whitley, Markus Landgraf, Kai-Uwe Schrogl

The Team Project session will start with presentations providing an overview of the ESA and NASA scenarios (studies
and plans) for renewed and sustained human and robotic exploration of the Moon. The overviews will include the
planned robotic and human missions for the near future and the longer term. With the overview of the planned activities,
the lecturers will express their needs and expectations to the Team Projects participants regarding the importance of
persistent power supply on the lunar surface both during the day and the night. As such, they will be – more or less –
the ‘customers’ of the Team Project. The presentations will serve as a starting point for the participants to establish a
reference scenario for Moon exploration in order to determine what the needs and conditions are for power generation
and distribution solution and service. It shall also challenge the participants to identify planned activities from other
organisations, and include this in establishing the needs for the power supply solution.
The second part of the Team Project session will focus on discussing the objectives and scope of the literature review
and Team Project plan in more detail, and will then open the floor to the participants to start getting organised.
General Overview of Power Supply Technologies and
Solutions

5
July
2018

Leopold Summerer

This Team Project session will provide the participants with an overview of the solutions (technologies) for power
generation and supply/distribution. The overview will include a presentation of the more traditional solutions for
generating and supplying power, as well as the more recent developments and innovation. The presentation of each of
the technologies will include a short overview (which will include aspects such as performance, typical characteristics
and implementation considerations). As such, the participants will be provided with a starting point to evaluate the
applicability for use during the lunar night in further detail and arrive at a well justified, preferred solution to meet the
needs and conditions for the planned activities on the Moon.
The second part of the session will be handed over to the participants in support of their Team Project organisation and
planning, supported by the TA and co-chair.
The Team Project session will also include a first briefing on the Moon Analogue exercise planned for TP #11 and TP #12.
An overview will be provided of the facilities which can be made available during this simulation, and the participants will
be asked to start preparing a scenario for this day, based on the solution they will be developing.
Introduction in Moon Geology & Working Session

10
July
2018

Wim van Westrenen, Elliot Sefton-Nash

This Team Project session will start with a presentation on Moon geology. The objective is to provide the participants
with an overview of the Moon, with a particular emphasis on the Moon’s unique geology. Participants will learn about the
geology and composition of the Moon, as obtained from various recent missions and surveyors. The presentation will
serve as a starting point to understand the challenges associated with building and maintaining a power generation and
distribution solution on the Moon, and the participants will gain an appreciation for the challenges of generating power
continuously on the surface of the Moon. Challenges include the effect the Moon surface may have on the power supply
solutions under evaluation, as well as installing the solution on the Moon surface.
In the second part of the Team Project session, the participants are invited to continue their organisation, and work on the
literature study and the project plan.
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Business and Service Models for Power Generation and Supply

11
July
2018

Guido Frenken

One of the interesting aspects of the Team Project to be addressed is related to the increased number of interested
parties intending to deploy activities on the Moon, as well as the heterogeneous nature of these activities. Where
power supply was usually an integrated part of each mission, the deployment of multiple activities and missions may
need different approaches in the provision of power generation and distribution services, and the cost sharing of these
elements.
In order to provide the participants of the Team Project with a start to develop ideas on how the power supply service will
be organised and provided, an introductory presentation will provide an overview of the business and service models for
power supply (generation and distribution) which are used on Earth today. With this information, the participants will be
challenged to evaluate how these service and business models can be applied to the solution they specify.
In the second part of the Team Project session, the participants are invited to continue their organisation, and work on the
literature study and the project plan.
Overview of In Situ Resource Utilisation

20
July
2018

Gerald (Jerry) Sanders

As a follow-on to the Moon Geology session, this Team Project session will include an introduction to In Situ Resource
Utilisation (ISRU). This session will focus on the possibility of ISRU on the surface of the Moon, and future plans to
demonstrate such technology. This session will provide an understanding of what resources are expected to be
available, for instance through mining. These resources can be of advantage both for construction of the facility for
power generation and distribution, as well as sources for generating energy. Past missions have shown that permanentlyshadowed craters on the surface of the Moon are rich in water ice, and this water could be harvested for a wide range of
applications in support of Human exploration, including the generation of power.
In the second part of the Team Project session, the participants are invited to continue their organisation, and work on the
literature study and the project plan.
Overview of Legal Considerations for Moon Exploration

23
July
2018

Tanja Masson-Zwaan

There are important legal and regulatory elements to generating and distributing power on the Moon, from initial
installation of a facility to utilization of lunar resources and distribution of power itself for a wide variety of exploration
activities. In order to provide the participants with a first overview of what legal and regulatory considerations shall be
taken into account, this Team Project session will start with a presentation on these subjects. Participants will be provided
with an overview of legal and regulatory aspects which should be taken under consideration when formulating a solution.
In the second part of the session participants will focus on finalising their work on the literature study and the project plan.
Discussion with Team Project Initiators & Working Session

23
July
2018

In the discussion with the TP initiators, the participants will present their plan of approach and overall organisation of the
team project to the initiators of the TP subject and scope. Results of the discussion will be taken into account to update
and finalise the TP plan. As such the participants will also gain further understanding of working with a ‘customer’.
An Overview of NASA’s Kilopower Reactor Project

27
July
2018

Lee Mason

The Kilopower project is developing a compact, low cost, scalable fission power system for future space exploration
missions. The technology uses a solid cast uranium-molybdenum core, beryllium-oxide reflector, sodium heat pipes,
and Stirling engine converters that can be configured for electric power output from 1 to 10 kW. Potential mission
applications include lunar or Mars surface landers and deep space probes with power requirements that exceed the
capacity of radioisotope power systems. The current activity is focused on a nuclear-heated system demonstration
of a prototype UMo reactor coupled to flight-like Stirling converters. The Kilowatt Reactor Using Stirling Technology
(KRUSTY) test assembly has been designed, fabricated, and delivered to the Nevada National Security Site and
testing began in November 2017. The Kilopower project is a joint collaboration between the NASA Game Changing
Development Program and the DOE National Criticality Safety Program that is being executed by a team that includes
the NASA Glenn Research Center, Los Alamos National Laboratory, and the Y12 National Security Complex.
Visit to European Astronaut - Moon Analogue Exercise

7
August
2018

ESA and NASA representatives

Aidan Cowley

For Team Project session #11 and #12 we will visit EAC to perform a Moon Analogue exercise. Based on the initial ideas
of the participants for a Power Supply facility on the Moon, we will simulate the logistics during a Power Supply facility
maintenance activity. There will be three teams, a maintenance team on the Moon, a proximiity team in the cislunar
Facility and Mission Control on Earth. With these teams, a repair activity of a representative fuel cell will be simulated.
With the result of these exercise, the participants can include the lessons learned in further detailing and evaluating their
solution.
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WEATHER FORECASTING AND THE POWER INDUSTRY:
SMALLSAT SYSTEM FOR ENERGY PROVIDERS AND CONSUMERS

Jan Walter Schroeder
Team Project Chair

Anna Wojdecka
Teaching Associate

Introduction
Energy providers are very dependent on accurate
weather forecasting. Mid-term trends can be
estimated quite accurately using prediction models
and allow good scheduling (e.g. in case of expected
high temperatures and the associated use of airconditioning units and power consumption). A
major problem are peak loads which have not been
predicted. They force energy providers to procure
capacity from other sources whereby the cost has a
quasi-exponential function with time. In other words,
the earlier such peak load can be known, the lower
the cost of procuring energy from third sources
to compensate this peak load. A typical example
is the prediction of clouds around 17.00, when a
considerable number of people come daily back from
work. At certain periods in time during the year heavy
clouds can lead to rather simultaneous switching on
of lights, which causes a
considerable peak load.
Power companies need to provide the right amount of
electricity each day, each hour. This means they have
to predict power consumption. Any miss-prediction
means they have to buy more electricity on the spot
market at high prices, or sell surplus electricity at
low prices. The overall cost they incur here is called
“variance charge”. There is therefore considerable
interest from energy providers to have more accurate
prediction models on weather conditions, with a very
high granularity such as hourly updated predictions.
Background
94% of weather forecasting relevant data comes
from satellites. However, it is still highly limited due
to the small number of satellites. Weather is a classic
application where a large number of satellites have
a sustained competitive advantage in describing
the starting condition of the atmosphere more
accurately than fewer satellites. The better the

starting conditions are known, the better the forecast.
Especially GNSS-RO is a highly promising modality of
earth observation which can - when created in large
quantities - dramatically increase the accuracy of
weather forecasts.
Objectives
What is the relationship/industry structure
between utilities, power plants, power companies in
Europe? The US? China? India? Rest of World?
What is the total annual cost due to inaccurate
weather forecasts to the industry? By sector and
region
What is the total variance charge globally?
How large is this cost per annum for various
providers in Europe? In the US? China? India?
Rest of World? What does it depend on?
What kind of weather forecasting solutions do
power companies use today? How much do
they pay for them? How do they select them?
What are the Key Performance Indicators
for weather forecasting solutions for power
companies?
For alternative power plants (solar, wind), what
interest do they have in specific weather
forecasts? Do they purchase any weather forecasting
products today? For how much? What type of weather
forecast makes a difference for their profitability? In
what way?
What other areas of the power industry are
interested in weather forecasts? Why? What is
the benefit provided to them? How much are they
currently spending on weather forecasts?
How can a fleet of small-sats targeting these
parameters support the improvement of the
forecasting models?
Which fleet of satellites is needed to allow for such
hourly forecasting?
What is the cost/benefit analysis considering
the cost of the service for energy providers versus
savings in this variance charge?
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Tasks
Evaluate the capabilities of space systems to
enhance regional weather forecasting with
accurate timing forecasts.
Design a space system of smallsats able to
respond to these requirements including the
proposed orbits.
Evaluate if additional sensors can be implemented
for space weather forecasting (e.g. for solar power)
and the effect on regional power supply
Study the effects of accurate forecasting on power
supply scheduling
Evaluate the effect of late procurement for power
suppliers, or overestimated procurement
amounts by these suppliers
Estimate how much accurate forecasting could
reduce costs to society in terms of more
accurate production and procurement planning

Evaluate the effect of better space weather
forecasting on solar plants
Estimate the economic impact of better weather
forecasting on a regional and a global scale
Perform a cost/benefit analysis on additional
space investments for more accurate weather
forecasting versus potential savings.
Reference Material
Vasquez, T., Weather Forecasting Red Book (2006)
Considine, T., The impact of weather forecasting
on energy demand. Journal of Resource and Energy
Economics, Vol22(4), pp. 295-314. (Oct. 2000)
Khazanov, G., Space Weather Forecasting, CRC
Press (2016)
ISU, Our Turbulent Sun, SH/SSP Project, Adelaide
(2014)
SPIRE, see www.spire.com

Credit: SPIRE

Introduction
30
June
2018

In TP1 the participants get an overview of the structure of the team project. The TA presents the deliverables, roles and
tools. Agenda;
7) Preliminary Roles
4) Tools & project management
1) TP Introduction
8) Final report
5) Version and quality control
2) Support Team
6) Voting system
3) Deliverables
Work Breakdown Structure

4
July
2018

In TP2 the chair introduces the topic in more detail and presents the different customers of the TP in relation to weather
forecasting and power industries. Further to that the deliverables are discussed in more detail and preliminary structures
of the deliverables are set. Agenda;
4) Literature Review structure
6) Work breakdown structure
1) Intro TP coordinators
5) Project plan structure
7) Final report structure
2) TP overview (Chair)
3) TP Customers (Chair)
Communications

5
July
2018

In TP3 the chair introduces communication models. The participants start to work on the deliverables. Agenda:
1) Intro TP coordinators
2) Communication skills

3) Escalation management
4) Literature review details

5) Final presentation

Expert Day: Design thinking and Deliverables
10
July
2018

Methods of design thinking are used to tackle the topic of the TP from all possible angles. A workshop is organized
by the expert to brainstorm ideas. After the creative session the main deliverables are prepared based on the work
breakdown structure. Agenda:
3) Expert runs creative workshop
1) Intro TP coordinators
4) Deliverables
2) Expert introduces design thinking
Expert Day/panel

11
July
2018

A talk on weather forecast, power industries and smallSats is given with a Q&A session to give more insight into the topic
of the TP. Agenda;
1) Intro TP coordinators
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2) Experts on weather forecast, power industries
and smallSats

3) Deliverables

Augsburger Wunderzeichenbuch Folio 65, Unknown
(Germany - ca. 1550)
In the year A.D. 1401, a large comet with a peacock tail appeared in the sky
over Germany. This was followed by a most severe plague in Swabia
The Book of Wonders of Augsburg depicted several ‘supernatural’ events
from distant past
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ACADEMIC
SUPPORT

SPACE ENGLISH
ACCESS COURSE

Carol Carnett
SEAC Lead

Ryan Clement
SEAC Assistant

During the week prior to the opening ceremony, an intensive Space English Access Course (SEAC) is offered for
participants who want to practice and improve their English communication skills. The SEAC provides 36 hours
of individual and group activities focused on speaking, listening, reading, and writing English to prepare the
participants for full engagement in all aspects of the SSP. In addition to offering a low-key environment where
participants learn and use the vocabulary and Key Concepts of the space-related disciplines, the SEAC includes
orientation to the SSP program, schedules, and resources.
The SEAC is developed and facilitated by the English Programs Lead, with the assistance of other teachers who
have similar training and experience in Teaching English to Speakers of Other Languages (TESOL), English for
Special Purposes (ESP), and/or English for Academic Purposes (EAP).
There is an additional fee for SEAC enrollment. For more information, please contact Nassim Bouvet at
admissions@isunet.edu
The Space English Access Course sessions will be held with the following schedule:
Support Activity
SEAC #1
SEAC #2
SEAC #3
SEAC #4
SEAC #5
SEAC #6
SEAC #7
SEAC #8
SEAC #9
SEAC #10
SEAC #11
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Date & Time
18 June 2018 09:00
18 June 2018 14:00
19 June 2018 09:00
19 June 2018 14:00
20 June 2018 09:00
20 June 2018 14:00
21 June 2018 09:00
21 June 2018 14:00
22 June 2018 09:00
22 June 2018 14:00
23 June 2018 09:00

Who Should Participate?
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants
SEAC Participants

SSP18 ACADEMIC CURRICULUM

CORE LECTURE CONTENT
REVIEW & ENGLISH TUTORIAL

Carol Carnett
English Programs Lead

Ryan Clement
English Programs Assistant

During the first four weeks of the program, the SSP schedule includes optional Core Lecture Content Review and
English Tutorials. During these classes, the English Team will be available to help participants having difficulty
with understanding and communicating in English, in particular for core lecture vocabulary and key concepts.
These sessions will also target midterm and exam preparation.
Each class will be organized and facilitated by the Lead of English Programs, with assistance from staff and
faculty. In addition, individual participants - or groups of participants with similar goals - are encouraged to
arrange tutorial times with English teachers, who will then post a weekly calendar for any tutorials scheduled
outside of the regular English classes.
The Optional Core Lecture Content Review & English Tutorial sessions will be held with the following schedule:
Support Activity
CL Content Review #1
CL Content Review #2
CL Content Review #3
CL Content Review #4
CL Content Review #5
CL Content Review #6
CL Content Review #7
CL Content Review #8
CL Content Review #9
CL Content Review #10
CL Content Review #11
CL General Review

Date & Time
28 June 2018 08:00
29 June 2018 08:00
30 june 2018 08:00
3 July 2018 08:00
5 July 2018 08:00
6 July 2018 08:00
10 July 2018 08:00
12 July 2018 08:00
13 July 2018 08:00
17 July 2018 08:00
18 July 2018 08:00
18 July 2018 14:00

Who Can Participate?
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
All SSP Participants
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TEAM PROJECT EDITING,
DESIGN, PRESENTATION SUPPORT

Andrea Gini
Team Project Editor (On-Site Lead)

Andree-Anne Parent
Team Project Designer

Stephanie Mottershead
Team Project Editor

Merryl Azriel
Team Lead (Remote Support)

Wendy Mensink
Team Project Designer

A team of professional editors, artists, and communication specialists will provide team project support through
a series of workshops and customized feedback and guidance. A lead staff editor and graphic designer are
assigned to each team to facilitate workflows, mentor editing and deliverable sub-teams, and perform line-byline reviews of your TP report, executive summary, and presentation. All staff editors and designers are alumni of
ISU programs and bring insights distilled from years of team projects to help yours run as smoothly as possible.
Additional ISU editing support will be available online to work with the on-site team.
The TP Editing, Design and Presentation support sessions will be held with the following schedule:
Support Activity
TP Executive Summary
Workshop
TP Editors
Workshop
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Date
8 August 2018
(check calendar for details)
9 August 2018
(check calendar for details)

For Who?
Executive Summary Designers
and Editors, TP Managers
TP editors
and Managers

SSP18 ACADEMIC CURRICULUM

INTERNATIONAL SPACE UNIVERSITY
LIBRARY

Muriel Riester
ISU Librarian

Shreya Santra
SSP18 Librarian/Research
Assistant

The Library mission is to provide high quality
services in support of the teaching and research
objectives of the International Space University. The
Library is a special Library acting as a major center for
multidisciplinary resources relevant to space-related
subjects.
Some of the topics covered are: Earth observation
and use of satellites in global climate change or
environment monitoring, Geographical Information,
Systems, Global Positioning Systems, Space policy
and law, satellites applications, telecommunications,
space biology and medicine, astronomy and
astrophysics, astrobiology, engineering sciences
applied to space, history...
International Space University LIBRARY Website:
https://isulibrary.isunet.edu/opac/
Resources
The Library collection consists of nearly 10,000
documents, including a lot of electronic resources.
Being away from ISU Central Campus, we encourage
SSP participants to select the ‘Online resources’ Tab
before making a search to search only for material
and online databases available remotely.
We recommend that you also use our Discovery
tool, EBSCO EDS, to search for peer-reviewed journal
articles and academic reports. Use the ‘Institutional
Access’.

resources in the ‘Resources’ Tab from the Library
Website.
Past Team Projects and Master of Space Studies
student reports are accessible from the Library
website in pdf.
Services
Mrs. Shreya Santra, alum of the International Space
University Master of Space Studies program will be
participants’ research assistant on-site during the
SSP. She will provide guidance and assistance in
using appropriate sources for literature and build
relevant search queries, find and locate the material
needed, explain how to create a bibliography and
avoid plagiarism.
Tutorials and Library online guides are made available
to participants via the Library Website.
Our webpage ‘Library essentials for SSP
participants’ lists resources and services to support
your learning, research, academic writing and
referencing during the SSP.
ASAP (Alert Service for Academic Publications) is a
curated alert service proposed by the Library to
keep you informed of recently published academic
and scientific literature about subjects relevant to the
University’s curriculum.

Subject guides and reading lists are designed to
help SSP users to find appropriate literature for Core
lectures, workshops and Team Projects. They organize
selected resources, mostly by academic disciplines
or Team Projects subjects and include databases,
library holdings, full-text sources, references sources,
websites and web resources.

Access to e-resources

Participants will find a selection of appropriate
bibliographical databases and Open Access

You will receive an email from ISU IT which contains
your ISU ID credentials.

You have remote access to ISU Library e-resources
from Delft for the duration of the program.
Enter your ISU network ID (surname.name/password)
when prompted to do so.
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TU DELFT
LIBRARY
Library mission – free flow of knowledge
Knowledge sharing is the core business of the
Library. This way we connect and enrich research
and education at TU Delft. We fully support that
sustainable access to knowledge is vital and that
sources of knowledge must be acknowledged. We
believe that students, researchers and administrators
are more successful when they can use knowledge
from others and share the knowledge they have.
We try to bring this in practice in all our daily work, for
example in being responsible for the open science
programme of TU Delft and enabling good research
sharing instruments like a trusted Repository and a
Centre for Research Data (4TU), which has its Data
Seal of Approval. Recently we implemented Pure,
our Current Research Information System, to be able
to provide management information on a variety of
research output. We also support the open and
online education programme of TU Delft.
Research Services
From finding the right resources, managing research
data, to publishing and disseminating research output:
Research Services supports researchers throughout
the research lifecycle.
Open spaces
The mantra of the team Open Spaces is: Meet, study,
work, relax: get inspired. We endeavour to facilitate an
optimal learning environment for students who wish
to study, to meet each other and to work together in
all kinds of ways.
An important aspect is the diversity of the environment
we offer, ranging from ‘silence and concentration’
areas to ‘meeting and interaction’ spaces. We also
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organise exhibitions, lunch lectures, games and other
inspirational or fun activities.
Resources
The Library is responsible for managing a vast amount
of resources. We house the largest collection of
scientific and technical literature in the Netherlands.
Besides a physical collection of nearly 900.000 books,
a map room and a treasury, we provide access to
even more online material. Both our Current research
Sytem (Pure) and our repository offer sustainable
storage of TU Delft scientific research output.
Besides the needed literature for research and
education, the resources department also consists
of an Academic Heritage team. One of the main
objectives for this team is to inventory, maintain and
make visible all of the university’s academic heritage.
This in close connection with the Open Spaces team
mentioned above.
Opening Hours
The TU Delft Central Library is open daily from 08:00
to 24:00, and during TU Delft exam weeks (15 June – 5
July, and 10 – 16 August 2018) it is open even longer:
08:00 – 02:00. Please note that during these exam
weeks the entire building is a quiet zone, except the
Coffee Star and Living Room cafés (open 08:00 –
20:00 daily)
More information
Everything about the library, including opening
hours and all information about the prize winning
architecture of the building, can be found at https://
www.tudelft.nl/en/library/
The SSP18 point of contact for the TU Delft Library is
Mrs. Anke Versteeg (A.M.C.Versteeg@tudelft.nl)

Aztec Sun Calendar,
Antonio de Leon y Gama (Spain - 1792)
This is a drawing of one of the two Aztec calendar stones discovered by the
Spaniards in Mexico during pavement work on the city’s main Plaza. The Stone itself
is believed to be from the early 16th century.
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OTHER
EVENTS

TECHNOLOGIES
FOR THE FUTURE
(31 July 2018)
Top managers and researchers will present how ESA works with Member States, with Industry and Research
Institutes to decide upon and to conduct the development of technologies for future space missions.
Researchers from ESA and other space agencies will present practical cases in the fields of propulsion, biology
and related fields, closed ecological life support, in-situ resource utilisation, driverless cars. The programme
will conclude with guided tours of some of the laboratories, and to the spacecraft test centre at ESTEC, ESA’s
technical heart.
The Evolving Role of Public Players (Franco
Ongaro)

Close-loop Ecological Systems (Christel Paille)

Space Exploration: What for, and Technology
Challenges (David Parker)

Bio Engineering (Dario Izzo)

Propulsion in Space (Nina Muhlich)
In-situ Resource Utilisation (Advenit Makaya)

Bio Mimetics (Hanna Lakk)
Synthetic Biology (Jacob Cohen)
Driverless Cars (Omar Hatamleh)

TEDxISU
During SSP12

PARTICIPANT
TALKS
SSP participants are encouraged to present the projects they are working on in their universities or jobs to the
other participants. On average8 to 10 participant talksessionsare organizedduring the course of the program,
each of which host 2-3 presentations. Some of these presentations can be academics-oriented, such as an
experiment designed by a participant to be flown to ISS, while some others can discuss which watches the
Apollo astronauts wore (and why?). These talks are a great opportunity for the participants to learn from each
other andprovide them an opportunity to discover their common interests and competences with their peers.
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PUBLIC
EVENTS
John Logsdon
Addressing SSP15 Participants

DISTINGUISHED
LECTURES
The Hubble Space Telescope: What Went Wrong,
How We Fixed It, and Its Great Discoveries (27 June
2018)
Speaker: Jeffrey Hoffman
Since its launch, the Hubble Space Telescope has
become one of the most extraordinary and beloved
space science missions, and has provided some of
the most memorable images of the cosmos. But the
telescope was not an immediate success: Without
the work performed by the STS-61 crew, including
astronomer and NASA astronaut Jeffrey Hoffman,
the Hubble could have been a scientific disaster.
Dr. Hoffman will explain what led to Hubble’s initial
problems, recall his shuttle experience as a space
telescope “repair man,” and discuss how those
repairs have led to the telescope becoming one of
the greatest science instruments ever built.

walked on the lunar surface before the end of the
Apollo voyages in December 1972. Three times since
the end of Apollo, U.S. presidents have proposed
returning humans to the Moon – in July 1989, January
2004, and, most recently, December 2017. The first
two of these proposals were not successful; the fate
of current U.S. plans to resume lunar exploration is
uncertain.
This talk will first of all discuss the reasons that
President Kennedy decided “we should go to the
Moon,” and the steps he took in his too-brief time in
the White House to turn that declaration into reality.
The talk will trace the reasons why President Richard
Nixon in 1970 decided to end exploration beyond
Earth orbit, and why the 1989 and 2004 attempts to
reverse that decision failed. It will assess the likelihood
of success of current plans to resume deep-space
exploration.
Starships (10 July 2018)
Speaker: Simon “Pete” Worden

Jeff Hoffman During EVA
(Hubble Servicing Mission - 1993)

Once, We Went to the Moon (4 July 2018)
Speaker: John Logsdon
December 1968 will mark the 50th anniversary of
humanity’s first journey away from its home planet,
the Apollo 8 mission to orbit the Earth’s Moon. Next
July will mark a half-century since Apollo 11, when two
men first set foot on another celestial body. Project
Apollo was the result of a May 1961 decision by U.S.
President John F. Kennedy to send Americans to the
Moon “before this decade is out.” Twelve astronauts

At the Royal Society in London on July 20, 2015,
Yuri Milner, Stephen Hawking and Lord Martin Rees
announced a set of initiatives — a scientific program
aimed at finding evidence of technological life beyond
Earth entitled ‘Breakthrough Listen’, and a contest to
devise potential messages named ‘Breakthrough
Message’. In addition, atop the One World Trade
Center in New York on April 20, 2016, ‘Breakthrough
Starshot’ was announced - an interstellar program to
Alpha Centauri. These are the first of several privatelyfunded global initiatives to answer the fundamental
science questions surrounding the origin, extent,
and nature of life in the universe. The Breakthrough
Initiatives are managed by the Breakthrough Prize
Foundation.

Pete Worden Presenting
“StarChip” to SSP Participants
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How to become an idea DJ? Insights on CrossIndustry Innovation (16 July 2018)
Speaker: Ramon Vullings
Cross-industry innovation is a clever way to jumpstart your innovation efforts by drawing analogies and
transferring approaches between contexts, beyond
the borders of your own industry, sector, area or
domain.
Ramon Vullings will discuss on what different sectors
can learn from each other on process & services
levels.

Arthur C. Clarke Panel (8 August 2018)
Moderator: Chris Welch
Artist: Aoife Van Linden Tol
ISU’s Arthur C Clarke Panel celebrates the intersection
of space and popular culture, in the same way that
Arthur Clarke’s works popularized space to the general
public. From books to films, from social media to music
and art, space themes can be found everywhere. This
panel invites practitioners from different cultural areas
to share how space has inspired their work, how they
have engaged with space and space-related themes,
and to consider how their work may influence future
space activities and endeavors.

EVENING
PANELS
International Astronaut Panel (2 July 2018)
Moderator: Walter Peeters
Panelists: Nicole Stott, Paolo Nespoli, André
Kuipers
The International Astronaut Panel is an annual
highlight of each ISU session. ISU participants and
the public will have the opportunity to interact with
this outstanding group of astronauts who represent
over 30 years of international spaceflight experience
ranging from the Spacelab to the Hubble Space
Telescope and the International Space Station.

Arthur C. Clarke Panel
During SSP16

Geopolitics and Future of Space Exploration Panel
(1 August 2018)

Astronaut Panel
During SSP14
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Panelists: Melanie Saunders, Christina Giannopapa,
Gongling Sun
The panel will discuss the strategic, policy, and
operational environment for space science and
exploration activities in the years ahead. This
discussion will focus on how leaders think about the
biggest opportunities for their programs in the next
decade. The panel will also discuss multi-national
projects like ISS, opportunities with emerging space
programs, and potential roles for new privately
funded initiatives.
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TU Delft Aerospace, 15 July 2018

It is open to all SSP18 participants, staff and visitors,
but also to anyone from outside ISU. So invite your
friends from the region, the country, from Europe or
from anywhere around the world to join. We want to
hear from you!

A space unconference?

Registration

As the name indicates, an unconference is not a
typical conference, but what does that really mean?
At SpaceUp, our goal is to provide the opportunity
for space enthusiasts, students and professionals
from all walks of life to meet, with the common
goal of creating an atmosphere of open exchange
between participants. It does not matter if you are a
hardcore scientist or if you just find space awesome.
Our aim is to give everyone a platform to share and
discuss ideas and views. So don’t be shy, we’re all in it
together! SpaceUp is your unconference, where you
determine what happens.

Registration is required, and is free of charge for all
SSP participants, staff and visitors. Other attendees
may need to pay a small charge. Registration includes
a limited edition SpaceUp NL collectors item t-shirt,
a cool space goodie bag and food and drinks during
the event. Check www.spaceup.org how to register.

SPACEUP NETHERLANDS
YOUR SPACE UNCONFERENCE

SpaceUp is your unconference
Everyone who attends SpaceUp NL is encouraged to
give a talk, moderate a panel, or start a discussion.
Sessions are proposed and scheduled on the
day they’re given, which means the usual ‘hallway
conversations’ turn into full-fledged topics on stage.
You will be amazed at what comes out of SpaceUp.
We have seen new business startups started, real
space problems solved, projects kicked off, plans
hatched, and amazing friendships born!

(14 July 2018)

A conference without an agenda

Competition Director: Kazuya Yoshida, Japan

We will start the day with an empty grid. We will
have rooms, we will have timeslots, we will have
you as participants. We will introduce the concept,
warm you up with one or two short talks to get you
inspired, and then leave it up to you to claim a slot and
make the conference happen. You can be prepared
or unprepared, it doesn’t matter. There is a timeslot
and a room for you, and if you present something
interesting, you will have an audience to share it with.
And as it is your unconference, anything goes, as long
as it is somehow related to space.

There are two major tasks in this competition. First is
navigation of an unknown world. There are scattered
rock obstacles in the competition field and the robots
should recognize them with onboard sensors, then
make appropriate avoidance maneuvers. Also there
is a boundary of the field, and the robots should
remain inside the field during the competition activity.
Second is sample collection. In the competition field,
there are many precious pieces called “gems” and
the mission is to collect as many gems as possible
in a given time, while satisfying the first task. If your
robot is successful in bringing the gems back to a
home position, a bonus mark will be awarded for the
completion of a sample-return mission. All mission
must be conducted completely autonomously, which
is a great exercise for a real planetary exploration
scenario.

Is this a new concept?
Absolutely not! SpaceUp has been successfully
drawing in crowds since 2010 and has grown into
the world leading space unconference platform,
with over 15 events in six continents every year, and
growing. Check out www.spaceup.org to get a feel for
how widespread SpaceUp has become. SpaceUp will
land in the Netherlands for the third time this summer,
and we sincerely hope that there will be many more!
Open to anyone who cares about space!
SpaceUp wants to be a platform for anyone who is
interested to learn or has an opinion about space.

SpaceUp ISU 2017

ROBOTICS
COMPETITION

Thanks to LEGO Mindstorms, teamwork and a lot
of imagination, ISU participants design and build
autonomous robots to achieve the above-mentioned
tasks. The performance of the robots will be evaluated
by a group of judges, and prizes will be given to the
winning teams.
Visitors of all ages are welcome to share an
educational and fun experience.
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ROCKET
LAUNCH

START-UP
DAY

(21 July 2018)

(22 July 2018)

Launch Director: John Connolly, NASA

Event Coordinator: Remco Timmermans

International Space University conducts an annual
rocketry launch competition during Space Studies
program. Participants from ISU’s Engineering
department are divided into international teams of
four to design, construct, and fly a rocket that will meet
a set of difficult requirements for altitude, payload,
data capture, and design style. Each team designs a
unique rocket from a limited selection of body tubes,
nose cones, rocket motors, and other components,
aided by computer design and simulation programs.
Each rocket design passes several safety checks
before it is certified to fly in the competition. As with
any competition, there is only a single winner - Will
the rocket attain the correct altitude? Will the fragile
payload be returned safely? Will the vehicle fly straight
and stable? It is a real-world challenge and the team
with the best performance will be recognized for their
hard work. This is an event open to the public and
visitors of all ages are welcome!

The International Space University is built around the
seven disciplines that make up the modern space
industry. This includes a heavy emphasis on the fast
growing new space sector, where small entrepreneurs
challenge traditional large space corporations and
agencies, developing new markets for new companies
in space. Disruptive new ideas are changing the face of
the sector, opening new alleys for new actors to make
a living in space. Since a few years it has become a
tradition to not only focus on this development in the
academic program, but also to provide a platform for
the aspiring entrepreneurs that are part of the ISU
programs.
Together with the best local and international business
startup specialists in the space sector, ISU is organizing
a Startup Day for all SSP18 participants, staff, alumni
and friends. This event will be hosted at Space Business
Innovation Centre Noordwijk ( SBIC Noordwijk ), which
is managing the first of the successful series of ESA
Business Incubation Centres, located in a beautifully
designed building, next to ESTEC in Noordwijk, on
Sunday 22 July. At this facility we will organize a
business plan day, where you will have the opportunity
to attend a series of short, powerful and very handson workshops and masterclasses, have mentoring
sessions and end the day with a short power pitch of
your new idea for space or space applications to a jury
of startup specialists and investors. The best ideas will
win cool prizes, but better, get support to work on the
next step to turning your great idea into a profitable
new space business.
Participation is optional, free of charge, full of goodies
and guaranteed a super fun day at SBIC Noordwijk,
surrounded by likeminded aspiring entrepreneurs and
the best mentors on this side of the planet. Participation
is open to anyone with an interest in working in a space
or space spinoff startup. All you need is a good idea.
This may be a brand new idea, or something you have
been working on for a while.
To participate, please register as soon as possible in
week 1 of the program. We will then help you work out
your idea, help you find team mates if needed, offer
mentoring sessions during lunch and/or dinner, and
perhaps help you build an early prototype, design or
mockup, to prepare you as much as possible before
the event itself. At the event you will be able to focus
on areas where you think you will need some additional
support, and of course on perfecting your pitch.

Winners of SSP16
Space StartUp Pitch Competition

The Local Organizing Committee will provide free
transport to and from the event, as well as meals and
drinks, cool t-shirts and space goodies during the day.
You really have no reasons not to join!
We are looking forward to seeing all you future new
space leaders at the SBIC Noordwijk on 22 July!

134

SSP18 ACADEMIC CURRICULUM

SPACE JOB FAIR
GATEWAY TO WORK IN SPACE
Event Coordinator: Bernd Weiss

Working on Space missions, in Earth observation, or
building rockets is the dream of many. Embarking
to launch a space career is both exciting and
challenging. At universities like ISU, people from
various disciplines and all backgrounds can learn
the necessary knowledge and train skills to launch
a successful space career. But, a degree or training
alone is no guarantee to land a job; not even to get
invited for an interview.
Building connections to decision makers in (dream)
companies as early as possible, gaining insights
about application processes, knowing individual
requirements, and understanding company related
and position-based needs becomes crucial and is a
key to a job offer.
Started by an ISU Alumni with the intention to promote
job opportunities during SSP, the Space Job Fair idea
quickly developed further and career workshops and
trainings became a part. Now, Space Job Fair is the
place to gain valuable insights to support exceptional
candidates launching a space career.
Our goal for the event in Delft
After a successful event at SSP17 in Cork, we are
excited to come to TU Delft and to organise a career
event for SSP18 participants. Our goal is to invite
companies with internships and entry-level positions,
but there will be interesting job opportunities for
professionals too. Additionally, more time will be

dedicated for workshops and workshops and
networking.
At Space Job Fair participants will be exposed to:
Career workshops and trainings: resumes,
interviews, presentation
Evening event and reception to meet and network
Company and startup presentations
Candidate success stories and lightning talks
What to attend?
The workshops are intended to prepare and enhance
your skills and knowledge. The networking area is an
excellent place to meet with company representatives
and to learn more about their projects and career
paths. You can hear about job opportunities and gain
first-hand information on company’s hiring practices
during the presentations. The candidate lightning
talks are an ideal place to impress potential employers
and recruiting managers with a presentation of your
recent projects, or department activity.
Information, Registration, and Agenda:
www.spacejobfair.com/ssp18
List of companies and other material will be provided
there
11. August, TU Delft - please check the website and
SSP18 calendar for updates
Questions?
Bernd Weiss, SSP11 - Founder
Cell +1-650-665-9815 - bernd@spacejobfair.com /
bernd.weiss@community.isunet.edu
Don’t miss our updates and subscribe to https://www.
twitter.com/spacejobfair.
“Space exploration has always been an exciting
challenge for humanity, but, it’s worth pursuing the
dreams with passion. I believe, the space job fair created
an organized platform availing broad access to space
enthusiasts to learn and explore more about Space
and express their talent explicitly to contribute in future
space exploration. Space job fair provides opportunity
to create a network and a platform to share passion
with the next generation of space travelers.”
- Avishek, ISU MSS15; B.Sc. Physics; India.
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OTHER SPACE EVENTS
IN THE NETHERLANDS DURING SUMMER 2018

27 June

4 July

18 July

Unlimited Space Film Festival
Filmhuis LUMEN Delft

Unlimited Space Film Festival
Filmhuis LUMEN Delft

Living on Mars Lecture with
John Connolly
Space Expo Noordwijk

30 June

5 July

31 July

Asteroid Public Day
Science Centre and AE Faculty Delft

Science Café Space
The Hague

Walk of Space
Noordwijk

2 July - 17 August

12 July

19 August

Display of children’s LEGO
Moon City in Delft city hall

Orphans of Apollo movie night
with Michael Potter
Filmhuis LUMEN Delft

Leiden in Space
Leiden
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Donati’s Comet over Oxford,
William Turner of Oxford (England - 1859)
This painting shows the Comet Donati, that was visible from June 1858 to March 1859 and
is said to be the brightest comet of the 19th century after the Great Comet of 1811.
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LIST OF PARTICIPATING
LECTURERS AND EXPERTS

Adil Jafry
Advenit Makaya
Alexander Soucek
Alix Roumagnac
Ana Bolea Alamañac
Ana Diaz Artiles
André Kuipers
Andrea Gini
Andrea Harrington
Andrée-Anne Parent
Andres Mora Vargas
Angelo Vermeulen
Ann Liebschutz
Anna Cordrey
Aoife Van Linden Tol
Arnaud van Kleef
Bart Root
Ben Reed
Benjamin Bastida Virgili
Benjamin Gurtl
Bernard Foing
Bidushi Bhattacharya
Brian Roberts
Bryan de Goeij
Carmen Felix Chaidez
Carol Carnett
Charlie Chao
Chirag Parikh
Chris Bremmer
Chris Verhoeven
Chris Welch
Christel Paille
Christian Fadul
Christian Sallaberger
Christina Giannopapa
Christopher Johnson
Christopher Kunstadter
Christopher Semprimoschnig
Christopher Stott
Cory Newman
Dan Cohen
Daniel Garcia Yarnoz
Daniel Naftalovich
Danielle Wood
Daphne Stam
Dario Izzo
David Korsmeyer
David Parker
Dimitra Stefoudi
Dmitri Titov
Douwe Atsma
Ed Chester
Ed Pechorro
Eduardo Bendek
Elliot Sefton-Nash
Emma Lehnhardt
Eric Dahlstrom
Erik Laan
Erika Kupper
Ewan Reid
Ewine van Dishoeck
Franco Ongaro

Francois Gaubert
François Spiero
Frank Damen
Gary Martin
Genevieve Porter
George Tahu
Gerald (Jerry) Sanders
Gerard Luursema
Gernot Groemer
Giulia Federico
Gongling Sun
Graeme Taylor
Guido Frenken
Guillaume Weerts
Hanna Lakk
Hans Klaufus
Harry Förster
Heather Allaway
Herve Joumier
Hugh Hill
Hugo Filipe De Jesus Simoes
Ian Christensen
Ignacio Sanchez
Ilse Aben
Imre Végh
Inger Schipper
Ipsid Dash
Irina Thaler
Jacob Cohen
Jacques Arnould
James Dator
Jan Walter Schroeder
Janis Gailis
Jeannette Heiligers
Jeffrey Hoffman
Jennifer Ngo-Anh
Jeroen Kluck
Jeroen Rotteveel
Johan de Vries
John Connolly
John Logsdon
Jos Maccabiani
Joseph Pellegrino
Joseph Pelton
Josh Wolny
Juan Carlos Villagran de Leon
Juan De Dalmau
Julio Aprea
Jutta Huebner
Kai-Uwe Schrogl

Karen O’Flaherty
Kazuya Yoshida
Kerrie Dougherty
Kevin O’Connell
Kim Ellis
Koen DeBeule
Konark Goel
Kris Lehnhardt
Kristof Geilenkotten
Laura Burns
Laura Keogh
Laura ten Bloemendal
Lee Mason
Leo Vinovezky
Leopold Summerer
Lesley Jane Smith
Lorraine Conroy
Maeve Doyle
Marc Naeije
Marco Beijersbergen
Mark Ciotola
Markus Braun
Markus Landgraf
Martha Hess
Martin Azkarate
Martin Zwick
Massimo Bandecchi
Mateusz Krainski
Matthew Sorgenfrei
May Kerstens
Melanie Saunders
Melissa Battler
Michael Gallagher
Michael Hess
Michael Johansen
Michael Simpson
Michaela Musilova
Michal Jashinski
Michel Keuning
Michele Faragalli
Michiel Rodenhuis
Mikhail Marov
Mindy Howard
Monica Jan
Nahum Romero Zamora
Neta Palkovitz
Neta Vizel
Niamh Shaw
Nicole Stott
Nina Muhlich

NASA Administrator Charles Bolden
Addressing SSP Participants (SSP15)
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Nityaporn Sirikan
Norah Patten
Norbert Huebner
Ofer Lapid
Olga Zhdanovich
Oshri Rozenheck
Paolo Nespoli
Paul Fisher
Pete Worden
Peter Roelfsema
Peter Visscher
Petros Ntinas
Petter Skanke
Philippe Clerc
Piero Messina
Pieter Dieleman
Pieter Visser
Prosper Isaac Kwame Evadzi
Radboud Koop
Rafael Lucas Rodriguez
Ramon Vullings
Ran Qedar
Randy Segal
Renate Pohl
Rob Postema
Robert Scheige
Roel Eerkens
Romain Charles
Ronald van der A
Ruediger Jehn
Ruth McAvinia
Ryan Whitley
Samantha Coras
Sergi Vaquer Araujo
Simon Pinnock
Soyeon Yi
Stefano Ferretti
Stephane Gounari
Stephen Eisele
Steve Brody
Steven Mirmina
Steven Platts
Storm Boswick
Su-Yin Tan
Tahir Merali
Tânia Amorim Fernandes
Tanja Masson-Zwaan
Theodore Ro
Tiago Soares
Toby Mould
Tricia Larose
Vasilis Zervos
Veronica La Regina
Victor Rijkaart
Vinita Marwaha
Volker Damann
Volker Koehne
Walter Peeters
William Kramer
Wim Steenbakkers
Xavier Lobao
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LOCATIONS

The list of locations on TU Delft campus to be used
for SSP18 activities:
Person / Activity
SSP Director

Office Code / Name

Building

NB 2.60

Aerospace Engineering

SSP Academic Office

NB 2.38

Aerospace Engineering

SSP Logistics Office

NB 2.50

Aerospace Engineering

IT Office, ER Office

NB 2.56

Aerospace Engineering

SSP Librarian / Accountant

NB 2.50

Aerospace Engineering

Participant Liaison

NB 2.50

Aerospace Engineering

Core Chairs

NB 2.42

Aerospace Engineering

Departmental Chairs / TAs

NB 2.45

Aerospace Engineering

TP Chairs / TAs

NB 2.40

Aerospace Engineering

SEAC Room

Classroom C

Aerospace Engineering

Lecture Hall A

Aerospace Engineering

Core Lecture Reviews

Classroom C

Aerospace Engineering

Space Applications Department Room

Classroom H

Aerospace Engineering

Space Engineering Department Room

Classroom F

Aerospace Engineering

Core Lectures

Human Performance in Space Department Room
Space Humanities Department Room

IT3
IT4

Fellowship Building
Fellowship Building

Space Management and Business Department Room

Meeting Room 1

Space Policy, Economics, and Law Department Room

IT2

Fellowship Building

Space Sciences Department Room

IT1

Fellowship Building

Aerospace Engineering

Team Project Rooms

Project Rooms

Fellowship Building

Participant Talks

Lecture Hall A

Aerospace Engineering

To see the important locations of SSP18 on the map, follow https://tinyurl.com/ssp18-locations-map or the
QR code below:
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Jaffalaan
Leeghwaterstraat

Other buildings
Overige gebouwen
20

15

Prins Bernhardlaan

40

Christiaan Huygensweg

20

32a

35

45
46

36

Keverling Buismanweg

23

N.C. Kistweg

Pedestrian area
Voetgangersgebied

28

Pieter Calandweg

26

Balthasar van der Polweg

Van Mourik Broekmanweg

Stevinweg

Feldmannweg

Cycle path
Fietspad

Van der Burghweg
26b

25
37

Bus stop
Bushalte

Park / sportveld / gras

18

Schoemakerstraat

EWI

Leeghwaterstraat

Rotterdamseweg

Bus track
Busbaan

18a

116

49

Road
Autoweg

Aula

Stieltjesweg

Cornelis Drebbelweg

TU roundway
TU ring

Parking
Parkeerplaats

22

Van der Waalsweg

34a
34b

Lorentzweg

3mE

21

34

Mekelweg

Delivery entrance
Goedereningang

33b

34

43

30a

30b

32

32

42

(Main) entrance building
(Hoofd)ingang gebouw

30

31

Landbergstraat

Van der Waalsweg

Building number
Gebouwnummer

aat

LEGEND / LEGENDA

Van den Broekweg

38

S Station
elft Zuid

Kruithuisweg

Sports

N470

A13

A4

Water
Area under construction
Gebied in ontwikkeling

L&R

66
61

62

60

Kluyverweg

50
58

64

153

152

l

Thijsseweg

199

aaffsinge

Rotterdamseweg

3 min

184

Heertjeslaan

Heertjeslaan

Boussinesqweg

193

196

181

Molengr

TNW

Van der Maasweg

Februari 2018
197

Huismansingel

See page 2 for building list and addresses
Zie pagina 2 voor gebouwenlijst en adressen

Molengraaffsingel
161

Mekelweg

Information Desk TU Delft
Tel: +31 (0)15 27 88022

Watermanweg

Anthony Fokkerweg

63

186

2018 ISU
ALUMNI CONFERENCE

2018 ISU ALUMNI CONFERENCE
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EXTRA-CURRICULAR
ACTIVITIES

EXTRA-CURRICULAR ACTIVITIES

SPACE
MASQUERADE BALL
Space Masquerade Ball is one of the mostremembered events of any SSP. During this night, the
participants dress in space-themed costumes and
walk the red carpet. The best individual and group
costumes are awarded at the end of the ball.

Space
Masquerade Ball

Space
Masquerade Ball

CULTURAL
NIGHTS
Most weeks there will be a cultural night, in which
participants from different countries will introduce
their national background to everyone by offering
special dishes, drinks, music, singing, dancing, and
presentations.

Cultural
Nights

Space
Masquerade Ball

Cultural
Nights
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EXTRA-CURRICULAR ACTIVITIES

TALENT
NIGHT
On the Saturday of week-8, there will be a talent night where the participants can display their talents. During
previous SSPs, the talent night hosted musical performances, dance shows, rope skipping choreographies, taichi displays and many other demonstrations. This year, you are highly encouraged to add new activities to this
list.

Winner of SSP13 Talent Night
Hypergolics Dance Team

OTHER
ACTIVITIES
There are many extra-curricular activities organized by the staff and participants during SSP. For SSP18, salsa
classes and martial arts sessions will be offered during the weekends. The participant liaison will be organizing
tournaments for a variety of disciplines including table tennis, basketball, and soccer. For many SSPs, a stargazing
night is a must. Participants are also highly encouraged to organize events and workshops to reflect their personal
interests.

SSP Participants Cliff Climbing
in Switzerland (SSP13)
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Stargazing in Desert
SSP16

Strumento per l’osservazione
This painting shows the instrument created by the astronomer Giovanni Domenico Cassini
(1625-1712) to observe a comet in 1652. It’s found in a church in its childhood village
Perinaldo in Liguria

LOGISTICS

LOGISTICS

SSP
BADGE

Every participant will be given an SSP identification badge, and a TU Delft swipe card at registration. Participants
are responsible for carrying their identification SSP badge and swipe card with them at all times, and presenting it
to university officials or security agents upon request. If the identification badge or swipe card is stolen, misplaced,
or lost, notify the Logistics team immediately at ssp.logistics@isunet.edu.
Participants are responsible for the cost of replacement.
This swipe card entitles the participant to access the Academic Facilities.

ACCOMMODATION
SSP18 participants will stay in single apartments with private bathroom and kitchen area, or private bedrooms in
a single-gender flat of three (3) rooms with a shared bathroom and kitchen, at TU Delft Student Accommodation
on Leeghwaterstraat, for the duration of the Program.
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FEATURES OF EACH
INDIVIDUAL ROOM
Key that gives you access to both the flat and your
own room
(1) one single bed
(1) one desk, and its chair
(2) closets for clothes and belongings
Refrigerator, and kitchen furniture
(1) one sink
Wifi coverage
Linen and towel renewed weekly

LAUNDRY
SERVICES
Linen and towels are renewed weekly at the
Reception. Shared washing machines and dryers at
the center building of the residence can be used with
the swipe card.

HOUSEKEEPING
Participants are requested to keep their room clean,
using available products at the apartment.

There are three (3) meals on Saturdays where there
is an Academic activity.
All meals will be served at the TU Delft, in a dedicated
area that will be identified.
Although the dining facilities on campus will try their
best to accommodate special dietary requirements,
ISU cannot guarantee that all special dietary
requirements can be met.

The Residence staff may organize a walkthrough the
apartments to check the compliance to this request.

REPLACEMENT
FEES
Every participant will get access to their room with
a room/flat key at registration. If the key is stolen,
misplaced, or lost, you must notify the Logistics team
immediately at ssp.logistics@isunet.edu.
Fees will apply as follow:
Swipe card: 10 EUR
Electronic key: 20,00 EUR
Room key: 20,00 EUR
Mailbox key: 7,50 EUR

MEAL
PLAN
The dining facilities used throughout SSP18 are all
located on campus. Each participant will have access
to the meal plan with the swipe card and SSP badge
given during the Registration. The meal plan includes
(3) three meals per day on working days and (2) two
meals per day (brunch, and dinner) on weekends.
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USEFUL
INFORMATION
CURRENCY
EXCHANGE
Foreign currencies can be exchanged immediately
upon your arrival at the airport.
For exchange rates, see: http://www.oanda.com/
currency/converter/

BANKS
& ATMS
There are ATMs available on campus and located on
the Google map of the campus linked above.

LOGISTICS

SPORTS
FACILITIES

The exact address of the incident or emergency
and/or any noticeable landmarks nearby

Participants will have access to sports facilities.

The telephone number you are calling from

CELL
PHONES

Details on the incident itself, the number of persons involved, the description of any visible injuries and knowledge of any pre-existing medical
conditions

Ben Mobile: https://www.ben.nl/ (website only in
Dutch but sale services on the phone can answer
in English: +31 0800 246 24 68, on Workdays 09:00 20:00)
More options here: http://prepaid-data-sim-card.
wikia.com/wiki/Netherlands

SHIPPING ADDRESS FOR
LETTERS AND FOR PACKAGES
Participant Full Name
Space Studies Program 2018
TU Delft Student Accommodation
Leeghwaterstraat 152
2628 Delft
Netherlands
Note: The packages will be distributed by the
Participant Liaison, or an SSP staff member.

Directions to the scene of the emergency

Try and stay calm and listen to the call taker’s instructions. It is also important to keep your own phone on
as the emergency service may need to contact you
for further information.

TU DELFT AEROSPACE
SAFETY PROCEDURES
TU Delft’s Facility Management & Real Estate (FMRE)
is in charge of all aspects of accommodation and facility services within the university. These 3 services
are tailored to all users, both students and employees. The Aerospace Engineering faculty’s FMRE employees are a seconded team of Services and Building Management professionals.

IN-HOUSE EMERGENCY
RESPONSE TEAM (BVH)
TU Delft has an in-house emergency response team
(BHV). The First Aid post is located at the Service
Desk in the AE main building’s central hall. The staff
knows who the BHV members are. They perform First
Aid and act in the event of emergencies.

POWER
The Netherlands power supply is single phase 220
volts at 50 Hertz. You may need a power adapter.

EMERGENCIES
EMERGENCY
NUMBERS

Always have injuries treated. Report any accidents or
near-accidents to the BHV team/Service Desk.
Any questions for the BHV team or reports of hazardous situations can be made by phone to the Service Desk, tel.: +31 (0)15 – 27 89804 of by E-mail: servicepunt-lr@tudelft.nl. Instructions on how to act in
the event of an accident or fire can be found in all
general faculty areas and near the elevators. In the
event of an emergency, phone 112 from a fixed line
or +31 (0)15 27 81226 from your mobile. This will connect you to the TU Delft emergency number. This is
manned 24 hours a day. The BHV team provides First
Aid in the event of accidents, tackles fires when they
first break out and organizes the evacuation of the
building in case of an emergency. During an emergency, the members of the BHV team can be identified by their orange BHV vests.

The fire, ambulance and police services are all contactable via the above number.
When calling emergency services you will be asked
to provide:
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IT
OPERATIONS

IT OPERATIONS

Contact Information:
SSP18 Helpdesk/Support: ssp18-it@isunet.edu

ISU will not provide software licenses for private
laptops.

NETWORK
ACCESS

PARTICIPANT
ACCOUNTS

All three SSP18 locations: TUDeft Campus, Leiden
and ESTEC have Wi-Fi coverage, access to the
network is available from any places in and outside
the buildings. ISU SSP18 has access to a secured
network, therefore access restrictions to specific
Internet services may apply. Access to the Internet
is subjected to approval of the TUDelft, University of
Leiden and ESTEC Internet Usage Charter.

The ISU @TUDelft has a Single Sign On (SSO) policy,
your ISU account will give you access to all web
based services.

ISU is part of the eduroam worldwide education
network. With your ISU account, you can have Wi-Fi
access from areas covered with eduroam on Campus,
in the city, in France and worldwide (read more about
eduroam here: https://www.eduroam.org/).
Dorms will be covered with WIFI and Ethernet
connectivity (RJ45 cable not provided)

DESKTOP PCS
VIRTUAL DESKTOP
ISU @TUDelft has access to 2 general-purpose
computer labs, accessible to participants with their
access card.
A total of 190 Desktop computers are available for
use in the various participant work rooms. Desktop
computers are configured with a predefined set of
softwares (see list below).
Access to the Virtual Desktop Infrastructure and
applications server will be available from the private
devices and lab computers with a predefined set of

PRIVATE LAPTOPS
& SMART DEVICES
softwares (see list below).
Participants are strongly encouraged to use their own
laptop computer where possible. Using a personal
laptop has the advantage of enabling the participant
to keep contact information, eMail exchanges,
academic material, and work documents during the
program. It is highly recommended that participants
bring with them any installation support (CD, DVD,
S/N, …) for their personal laptop in case system
reinstallation is required during the program.
Devices must run one of the supported operating
system to be compatible with the systems used by
ISU and CIT. These systems are:
Windows 7 or later
Linux with 2.6 kernel
MAC OSX 10.8 or later
Tablets: IOS7 or later, Android
Only English language Operating Systems and
Applications will be fully supported by SSP IT team.

Access to desktop computers, Wi-Fi at TUDelft will
require specific accounts.

SOFTWARE
WEB APPLICATIONS
ISU has a school agreement with Google. Your ISU
account gives you access Google Apps including
Drive with unlimited storage.
The following software applications (not exhaustive
list) will be provided on every workstation in each lab:
Windows 10
Microsoft Office 2016 (Word, Excel, PowerPoint)
Image editing software
Web browsers
Telnet and FTP tools, SSH
Skype
Virus protection software
Space-related software (e.g. Systems Tool Kit)
PDF creation tool
The following specialized software is also available
through an application server:
Microsoft Project
Adobe Photoshop
Adobe Illustrator
Adobe InDesign
Adobe Premiere
No software is to be installed on lab computers
without the agreement of the IT staff.

PRINTING
ISU @TUDelft has access to multi-function black and
white printers, participants can get access with their
access card.
Access to colour printing is subjected to justification
and validation by the ISU staff.
In the interests of the environment, printing should be
kept to an essential minimum and the generation of
unnecessary paper waste is to be avoided.

ANTIVIRUS AND
SPYWARE PROTECTION
It must be updated with the latest virus definitions/
updates.
It is required for both Mac and Windows.
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SSP18 SOCIAL MEDIA

The ISU and its institutional partners in The Netherlands will actively use social media channels to promote all
the activities of the SSP18 program.
To make of this SSP the most successful one to date, we very much encourage all the participants and staff
members to show their involvement online. So please, tweet, post, take pictures, film as much as you like, and
use our official hashtags #SSP18 and #NLargeYourUniverse !
The ISU and its local partners’ social media team will monitor all the posts using the program’s hashtags, and
retweet and share your best posts on their own channels.
Make sure to follow ISU, TU Delft, Leiden University on your favorite social media !
ISU SSP18 website/blog: https://ssp18.isunet.edu
ISU SSP on Twitter: https://twitter.com/isu_ssp
ISU on Twitter: https://twitter.com/isunet
ISU on Instagram: https://www.instagram.com/spaceuniversity/
ISU on Facebook: https://www.facebook.com/InternationalSpaceUniversity
ISU SSP on Facebook: https://www.facebook.com/ISUSSP/
ISU Facebook public group: https://www.facebook.com/groups/International.Space.University/
ISU SSP18 closed Facebook group: https://www.facebook.com/groups/SSP18/
ISU Friends on LinkedIn: https://www.linkedin.com/groups/52924
ISU on Youtube: https://www.youtube.com/user/SpaceUniversity
ISU on Flickr: https://www.flickr.com/photos/internationalspaceuniversity/albums
ISU Library on Facebook: https://www.facebook.com/InternationalSpaceUniversityLIBRARY/
ISU Library on Instagram: https://www.instagram.com/spaceuniversity_library
ISU Library on Pinterest: https://fr.pinterest.com/ISULibrary/
TU Delft on Twitter: https://twitter.com/tudelft
TU Delft on Facebook: https://www.facebook.com/TUDelft/
TU Delft on Instagram: https://www.instagram.com/tudelft/
University of Leiden on Facebook: https://www.facebook.com/UniversiteitLeiden/
University of Leiden on Twitter: https://twitter.com/UniLeidenNews
University of Leiden on Instagram: https://www.instagram.com/universiteitleiden/
NL Space on Twitter: https://twitter.com/NL_Space
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ISU SSP Core Team

Omar Hatamleh
ISU SSP Director

Arif Göktuğ Karacalıoğlu
ISU SSP Academic Coordinator

Sebastien Bessat
ISU SSP Logistics Coordinator

SSP18 Operations Team

Alexandra Ryan
Participant Liaison

Laura Bettiol
Academic Assistant

Pol de Dalmau Huguet
Driver

Scott Schneider
Academic Assistant

Enric de Dalmau Huguet

Driver

Damiana Catanoso
Logistics Assistant

Shreya Santra
Accountant

Inge Steijger
Logistics Assistant

Thea Dethlefsen
Program Assistant

SSP18 IT - AV Team

Joel Herrmann

ISU IT Services Manager

Nicolas Moncussi
ISU SSP IT Lead

Benjamin Gurtl
Senior IT Assistant

Hameed Mohamed
Manoharan
IT Assistant

César Augusto
Serrano Baza

Alannah Dawe
A/V Specialist

Ricardo Aragon
A/V Specialist

Junior IT Assistant

SSP18 External Relations Team

Geraldine Moser

ISU Head of Business
Development Unit

Egemen Özalp
External Relations
Coordinator

Kavindi De Silva
ER Assistant

Matthieu Clidi
ER Assistant

Shripathi Hadigal
Movie Producer
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ISU CENTRAL
CAMPUS STAFF

In addition to the SSP18 team listed, the following personnel work at the ISU Central Campus in Strasbourg,
France (as of June 2018) also contribute their great efforts to SSP18.
Maria Altieri - MSS Program Planning and Coordination Lead
Kristell Bars - MSS Student Affairs & Communication Lead
Nassim Bovet - Head of Admissions and Alumni Affairs
Steve Brody - Vice President of North American Operations
Claire Byrski - Administrative Assistant
Volker Damann - ISU Faculty (Human Performance in Space)
Didier Guillaume - Human Resources Assistant
Laurence Heiser - Accountant
Hugh Hill - ISU Faculty (Space Sciences)
Christine Jenck - Assistant, Reception, Travel, and Conference Services
Sylvie Mellinger - Director of Administration and Finance
Cecile Paradon - Manager, Human Resources
Walter Peeters - President
Danijela Stupar - Research Associate
Marie Wack - Coordinator of Web and Social Media
Chris Welch - Director of Master’s Program
Vasilis Zervos - ISU Faculty (Economics and Space Policy)

ISU
Central Campus
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SSP18 LOCAL
ORGANIZING COMMITTEE MEMBERS
Gerard Blaauw
Chairman

Remco Timmermans
Secretary

Pieter van Beekhuizen
Treasurer

Nico van Putten
NSO

Daniël van Beekhuizen
NSO

Ineke Boneschansker
TU Delft

Pieter Visser
TU Delft

Tanja Masson-Zwaan
Leiden University

Michiel Rodenhuis
Leiden University

Huub Röttgering
Leiden University

Reineke van der Kolk
SpaceNed

Anja Appelt
ESA ESTEC

Franco Ongaro
ESA ESTEC

Hugo Maree
ESA ESTEC

Joerg Wehner
ESA ESTEC

SSP18
HOST TEAM MEMBERS

Kanika Anand
Marieke Baan
Kuno Bakker
Peter Batenburg
Renate Beausoleil
Thomas van Beek
Joyce ten Berge
Laura ten Bloemendal
Marco Bolleboom
Rogier de Bruin
Lucienne Dado
Juan de Dalmau
Marjan van Duijn
Roel Eerkens
Hanneke Gorter

Annet van der Helm
Fabienne de Hilster
Danny Honigh
Jennifer Hordijk
Tom Jacobsen
Marjolijn van der Jagt
Corrie de Korte
Erik Laan
Tijs van der Laan
Hella van Leeuwen
Martijn Leinweber
Jos Littel
Michael van der Meer
Wendy Mensink
Frank Molster

Monica Pascanu
Rob Postema
Ingrid Rip
Heleen van Rooijen
Carlo Sarasini
Dave Seegers
Jan Siebring
Ruud Sijses
Dali Simsic
Dimitra Stefoudi
Inge Steijger
Marcelle Tangelder
Sander Verkerk
Jasper Wamsteker
Alexander van der Wel
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Please always refer to the up-to-date schedule at:
https://ssp18.isunet.edu/academics/calendar/
Or,
Scan the following QR-code:

SCHEDULE

[L3] Economic Rationales and Costing of Space Programs
Core Lecture Hall (Aerospace Engi-

Transfer [All] ESTEC Noordwijk - TU
Delft

SSP18 Opening Ceremony & Reception
Highbay, Erasmus Building, ESA-ESTEC

ESTEC Registration

[Optional] Speed-networking
TBD

Dinner
TU Delft

Team-Building Exercise Introduc-

[Optional] CL
Content Review

Transfer [All] Omniversum Den

Transfer [All] TU-Delft - Omniversum Den Haag
[DL] The Hubble Space Telescope:
What went wrong, how we ﬁxed it,
and great discoveries
Omniversum, Den Haag

Take-Away Dinner

FWS Design
Thinking (for
TP-Lunar)
TP Lunar
Room

FWS Advanced
Communication
Skills
(for
TP-Lu-

FWS Team
Building (for
TPTBD)
TP TBD
Room
(Fel-

[Optional In-Depth Class] All you
have ever wanted to ask about
space law...

Dinner
TU Delft

FWS Design
Thinking (for
TP-Debris)
TP Debris
Room

FWS Report
Writing
and
Presentation
(for
TP-Cli-

FWS Report
Writing
and
Presentation
(for
TP-De-

FWS Team
Building (for
TP-Climate)
TP Climate
Room

FWS Advanced
Communication
Skills
(for
TP-

[L11] Business Management and
Planning of Space Projects
Core Lecture Hall (Aerospace Engi-

[L10] Building stars, planets and the
ingredients for life in space
Core Lecture Hall (Aerospace EngiLunch
TU Delft

[L9] Introduction to Space Applications
Core Lecture Hall (Aerospace Engi-

[L8] Orbits and Applications
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Thursday 28

[L7] The EM Spectrum & the Observable Universe
Core Lecture Hall (Aerospace Engi-

[L6] The Context of Commercial
Space
Core Lecture Hall (Aerospace EngiLunch
TU Delft

[L5] Orbital Mechanics
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L1] Origins of the Space Age
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L2] Legal Foundations of International Space Activities
Core Lecture Hall (Aerospace EngiLunch
TU Delft
TP Preference

[L4] Microgravity
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Wednesday 27

Core Lecture Series Overview
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Tuesday 26

Transfer [All] TU Delft - Oude SterParticipant Debate
rewacht Leiden (Class Picture) Core Lecture Hall (Aerospace EngiESTEC Noordwijk
neering, Building 62, Lecture Hall A)
Class Picture

Personal Preparation Time

Lunch
TU Delft

Team Project Introductions
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

SSP18 Program Introduction
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Monday 25

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 1

SSP18 Activities

SSP18 Logistics

Week 26

25 June to 1 July, 2018

[Optional] CL
Content Review

FWS Design
Thinking (for
TP-Climate)
TP Climate
Room

FWS Advanced
Communication
Skills
(for
TP-De-

FWS Team
Building (for
TP-Lunar)
TP Lunar
Room

[Optional Lecture] Mindfulness from
Wightlessness
TBD

Dinner
TU Delft

FWS Report
Writing
and
Presentation
(for
TP-

[L15] Satellite Telecommunications
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L14] The Arts and Space
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Lunch
Weekly Class
TU Delft

[L13] Rockets and Space Propulsion
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L12] Introduction to Human Performance in Space
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Friday 29

6

7

8

Intercultural Night

Dinner
TU Delft

FWS Report
Writing
and
Presentation
(for
TP-Lu-

FWS Team
Building (for
TP-Debris)
TBD

FWS Advanced
Communication
Skills
(for
TP-Cli-

Transfer [TP-Climate] Deltawerken to TU Delft

Saturday 30

3

4

5

6

7

8

1

Sunday 1

30 31

23 24 25 26 27 28 29

16 17 18 19 20 21 22

9 10 11 12 13 14 15

2

F Sa Su

July 2018
M Tu W Th

Dinner
TU Delft
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Transfer [110 pax] VOR Teambase
Den Haag - TU Delft

Transfer [110 pax] TU Delft - VOR
Teambase Den Haag
[Optional] Volvo Ocean Race - Connectivity: Satellite Navigation and
Communication during Sea Sailing
and beyond
Den Haag Harbour

Brunch
TU Delft

25 26 27 28 29 30

[Optional] Participant Talk-1
TBD
FWS Design
Thinking (for
TPTBD)
TBD

9 10

3

18 19 20 21 22 23 24

Breakfast
SportsCafe
Transfer
[Optional]
, TU Delft
[TP-CliCL Conmate] TU
[TP[TP[TP[TPClimate Debris
TBD]
Lunar-1]
-1] In- Intro01] InVisit to troduction troDeltaw duction TBD
duction
erken
to the
of the
Delta
TP by
Particiworks
TP
pants
Chairs
and
TBD
Team
Lunch
TU Delft

5

2

11 12 13 14 15 16 17

4

1

F Sa Su

June 2018
M Tu W Th

SCHEDULE

161

162

Transfer [All] Space Expo Noordwijk
- TU Delft

[PA] International Astronaut Panel
Space Expo, Noordwijk

[Optional] Networking
TBD

[Optional InDepth Class]
How to talk

[TPClimate
-2]
Deltare
s Site
Visit
and
Serious
Gam-

[TPLunar02]
Plans
and
Scenarios
for
Sus-

[TPDebris
-2] ESA
Clean
Space
Program
TP Debris

Transfer [OPT] Universiteit Leiden
KOG - TU Delft

[Optional Lecture] Once, We Went to
the Moon
Leiden University, Kamerlingh

Transfer [OPT] TU Delft - Universiteit Leiden KOG

Dinner
TU Delft

Dinner
TU Delft

Transfer [All] TU-Delft - Space Expo
Noordwijk

Take-Away Dinner

[TPTBD]
Work
Breakdown
Structure
TP TBD
Room

Team-Building Exercise Final
Demonstration
TBD

Departmental Introductions
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L27] Major Space Players I: US and
Europe
TU Delft Applied Sciences Lecture

[L26] International Space Business
TU Delft Applied Sciences Lecture
Halls A1.150 and A1.090
Lunch
TU Delft

[L25] Space Psychology
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L23] Policy Rationales for Space
Activities
Core Lecture Hall (Aerospace Engi-

[L22] Communicating Space
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Lunch
TU Delft
DA Preference

[L18] Human Adaptation and Countermeasures
Core Lecture Hall (Aerospace EngiLunch
TU Delft

Wednesday 4

[L24] Spaceship Earth
TU Delft Applied Sciences Lecture
Halls A1.150 and A1.090

Breakfast
TU Delft

[L19] Financial Issues and Techniques of Space Projects
Core Lecture Hall (Aerospace Engi-

[L21] Space Marketing and Communications
Core Lecture Hall (Aerospace Engi-

[L17] Space Futures
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[Optional] CL
Content Review

[L20] New Governance for Space
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Tuesday 3

[L16] Commercial Satellite Communications Industry
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Monday 2

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 2

SSP18 Activities

SSP18 Logistics

Week 27

2 July to 8 July, 2018

[Optional] CL
Content Review

[TPTBD]
Communication
TP TBD
Room
(Fellow-

[TPDebris
-3] Legal and
policy
framework
for
space

[TPClimate
-3]
Working
session
: team
organization,

[Optional In-Depth Class] TBD
TBD

Dinner
TU Delft

[Optional] Participant Talk-2
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[TPLunar03]
General
Overview of
Power
Supply
Tech-

[L30] Major Space Players II: Russia,
China
TU Delft Applied Sciences Lecture
Lunch
TU Delft
EWS Preference

[L29] (Swarm) Robots
TU Delft Applied Sciences Lecture
Halls A1.150 and A1.090

[L28] Environmental Control and
Life Support Systems
TU Delft Applied Sciences Lecture

Breakfast
TU Delft

Thursday 5

[Optional] CL
Content Review

[E
WS
-1
-B]
Usi
ng
Ga
me
s
to
bri
dg

[E
WS
-1
-F]
Fly
yo
ur
mi
ssi
on
Sp

Culture Night-1

Dinner
TU Delft

[E
WS
-1
-G]
No
nCo
nfo
rm
anc
e
Rev

[E
WS
-1
-E]
Sea
rch
for
Ext
rat
errestri

[E
WS
-1
-D]
Mo
on
Vill
ag
eBey
on
d

[E
WS
-1
-C]
Th
e
Pol
itic
s
of
Sp
ace

[E
WS
-1
-A]
Fut
ure
s
Me
tho
d
TB
D,

[L33] The Space Environment and
Space Weather
TU Delft Applied Sciences Lecture
Lunch
Weekly Class
TU Delft

[L32] The Solar System and Exoplanets
Core Lecture Hall (Aerospace Engi-

[L31] Space Mission Operations
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Friday 6

Dinner
TU Delft

Brunch
TU Delft

3

4

5

6

7

8

Saturday 7

30 31

Dinner
TU Delft

Brunch
TU Delft

23 24 25 26 27 28 29

16 17 18 19 20 21 22

9 10 11 12 13 14 15

2

1

F Sa Su

July 2018
M Tu W Th
7

8

3

4

5
9 10 11 12

2

Sunday 8
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27 28 29 30 31

20 21 22 23 24 25 26

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th

SCHEDULE

Transfer [130
pax] Peace

[Optional In-Depth Class] TBD
TBD

Dinner
TU Delft

Transfer [130 pax] TU Delft - Peace
Palace Den Haag
Professional Visit to Peace Palace
International Court of Justice

[L36] National Implementation of
Space Law
Core Lecture Hall (Aerospace Engi-

[TPLunar04] Introduction
in
Moon
Geolo-

[TPDebris
-4]
Ecodesign
Game
TP Debris

[TPTBD]
Expert
Day/
panel
and
Deliverables

[DL] Starships
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[Optional] Participant Talk-3
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Dinner
TU Delft

[TPClimate
-4] Expert
day/
panel:
challenges

[L39] Space Entrepreneurship and
New Business Models
Core Lecture Hall (Aerospace EngiLunch
TU Delft

[L35] Space Missions for Astronomy
– from ideas to plans to practice (2)
Core Lecture Hall (Aerospace EngiLunch
TU Delft

[Optional] CL
Content Review

[L44] Current and Future Trends in
Global Navigation Satellite Systems
Core Lecture Hall (Aerospace Engi-

[L43] Space Physiology and Medicine II
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Thursday 12

Transfer [All] Airbus DS Oegstgeest
- TU Delft

[Optional Movie
Screening] Orphans of Apollo,
with the director
Michael Potter
Lumen Theatre,

[Optional InDepth Class]
TBD

[L45] Intellectual Property Rights
Based on Activities in Outer Space
Core Lecture Hall (Aerospace EngiLunch
TU Delft
Transfer
[EWS-2-E] TU
Delft - ESTEC
[E [E [E [E [E [E [E [E [E
W W W W W W W W W
S
S
S
S
S
S
S
S
S
- - - - - - - - 2 2 2 2 2 2 2 2 2
- - - - - - - - G] F] B] H] A] D] E] C] I]
InAirbus
M RDS Leiden
T R O H S
St
tr e
a
P
o pt a
p ra
Transfer [TP-Clin ac te
Airbus Ariane-6 Facility Tour & Spe- o di d Li b i
d a
ar te ot m d e
gi
cial Dinner
u tr I
ra ic iz s- D c
Leiden
Dinner
Transfer
TU Delft
[EWS-2-E] ESTEC
- TU Delft

[L42] The Moon and other NearEarth Objects
Core Lecture Hall (Aerospace EngiLunch
TU Delft
Transfer [TP Cli[T [T [T
mate] TU Delft P- P- P[TP-Climate-5] Dutch
D Lu TB
Industry Air Quality
eb na D]
Monitoring workshop
ris r- Ex
Airbus Defence &
-5 0
pe
Space Netherlands in
]
5] rt
Leiden
Ac Bu D
Transfer [All] TU Delft

[L41] Space Physiology and Medicine I
Core Lecture Hall (Aerospace Engi-

[L38] Space Situational Awareness
and Space Debris Mitigation
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

[L34] Space Missions for Astronomy
– from ideas to plans to practice (1)
Core Lecture Hall (Aerospace Engi-

[Optional] CL
Content Review

Wednesday 11

[L37] Space Based Positioning, Navi- [L40] Introduction to Remote Sensgation and Timing
ing
Core Lecture Hall (Aerospace EngiCore Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Tuesday 10

Midterm Quiz
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Monday 9

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 3

SSP18 Activities

SSP18 Logistics

Week 28

9 July to 15 July, 2018

[Optional] CL
Content Review

Culture Night-2

[L48] Spacecraft Subsystems 1
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Lunch
Weekly
TU Delft
Transfer [EWS-3-C] TU
Delft - Soesterberg
TNO - Locatie Soester[E [E [E [E [E [E [E [E [E
W W W W W W W W W
S
S
S
S
S
S
S
S
S
- - - - - - - - 3 3 3 3 3 3 3 3 3
- - - - - - - - D] F] B] E] H] A] I] C] G]
Cr In La B
E
R S
Ar H
ea tr u ui m o p tif u
te o n ld er b ac ici m
a
d c
A g ot e
al a
S
u h F
e
ic Pr G n
Dinner
Transfer
TU Delft
[EWS-3-C]
Soesterberg - TU

[L47] Current and Future Space Remote Sensing
Core Lecture Hall (Aerospace Engi-

[L46] Space Systems Engineering
and Mission Design
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Friday 13

4

5

6

Dinner
TU Delft

7

8

Saturday 14

30 31

7

Dinner
TU Delft

8

3

4

5

9 10 11 12

2
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Brunch
TU Delft

Sunday 15

27 28 29 30 31

20 21 22 23 24 25 26

13 14 15 16 17 18 19

6

1

F Sa Su
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M Tu W Th

(Optional)
SpaceUp Netherlands
TU Delft Aerospace Department

23 24 25 26 27 28 29

16 17 18 19 20 21 22

LEGO Robotics Competition & Reception
TU Delft Science Center - Mekelzaal

Brunch
TU Delft

3

9 10 11 12 13 14 15

2

1

F Sa Su

July 2018
M Tu W Th

SCHEDULE

163

164

[D
APEL
-1]
De
par
tm
ent
Intro
du
cti

[D
[D
[D
[D
A- A- A- AEN SCI MG HP
G- -0 BS1]
1]
1]
1]
Ro De Ma De
cke par na par
t
tm ge tm
Wo ent me ent
rk- In- nt, Insh
tro Lea tro
op du der du
Transfer [PEL]
KOG Leiden - TU
Delft

[DL] How to become an idea DJ? Insights on Cross-Industry Innovation
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[D
[D
A- AAP HU
PM1]
1]
De Get
par tin
tm g
ent to
In- Kn
tro ow
du Yo
Dinner
TU Delft

[Optional Lecture] The Role of Space
Technology to Support Sustainable
Development

[Optional Lecture] Planning Human
Missions to Mars
Core Lecture Hall (Aerospace Engi-

Study Time for Final Exam
N/A

[Optional Event] KOSMICA
TBD

[L54] Spacecraft Subsystems II
[L57] Cosmology: Origin and Fate of
Core Lecture Hall (Aerospace Engithe Universe
neering, Building 62, Lecture Hall A) Core Lecture Hall (Aerospace EngiLunch
Lunch
Weekly Class
Lunch
TU Delft
TU Delft
TU Delft
Transfer
Transfer
Transfer
[APP] TU
[HPS] TU
[EWS-4-F] TU
Delft Delft - ESDelft - ESTEC
[DA-APP-2]
[DA-HPS-2]
[DA-ENG-2]
[DA-PEL-2]
[DA-SCI-02]
[DA-MGB-2]
[DANewtec
Human
Rocket
Introduction
Imaging
Headquarters
Knowledge
Research
Workshop
[Optional]
Exoplanets
toPrograms:
National
Systems
2
Professional
CL
(Build)
General
with
Space
&
AnThe
Orbital
International
Review
Visit
Policy
Economics
-Telescopes
Belgium
and Developing
Perspective
of Space
[E
[E
Tech
National
on [E
the Path
[E
Space
to[E
Mars
Policy
[E
[E
PEL
Classroom
(Fellowship
Building
- (Aerospace
Newtec
ESTEC
TU
Delft
SCI
MGB
HUM-2]
Highbay
Classroom
Science
Boardand
Room
Centre
(Fellowship
Large
Core
(Aerospace
Diameter
Lecture
Building
Hall
Engineering,
Centrifuge
-IT2
IT1- -1.440)
1.380)
Building
Engi- 62,WS
Meeting
WS Room
WS 1)
WS WS WS WS
Telling a
neering, Building 62, Lecture Hall A) -4 -4 -4 -4 -4 -4 -4
Space Story
-D] -G] -B] -E] -F] -A] -C]
HUM ClassSp Co Th Ast Ha Livi Bio
room (Felace m
e
ro- nd ng mo
lowship
Ou me Fu
na sin
dd
Building tre rci nd ut
on Sp
TB
IT4 - 1.560)
ach al- am Fiel Sol ace D,
and TU
Thr o
ent d
der in
TU
Delft Camou als Ge ing the Del
Transfer [APP] OHB Antwerp Space - TU Delft
pus
gh the of
ol- Co Mi
ft
Dinner
Transfer [HPS] ESTEC Dinner
Dinner
Transfer
TU
- TU
Delft
Delft
TU Delft
TU Delft
[EWS-4-F] ESTEC
Noordwijk - TU

[L56] A Future with Innovation
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[L51] Cultural Rationales for Space
Activities
Core Lecture Hall (Aerospace EngiLunch
IntroducTU Delft
Transfer [PEL] TU Delft
- KOG Leiden

Core Lecture Exam
TBD

Breakfast
TU Delft

[L53] Launch and Atmospheric Entry
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[Optional] CL
Content Review

[L55] Emerging Commercial Space
Industry
Core Lecture Hall (Aerospace Engi-

Breakfast
TU Delft

Thursday 19

[L50] Space Architecture and Design
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

[Optional] CL
Content Review

Wednesday 18

[L52] Medicine in Space
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Tuesday 17

[L49] Expeditionary Behaviour
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

Monday 16

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 4

SSP18 Activities

SSP18 Logistics

Week 29

16 July to 22 July, 2018

Culture Night-3

Dinner
TU Delft

[TP[TPClimate Lunar-6]
06]
Space
Overand
view of
SDG13: In Situ
Climate ReAction
source
Transfer [TP-Debris] ESTEC Noordwijk - TU

[TPTBD]
(working
session
)
TP TBD
Room
[Optional] Participant Talk-4
Core Lecture Hall

[TPDebris
-6] Introduction
to
Concurrent

4

5

7

8

Saturday 21

30 31

Transfer [ALL] Rocket Launch Noordwijk - TU Delft

Rocket Launch
ESA/BIC, Noordwijk

7

8

3

4

5
9 10 11 12

2

Sunday 22

27 28 29 30 31

20 21 22 23 24 25 26

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th

Transfer [OPT]
SBIC Noordwijk -

Page 4/9

Study Time for TP Literature Review
N/A

Dinner
TU Delft

Brunch
TU Delft

Transfer [OPT] Tu Delft - SBIC Noordwijk
(Optional) StartUp Weekend
ESA Space Business Incubation Centre (SBIC), Noordwijk

23 24 25 26 27 28 29

Transfer [ALL]: TU Delft - Rocket
Launch site Noordwijk

Dinner
TU Delft

6

16 17 18 19 20 21 22

Tr
an
[D [D
sf
A- AAP H
P- U
3] M
Brunch
Fu -3
TU Delft
tu ]
re Int
Tr er
en pr
ESTEC/Space
Expo Noordwijk - TU Delft

Lunch
TU Delft
Transfer [TP-Debris] TU Delft ESTEC Noordwijk

[D [D [D [D [D
A- A- A- A- AEN SC M HP PE
G- I- GB S- L3] 03 -3 3] 3]
Ro ]
]
Yo Int
ck Mi Fi u
er
et cr na ar na
W og nc e
tio
or Transfer
ra ial[HUM+SCI]
th na

Breakfast
TU Delft

Friday 20

3

9 10 11 12 13 14 15

2

1

F Sa Su

July 2018
M Tu W Th

SCHEDULE

[TPDebris
-7]
TP Debris
Room
(Fellowship
Building InstrucDinner
TU Delft

[
D
A
E
N
G
4
]

Lunch
TU
Delft

[
D
A
S
C
I
0
4

[
D
A
H
P
S
4
]

[TPLunar07]
Overview of
Legal
Considerations
for
Moon
Explo-

[
D
A
M
G
B
4
]

Transfer
[ENG+

[
D
A
H
U
M
4
]

Breakfast
TU Delft

T
r
a

T

Trans-

T
r
a

[TP[TPTBD]
Climate
(work- -7]
ing
Worksession ing
)
session
TP TBD : ﬁnalRoom
ising
(Felliteralowture
ship
review
Buildand
TP Literature Re-

[
D
A
P
E
L
4
]

Transfer
[HPS]

[
D
A
A
P
P
4
]

Monday 23

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 5

SSP18 Activities

SSP18 Logistics

Week 30

Wednesday 25

TP Literature Review Feedback Due

Transfer [All] MUSEON Den Haag TU Delft

Transfer [All] TU Delft - MUSEON
Den Haag
[DL] So en Memorial Lecture
TBD
Transfer [all] Oude Sterrenwacht
Leiden - TU Delft

[DA-ENG-6]
[DA-SCI-06]
[DA-HUM-6]
[DA-APP-6]
[DA-MGB-6]
[DA-HPS-6]
[DA-PEL-6]
Cubesat
Cubesat
Cubesat
Space
Netherlands
Design
Follow
Workshop
Mission
Workshop
Workshop
your
the Money
Aerospace
own
PatchRegenerative
Design
[E Industry
[E [EEcosystem
Professional
[E [E [EVisits
[E [E
Leiden,
The Haag
HAL
HAL
HUM
ENG
0.45,
HPS
0.45,
PEL
Classroom
Classroom
Classroom
Classroom
Practicum
Practicum
(Fellowship
(Fellowship
Workshop,
(Fellowship
Workshop,
Building
TU
Building
TUDelft
Delft
W- IT4
Aircraft
Aircraft
W
IT3
- 1.560)
-W1.500)
Hanger
Hanger
W W W W W
Building - IT2 - 1.440)
S- S- S- S- S- S- S- S6- 6- 6- 6- 6- 6- 6- 6B] A] E] C] F] H] D] G]
De Bu Liv Li
Bo Pl Re Mi
cis si
in gh ot an gu ssi
io ne g
tin s
et lat on
n- ss wi g
on ar io Ar
m M th De M y
n
ch
ak od Di si
ar Sci of ite
er el sr gn s
en Ho cti
D Transfer
Departmental
[MGB] SES
Abstract
Den Haag
Sub-Walking Dinner Under The Stars
i
Old Observatory, Leiden University
n

Lunch
Transfer
Transfer
Transfer
[HUM+PEL]
[SCI]
[MGB]
Warmond
Airbus
ESTECDS
to-TU
LeiTUDelft
Delft
Lunch
TU Delft
Academy Building Leiden, Rapenburg 73, 2201 CX Leiden, Netherlands

Leiden Day

[
D
A
E
N
G
7
]

[
D
A
M
G
B
7
]

[
D
A
H
P
S
7
]

T
r
a

T
r
a

T

L
u
n
c

[TPDebris
-8]
TP Debris
Room
(Fellowship
Build-

Transfer [TP-Climate] TU Delft to
ESTEC
[TP[TPClimate Lunar-8] ESA 08]
Climate DisChange cussion
Initiawith
tive
Team
ToolProject
box
Initiaworktors &

Weekly Class Meeting

[TPTBD]
(workTour
[Alum
ni]
Amsterdam ESTEC

Breakfast
TU Delft

Friday 27

4

5

6

Lunch
TU Delft

Transfer
[ENG+PEL+HPS+
SCI] ESTEC - TU

Reserved for DA Socials
N/A

Dinner
TU Delft

Culture Night-4

[Optional] Participant Talk-5
Core Lecture Hall (Aerospace
Engineering, Building 62, LecDinner
TU Delft

T
r
a

7

8

Saturday 28

30 31

Space Costume Competition Registration
TBD
Space Masquerade & Space Costume Competition

Special Alumni Dinner
TU Delft

7

8

3

4

Sunday 29

27 28 29 30 31

20 21 22 23 24 25 26

TP Plan Due

Study Time for TPP
N/A

Dinner
TU Delft

Brunch
TU Delft

5

9 10 11 12

2

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th

Page 5/9

(Optional) Alumni vs. Participants
Football Match

23 24 25 26 27 28 29

16 17 18 19 20 21 22

(Optional) Alumni Conference
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Breakfast
TU Delft

3

9 10 11 12 13 14 15

2

1

F Sa Su

July 2018
M Tu W Th

[DA-MGB-8]
[DA-HPS-8]
[DA-ENG-8]
[DA-SCI-08]
[DA-HUM-8]
[DA-PEL-8]Spacesuit
Competing
Mission
International
Rover
Make Activity
Your
Control
Design
For
Mark
CoopThe
- Academy
and
Mission
-Future
Part
Musculoskeletal
II
[TP-TBD]
Planning
-[TP-Debris-9]
Mission
[TP-Lunar-09]
[TP-Climate-9]
(working
Planning
Analysis
An
session)
(MP)
(Continued)
Overview
Session
of NASAʼs Kilopower Reactor Project
MGB
ESTEC
ESTEC
ESTEC
TU
eration
Board
Delft
with
Concurrent
Concurrent
in
Science
Room
tour
Space
of(Aerospace
Center
Engineering
Life
Engineering
Science
workrooms
Engineering,
Lab
Center
CenterTPTP
TBD
TP
Building
Debris
Working
Lunar
Room
Room
62,
Room
(Fellowship
session
Meeting
(Fellowship
(Fellowship
at ESTEC:
Room
Building
Building
Building
1) Instruction
Instruction
Instruction
Room
Room
Room
8 - 2.160)
67--1.610)
2.450)
(Optional) Alumni Conference
ESTEC High Bay
TP Plan
Lobby Area (Aerospace Engineering,
ESA-ESTEC
Building 62)

Lunch
Transfer
Transfer[APP]
[HPS]ISIS
ULMC
Delft
Leiden
- TU -Delft
TU Delft
Transfer [SCI] TU Delft - ESTEC

[
D
A
H
U
M
7
]

Thursday 26

Break
Breakfast
Breakfast
fast
TU Delft
TU Delft
Trans
Transfer [All] TU
TU
fer
Delft - UniverDelft Trans Trans Trans
[APP]
siteit Leiden KOG
fer
fer
fer
[DA-HPS-5]
[DA-HUM-5]
[DA-APP-5]
[DA-PEL-5]
[DA-SCI-05]
[DA-ENG-5]
[DA- Lighting
ISIS
The
Governance
Field
Mission
Space
Ten
Design
trip
Commandments
-Control
to
Small
Principles
as
Cosine
aSatellites
Countermeasure
Academy
[E
Fostering
ofWorkshop
[E
Moon
- Rover
[E
the
Village
for
Moon
Systems
[E&Enhancing
Visit
[EVillage
(RS)
[E Vision
Preliminary
Crew
[E Performance
[E
Workshop
[ [ [
[HUM
Multimedia
Studio
Classroom
Library
Na065,
1 (Fellowship
2.350)
TBD,
Multimedia
ISIS
Cosine
TU
MGBDelft
Library
Drama
Na065,
Theatre
ESA-ESTEC
-ESA-ESTEC
spaceBuilding
W
needs
W toST1
W
be -booked
W W W W W
D D D
5]
S- S- S- S- S- S- S- SA A A
Nethe
5- 5- 5- 5- 5- 5- 5- 5- - rlands
C] A] H] E] D] G] B] F]
A P S
AeroSp Int Ge M Co Up Mi Int
P E C
space
ac er tti en m da lit ro
P L I
Ines na ng tal m tin ar du
- - dustry
hi tio Ar In er g
y
cti
7 7 0
Prop
na ou cl
cia Sp Sp on
& ] 7

Tuesday 24

23 July to 29 July, 2018

SCHEDULE

165

166
Tuesday 31

ESTEC Day

Transfer [All] Boulevard Noordwijk TU Delft

[DA-PEL-10]
[DA-MGB-10]
[DA-SCI-10]
[DA-APP-10]Field
Potential
Inmarsat
Community,
trip Professional
to
& Burum
Westerbork
Leadership
Ground
Visit& Station
Global Interconnectedness
Professional Visit
TBD
SRON,
Utrecht
Inmarsat
(Community
(Burum, visit
Friesland)
site)
ASTRON, Dwingeloo
Westerbork Synthesis Radio Telescope
[E [E [E [E [E [E [E [E [E
LOFAR Superterp, Exloo
W W W W W W W W W
S
S
S
S
S
S
S
S
S
- - - - - - - - 7 7 7 7 7 7 7 7 7
- - - - - - - - B] Delft
I] A] E] H] G] D] C] F]
Transfer
Transfer [SCI]
[APP]ASTRON
InmarsatWesterbork
Burum to Delft
to
S
S
In S
E
S
Ai R B
p p te p x p m a
ui
Transfer
Dinner [MGB] Refugee Location NL
Transfer
(?) - TU[All]
Delft
ESTEC Noordwijk TU Delft
"Walk of Space" public event
Koningin Wilhelmina Boulevard, NoTransfer [ENG+HPS+HUM] EAC
ordwijk aan Zee
Cologne - TU Delft
BBQ on the beach
Noordwijk

[TPClimate
-10]
Working
session
: report
outline

[D
AHU
M11]
Bio
eth
ics
an
d

[D
AMG
B11]
Ris
k
Ma
na
ge

[D
AAP
P11]
GP
S
Ge
oca
chi

[D
APEL
-1
1]
Inter
nat
ion
al

[DAENG-13A]
Mission
Control
Academy
Mission#1
Project
Rooms 7 &
[PA] Geopolitics and the
Space Exploration
TBD

[TPLunar10]
(working
session
)
TP Lu-

Future of

[Optional]
Participant
Talk-6

[TPTBD]
(working
session
)
TP TBD
Room

Transfer [APP]

[D
AHP
S11]
A
Da
y
in
an

[APP] TU Delft - Den Haag

Wednesday 1

[TPDebris
-10]
TP Debris
Room
(Fellow-

[DASCI-13A]
Rover acDinner
TU Delft

BreakBreakfast
Breakfast
fast
TU Delft
TransTrans- Transfer [All] TU Delft - ESTEC NoTU
fer
fer
ordwijk
Delft
Transfer
[APP]
[SCI]
Delft toPotential
[DA-HUM-9&10]
[DA-HPS-9&10]
[DA-ENG-9&10]
[DA-PEL-9]
[DA-MGB-9]
[DA-APP-9]
[DA-SCI-09]
Professional
Professional
Regulatory
NLR
EAC
Field
Dutch
Tour
Professional
tripEnvironment
Aerospace
to
Visit
Visit
Westerbork
to
to[Technologies
Visit
European
theCenter
European
& Business
Astronaut
- Aviation
for
Astronaut
Innovation
theCenter
and
Future]
Center
Space
The
Applications
[D
[D
[Technologies
for the
Space
NLR
TBD
SRON,
Utrecht
European
European
European
MGB
Netherlands
Astronaut
Board
Astronaut
Astronaut
Room
Aerospace
Center,
Centre,
(Aerospace
Center,
Cologne
Cologne
Centre
Cologne
Engineering,
(NLR)
in Marknesse
Building
62,Future]
Meeting
Room 1)
A- AASTRON, Dwingeloo
SCI EN
[Technologies for the Future]
Westerbork Synthesis Radio Telescope
[Technologies for the Future] In-situ -1 G1]
11]
LOFAR Superterp, Exloo
[Technologies for the Future] Close- Ast Ser
[Technologies for the Future] Bio
rovici
[Technologies for the Future] Bio
bi- ng
[Technologies for the Future] Syn[Technologies for the Future] Driol- Sp
Lunch
T ace
ESTEC
Transfer
Lunch
Transfer [SCI]
[PEL] SRON
ISIS Delft
Utrecht
- TUtoDelft
ASTRON Westerbork
Lunch
Transfer
TU
Delft [APP] NLR Marknesse to Inmarsat Burum
TU Delft
ESTEC Facilities Tour
ESA ESTEC
Transfer [MGB] TU Delft - Refugee Location NL (?)

Transfer
[ENG+
Transf

Monday 30

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 6

SSP18 Activities

SSP18 Logistics

Week 31

30 July to 5 August, 2018

[D
AEN
G14]
De
par
tm
ent
Pro

Weekly

Transfer [PEL] TU
Delft - Univer[D
[D
[D
[D
[D
A- A- A- A- AHU PEL HP MG AP
M- -1 SBP14] 4]
14] 14] 14]
Pro Mo Fi- Ma Fijec on nal rke nal
t
Go Pre tin Pro
Pre ver sen g
jec
sen na tati Co t

4

5

6

Brunch
TU Delft

7

8

Saturday 4

30 31

7

8

3

4

5
9 10 11 12

2

Dinner
at PV Location

Professional
Visit (ASML,
Veldhoven, NL)
(evening accommodation
in Luxemburg)
N/A

Professional
Visit (ASTRON,
Dwingeloo,NL)
(evening accommodation
in Bremen)
N/A
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Transfer [70
pax] TU Delft ASTRON
Dwingeloo OHB/Airbus Bremen

Sunday 5

27 28 29 30 31

20 21 22 23 24 25 26

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th

Transfer [70
pax] TU Delft ASML Veldhoven
- SES Luxembourg

Breakfast
TU Delft

23 24 25 26 27 28 29

16 17 18 19 20 21 22

(Optional) Space Job Fair
Lobby & Lecture Hall A (TU Delft
Aerospace Engineering, Building 62)

Transfer [APP] TU Delft to S&T
[DA-ENG-13B]
[DA-PEL-13]
[DA-MGB-13]
[DA-HPS-13]
[DA-APP-13]
[DA-SCI-13B]
Potential
Mission
Design
Telemedicine
Science
RoverProfessional
&
Control
activity
[&]
Meaning
Technology
and
Academy
- Self
(Part
Visit
[D
Rescue
1):
Corporation
- [D
Mission#2
Creating
from
[D Mars
Value
Workshop
[D In[DSpace
&[D
Professional
[D
Visit
Project
TBD
MGB
HPS
Science
Mission
Board
classroom,
Rooms
[&]
#2
Room
Technology
7 &additional
8(Aerospace
(Fellowship
Corporation
sites
Engineering,
Building
around
A-in -TU
Delft
A2.220
Building
Delft
A&Campus
2.230)
62,
A- Meeting
A- ARoomA-1)
Project Rooms 7 & 8 (FellowEN SCI PEL HP AP HU MG
ship Building - 2.220 & 2.230) G- -1 -1 SPM- B15] 5]
5]
15] 15] 15] 15]
Lan Vis Fi- Fi- Fi- Ma DA
der it- nal nal nal rs
FiDe ing Pre Pre Pro 20 nal
sig an sen sen jec 68 MG
n
Ex
tati tati t
HU B
HA opl on on Pre M
Bo
L
an an s
sen Cla ard
[DA- [DA- Din- Trans Trans Dinner
Departmental
Dinner
SCI-1 ENG- ner
fer
TU Delft
TU Delft
3C]
13C] TU
[PEL]
Rover Mis- Delft
sion
Stud
Cony
trol
Culture Night-5
Tim
Acad
e
emy
for
DA
Present
atio
ns

[D
ASCI
-1
4]
De
par
tm
ent
Pre

Breakfast
TU Delft

Friday 3

Lunch
Transfer
Transfer[PEL]
[APP+ENG+SCI]
Airbus DS Leiden
ESTEC- Planet
Lunch
Amsterdam
Transfer
TU -Delft
TU Delft
TU Delft
[PEL] Uni-

Transfer
[APP+ENG+SCI]
Transfer [PEL]
TU Delft - ESTEC
[D
[D
[D
[D
[D
[D
[D
A- A- A- A- A- A- AHU SCI PEL EN AP MG HP
M- -1 -1 G- PBS12 2]
2]
12] 12] 12] 12]
&1 Cu Pot Cu Cu Sp
Tel
3]
bes ent bes bes ace em
Soc at
ial
at
at
Res edi
iet Env Pro Env Env our cin
al
iro fes iro iro ce
e

Breakfast
TU Delft

Thursday 2

3

9 10 11 12 13 14 15

2

1

F Sa Su

July 2018
M Tu W Th

SCHEDULE

Transfer [50
pax]
SES
Luxembourg
- TU
Delft

Transfer [50
pax]
OHB
Bremen
- TU
Delft

Professional Visits (SES and Luxembourg-based
start-up companies)
N/A

Transfer
[TPLunar]
SES
Luxembourg
- EAC
Koln

Transfer
[TPLunar]
OHB
Bremen
- EAC
Koln

Professional Visits (Airbus and
OHB)
N/A

Monday 6

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 7

SSP18 Activities

SSP18 Logistics

Week 32

[TPClimate
-11]
(working
session
)
TP Climate
Room

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

[TPDebris
-11]
(working
session
)
TP Debris
Room
Lunch
TU Delft

[TPClimate
-13]
(working
session
)
TP Climate
Room

Breakfast
TU Delft
[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

[TPLunar13]
(working
session
)
TP Lunar
Room

Wednesday 8

[ [TP-Debris-12] (working
[TP[TP[TPT session)
Debris
Lunar- Climate
P TP Debris Room (Fellowship
-14]
14]
-14]
- Building Instruction Room 6
(work- (work- (workC - 1.610)
ing
ing
ing
l
session session session
i
)
)
)
m
TP Lu- TP CliTP Executive Summary Workshop (1) TP
a
nar
mate
HUM Classroom (Fellowship Building -ExecIT4 - 1.560) and theater
t
Room
Room
utive
e
(Fel(FelSumlowlowTransfer [TP Lu- Dinner
Dinner
nar] EAC
TU Delft
TU Delft
Cologne-Delft
EAC European
Astronaut
Centre, Linder
Hoehe, 51147
[PA] Arthur C. Clarke Panel
Köln, Germany
TU Delft Aula

[
T
P
T
B
D

Lunch
TU Delft

[TPLunar11&12]
Visit to
European
Astronaut Moon
Ana-

Breakfast
TU Delft

Tuesday 7

Lunch
TU Delft

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

Breakfast
TU Delft

[TP[TPTBD]
Climate
(work- -16]
ing
(worksession ing
)
session
TP TBD )
Room
TP
(Felnear sports Edicafe
lowtors
ship
WorkBuildDinner
TU Delft

[TPDebris
-13]
(working
session
)
TP Debris
Room

6 August to 12 August, 2018

[TPLunar16]
(working
session
)
TP Lunar
Room
(Fellow-

[TPDebris
-15]
(working
session
)
TP Debris
Room

[TPDebris
-16]
(working
session
)
TP Debris
Room
(Fellow-

[TPLunar15]
(working
session
)
TP Lunar
Room

Thursday 9

[TPTBD]
(working
session
)
TP TBD
Room
(Fellowship
Build-

[TPClimate
-15]
(working
session
)
TP Climate
Room

[TPLunar18]
(working
session
)
TP Lu-

[TPLunar17]
(working
session
)
TP Lunar
Room

[TPClimate
-17]
(working
session
)
TP Climate
Room

[TPTBD]
(working
session
)
TP TBD
Room

8

Saturday 11

27 28 29 30 31

TP Internal Review
Core Lecture Hall

TP Internal Review
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)

Study Time for TP Internal Review
N/A

Culture Night-6

Dinner
TU Delft

5

Dinner
TU Delft

Brunch
TU Delft

20 21 22 23 24 25 26

TP Internal Review
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Brunch
TU Delft

4

9 10 11 12

3

[TPTP Internal Review
Climate Core Lecture Hall (Aerospace Engi-18]
neering, Building 62, Lecture Hall A)
(working
session
)
TP CliTP Internal Review Feedback
In Individual TP Rooms

Weekly Class

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

[Optional] Participant Talk-7
Core Lecture Hall (Aerospace Engineering, Building 62, Lecture Hall A)
Dinner
TU Delft

[TPDebris
-18]
(working
session
)
TP De-

Lunch
TU Delft

[TPDebris
-17]
(working
session
)
TP Debris
Room

Breakfast
TU Delft

Friday 10

7

2

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th
4

5

6

7

8

1

9

2

Sunday 12
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24 25 26 27 28 29 30

17 18 19 20 21 22 23

10 11 12 13 14 15 16

3

F Sa Su

September 2018
M Tu W Th

SCHEDULE

167

168

[TPDebris
-20]
(working
session
)
TP Debris
Room
(FellowDinner
TU Delft

[TPClimate
-20]
(working
session
)
TP Climate
Room
(Fellow-

[TPTP
Debris-19]
(working
session)
TP Debris
Room (Fellowship
Building Instruction
Room 6 -

[TPLunar20]
(working
session
)
TP Lunar
Room
(Fellow-

[TPLunar
-19]
(work
ing
session)
TP
Lunar
Roo

[TPTBD]
(working
session
)
TP TBD
Room
(Fellowship
Build-

[TPClimate
-19]
(work
ing
session)
TP
Cli-

Lunch
TU Delft

[TPTBD]
(work
ing
session)
TP
TBD
Roo
m

Breakfast
TU Delft

Monday 13

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

Week 8

SSP18 Activities

SSP18 Logistics

Week 33

[TPTBD]
(working
session
)
TP TBD
Room
(Fellowship
BuildDinner
TU Delft

Lunch
TU Delft

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

Breakfast
TU Delft

[TPDebris
-22]
(working
session
)
TP Debris
Room
(Fellow-

[TPDebris
-21]
(working
session
)
TP Debris
Room

[TPClimate
-22]
(working
session
)
TP Climate
Room
(Fellow-

[TPClimate
-21]
(working
session
)
TP Climate
Room

Tuesday 14

[TPLunar22]
(working
session
)
TP Lunar
Room
(Fellow-

[TPLunar21]
(working
session
)
TP Lunar
Room

[TPLunar24]
(working
session
)
TP Lunar
Room
(Fellow-

[TPDebris
-23]
(working
session
)
TP Debris
Room

[TPDebris
-24]
(working
session
)
TP Debris
Room
(Fellow-

[TPClimate
-23]
(working
session
)
TP Climate
Room

[TPTBD]
(working
session
)
TP TBD
Room
(Fellowship
Build-

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

Study Time for TP Executive Summary and Report Draft
N/A

[TPClimate
-24]
(working
session
)
TP Climate
Room
(FellowDinner
TU Delft

Lunch
TU Delft

[TPLunar23]
(working
session
)
TP Lunar
Room

Breakfast
TU Delft

Wednesday 15

[TPDebris
-26]
(working
session
)
TP Debris
Room
(Fellow-

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

[TPTBD]
(working
session
)
TP TBD
Room
(Fellowship
Build-

[TPLunar25]
(working
session
)
TP Lunar
Room

Thursday 16

[TPClimate
-26]
(working
session
)
TP Climate
Room
(Fellow-

[TPClimate
-25]
(working
session
)
TP Climate
Room

Study Time for TP Executive Summary and Report Draft
N/A

[TPLunar26]
(working
session
)
TP Lunar
Room
(FellowDinner
TU Delft

Lunch
TU Delft

[TPDebris
-25]
(working
session
)
TP Debris
Room

Breakfast
TU Delft

13 August to 19 August, 2018

[TPLunar28]
(working
session
)
TP Lunar
Room
(FellowDinner
TU Delft

Lunch
TU Delft

[TPDebris
-27]
(working
session
)
TP Debris
TP

Breakfast
TU Delft

[TPDebris
-28]
(working
session
)
TP Debris
Room
(Fellow-

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

[TPLunar27]
(working
session
)
TP Lunar
Room

[TP[TPTBD]
Climate
(work- -28]
ing
(worksession ing
)
session
TP TBD )
Room
TP Cli(Felmate
lowRoom
ship
(FelBuildlowTP Executive

Weekly Class

[TPClimate
-27]
(working
session
)
TP Climate
Room

Friday 17

[TPLunar30]
(working
session
)
TP Lunar
Room
(Fellow-

[TPDebris
-29]
(working
session
)
TP Debris
Room

8

4

5

9 10 11 12

3

[TP[TPClimate TBD]
-30]
(work(work- ing
ing
session
session )
)
TP TBD
TP Cli- Room
mate
(FelRoom
low(Felship
lowBuildTP Executive

[TPLunar29]
(working
session
)
TP Lunar
Room

Dinner
TU Delft

[TPClimate
-29]
(working
Brunch
session
TU Delft
)
TP Climate
Room

27 28 29 30 31

20 21 22 23 24 25 26

Saturday 18

Talent Night

[TPDebris
-30]
(working
session
)
TP Debris
Room
(FellowDinner
TU Delft

Lunch
TU Delft

[TPTBD]
(working
session
)
TP TBD
Room
(Fellow-

Breakfast
TU Delft

7

2

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th
4

5

6

7

8

1

9

2

Sunday 19

Page 8/9

24 25 26 27 28 29 30

17 18 19 20 21 22 23

10 11 12 13 14 15 16

3

F Sa Su

September 2018
M Tu W Th

SCHEDULE

Dinner
TU Delft

[TPLunar32]
(working
session
)
TP Lunar

[TPTBD]
(working
session
)
TP TBD
Room
(Fel-

[TPTP
Debris-31]
(working
session)
TP Debris
Room (Fellowship
Building In-

[TPDebris
-32]
(working
session
)
TP Debris

[TPClimate
-31]
(work
ing
session)

[TPClimate
-32]
(working
session
)
TP Climate

[TPLunar
-31]
(work
ing
session)
TP

Lunch
TU Delft

[TPTBD]
(work
ing
session)
TP
TBD

Breakfast
TU Delft

Monday 20

Central European Time Time Zone

12 am

11 pm

10 pm

9 pm

8 pm

7 pm

6 pm

5 pm

4 pm

3 pm

2 pm

1 pm

Noon

11 am

10 am

9 am

8 am

7 am

6 am

5 am

4 am

3 am

2 am

1 am

Week 9

SSP18 Activities

SSP18 Logistics

Week 34

Dinner
TU Delft

[TPLunar34]
(working
session
)
TP Lunar

Lunch
TU Delft

[TPLunar33]
(working
session
)
TP Lu-

Breakfast
TU Delft

[TPDebris
-34]
(working
session
)
TP Debris

[TPTBD]
(working
session
)
TP TBD
Room

[TPClimate
-34]
(working
session
)
TP Climate

[TPClimate
-33]
(working
session
)
TP Cli-

TP Report Due

[TPTBD]
(working
session
)
TP TBD
Room
(Fel-

[TPDebris
-33]
(working
session
)
TP De-

Tuesday 21

Dinner
TU

Lunch
TU
Delft

[TPClimate
-35]
Presentation
Rehearsal

Breakfast
TU Delft
[TPDebris
-35]
Presentation
Rehearsal
TBD

[TPLunar35]
Presentation
Rehearsal
TBD

Wednesday 22

[TPTBD-3
5] Presentation
Rehearsal
TBD

Thursday 23

SSP18 Bonﬁre
TBD

Dinner
TU Delft

TP Feedback from TP Chairs
TBD

SSP Feedback Session with ISU President

TP Final Presentation #4
TBD

TP Final Presentation #3
TBD

Lunch
TU Delft

TP Final Presentation #2
TBD

TP Final Presentation #1
TBD

Breakfast
TU Delft

20 August to 26 August, 2018

Transfer Scheltema Leiden - TU
Delft

Closing Party
TBD

Closing Ceremony & Reception
University of Leiden, Academy
Building

Transfer TU Delft - Academiegebouw Leiden

Deregistration & Bike Return

Farewell Brunch
TU Delft

...SSP18 Bonﬁre
TBD

Friday 24

7

8

3

4

5

9 10 11 12

2

Airport Transfer TU Delft - Schiphol

Airport Transfer TU Delft -

Participants Check-out

Airport Transfer TU Delft - Schiphol

Saturday 25

27 28 29 30 31

4

5

6

7

8

1

9

2

Sunday 26

24 25 26 27 28 29 30

17 18 19 20 21 22 23

10 11 12 13 14 15 16

3

F Sa Su

September 2018
M Tu W Th

Page 9/9

Airport Transfer TU Delft - Schiphol

Airport Transfer TU Delft - Schiphol

20 21 22 23 24 25 26

13 14 15 16 17 18 19

6

1

F Sa Su

August 2018
M Tu W Th

SCHEDULE

169

Space Studies Program
Program Handbook
ISU Central Campus
Strasbourg, France
International Space University
Parc d’Innovation
1 rue Jean-Dominique Cassini
67400 Illkirch-Graffenstaden
France
Tel: +33 (0)3 88 65 54 30

www.isunet.edu

isussp

@spaceuniversity

@isu_ssp

