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New Horizons Mission to Pluto

Began in 2006...
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Hacking and Hackathons

People love to “hack” and will do it in their spare time for free!

How a hackathon generally works:
* Time-limited, usually in a single physical location
* Challenges posed by organizers, sponsors, or participants

* Participants form teams to tackle challenges and “hack” solutions
* Solutions are open source
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Hackathon Benefits

 Why get involved as a participant?

* Chance to learn about and help solve real challenges
* Personal development

* Professional networking opportunities

* Fun and enjoyment!

 Why get involved as a sponsor?
 Brand awareness and outreach

* Hiring opportunities — interns and full-time employees with STEM skills
* Tools and product usage and development, real-time feedback
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NASA International Space Apps Hackathon

* Beganin 2012 — now the world’s largest hackathon

* Goals:
* Exemplifies principles of transparency, participation and collaboration
* Utilizes openly available data, supplied through NASA missions and technology
 Utilizes the talent and skill of passionate volunteers from around the planet
* Advances space exploration and improve the quality of life on Earth

e www.spaceappschallenge.org
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http://www.spaceappschallenge.org/

How It Works

* NASA posts challenges it wants solved & picks a weekend for the hackathon

* Volunteer organizers host the event in their cities

* Participants attend virtually or physically

* They pick a challenge, form teams, and use open data sets to solve the challenges

* On Sunday they present to their local judges and 2 winning teams are selected for a
further round

* NASA then judges all the winning presentations and picks the global winners
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Solution Types

Solutions are usually software or digital:

* Websites

* Videos

 Virtual Reality and Games

* Mobile Apps

 Machine Learning Algorithms and data sets

But they can be hardware or physical too...
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NASA Hackathon Statistics

2012 2,000
2018 25,000 187 69
2019 29,000 (+1350%) 230 (+820%) 80 (+370%)
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Examp

es of NASA Challenges

CATEGORIES

Earth’s Oceans

From beaches and salt marshes, to the open ocean,
sea ice, and the sea floor, Earth’s oceans are

dynamic. This challenge category will ask you to use
NASA data to better understand and protect Earth’s

oceans

Our Moon

Across human history, our moon has been a faithful
beacon to observers of the Earth’s sky. Challenges in
this category will ask you to think creatively about our
nearest neighbor, and to interpret NASA data and

concepts to find solutions.

Planets Near And Far

From our neighboring planets to those only visible
through the most powerful telescopes, other
planetary bodies have long fascinated scientists
artists, and explorers. This challenge category will
ask you to use NASA data to explore the systems of

other planets, near and far.

CHALLENGES | PLANETS NEAR AND FAR

Find a challenge, build a team, get started hacking.

Q

Build a Planet

Your challenge is to create a game
that will allow players to customize the
characteristics of a star and design
planets that could reasonably exist in
that star system. Ensure that this
game provides an educational

experience for players!

Out of This World!

Create an app to pilot an unmanned
aerial system (UAS), such as a NASA
space drone, utilizing the 6-axis gyro
sensor within a smartphone or tablet.
The piloting app can be combined
with multiple sensors for flight

precision and the best maneuverable

The Memory-Maker

Traditional electronics do not work
well on Venus, and memory is one of
the biggest challenges. Your
challenge is to develop mechanical
approaches to accomplishing tasks
normally done electronically within the

context of space exploration.

www.deploy.solutions

Chasers of the Lost Data

Help find ways to improve the
performance of machine learning and
predictive models by filling in gaps in
the datasets prior to model training.
This entails finding methods to
computationally recover or

approximate data that is missing due

DEPLOY

S OLUTIONS




2018 Global Winners

LUNAR VR

FINAL GLOBAL STANDINGS

We congratulate all of the teams that participated in Space Apps 2018.

@ Lunar VR - An Immersive experience like astronaut. U A
Watch later  Share

®

Best Use of Data

£
)
!,
Olik Aria EarthMOOG Space Painters Voice raisers
' ‘ Artity the Eorth - L [ s sone . The Land Where Displaced People Settle

orked on a solution for
Virtual Space Exploration

Lunar VR project’s challenge is to create a VR experience that
enables the public to explore the Moon.
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2018 Global Winner Example — Best Use of Data:
Team Olik

“Only 12 astronauts have walked on the moon in the history of mankind. ,

o . . i ) * Resources used:

So it is quite rare to be this close to the moon. In Lunar VR we tried to give . 3D model of Lunar Module

the user an opportunity to explore the moon and marvel at its beauty.” (https://nasa3d.arc.nasa.gov/detail/lunarlandernofo...)

* 3D model of Apollo 11 Landing site
(https://nasa3d.arc.nasa.gov/detail/Apolloll-Landin...)

* Texture map of Moon (https://moontrek.jpl.nasa.gov/ )

* LRO Diviner Surface Temperature Mosaic
(https://trek.nasa.gov/moon/TrekWS/rest/cat/data/st...)

* Bootprint texture of first man on the moon (
https://nasa3d.arc.nasa.gov/detail/as11-40-5878 )

* Apollo 11 mission information (
https://www.nasa.gov/mission pages/apollo/missions...)

e LRO 3D model (https://nasa3d.arc.nasa.gov/detail/jpl-vtad-Iro)

* Tools used:
* Unity 3D
* Blender
* C# programming language
- , y * Adobe Photoshop
/ | ‘ if Rl * Google Cardboard SDK
Pause (k) ' Qs * TTS service used from Neospeech (www.neospeech.com)

Video: Team Olik. https://youtu.be/25xkBeYIMCO

More information on the project: https://2018.spaceappschallenge.org/challenges/universe-

beauty-and-wonder/virtual-space-exploration/teams/olik/project & )
www.deploy.solutions
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CANADA’S
HISTORY IN



Space Apps In Canada

* |nitially the events were simply the local versions of the NASA event
* Early history is quite hard to pin down

* Beginning in 2017, Canadian federal government began to support the event

S OLUTI ONS
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Space Apps In Canada Statistics

Year Locations Total Participants on CSA
Part|C|pants challenges

2012 Vancouver, Montreal

2013 Toronto ? -
2014 Toronto, Kitchener-Waterloo ? -
2015 Toronto ? -
2016 Toronto, Kitchener-Waterloo ? -
2017 Toronto, Kitchener-Waterloo, Ottawa 200 30
2018 Edmonton, Winnipeg, Kitchener-Waterloo, Toronto, Ottawa, Montreal 425 56
2019 Halifax, Calgary, Edmonton, Kitchener-Waterloo, Ottawa, Montreal, Toronto 600 173
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SkyWatch

e Skywatch team won global event in 2014 solving an astrophysics challenge
* The team started building Skywatch shortly after
* The only company created in history of event?

e CEO James Slifierz remembers how fascinating it was to show up at the event and
learn about space - began to understand geospatial EO.

» Space Apps doesn’t outright encourage creation of a business. It’s a gateway into
space industry and exposure to cool things. Wouldn’t have known about space
industry needs otherwise.

DEPLOY 18
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SPACE PP

Space Apps Ottawa

NASA

HS L »

)

QSHIFT g3

* Began in 2017 by myself, Ryan Anderson, Arthur Ruff with help from
Space Apps Toronto and Waterloo. Now we have 10 regular organizers
& volunteers.

* Hosted and strongly supported by Dr. Steven Muegge and Carleton
University’s Technology Innovation Management (TIM) program.

* 65 participants this year, many university students or recent graduates

* Our %oals include gender parity and increasing engagement from
youth and traditionally under-represented groups

* Recent rebranding to emphasize dual nature of event (NASA + CSA) SPA[}E APPS

* WwWw.spaceappsottawa.com OTTAWA
e e"%v
LN Y

L7 (9
"%M?N CHALLENGES 6\:3.00
SPaceappso™
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http://www.spaceappsottawa.com/

Examples of CSA Challenges

Challenge 4: Radi-N2 Interactive Map: Graphical Representation of Radiation Across Challenge 1: STRATOS

Canada The CSA uses stratospheric balloons to test and validate new technologies designed for long-duration space missions and to conduct scientific experiments in a
space-like environment. The CSA captures in-flight images and compiles telemetry data (altitude, speed, atmospheric pressure, temperature, etc.) related to
balloon movement. Since this variety of data is of definite use to scientists involved in STRATOS experiments and to the general public, it is freely disseminated
and accessible to all

Make the most of David Saint-Jacques', Chris Hadfield's and Robert Thirsk's missions to help Canadians visualize or interpret radiation data collected on the ISS
and on Earth

Give us a solution that will make it easier to consult this information and that will highlight this data on the environment of the stratosphere

» © —— 0 000000 / 000212 Stratos: the CSA stratospheric balloon program (Credit: CSA)
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2019 Space Ottawa NASA Global Nominee Example
— Team Moon Cake

“Your challenge is to create an artistic work to
communicate, inform, or inspire others about
humanity’s return to the moon.”

“We created a short animation about a child who is
told a bedtime story about the moon and its
residents. We wanted to incorporate recent events
into our project such as the first all-female
spacewalk on Friday and the plan for the first
woman on the moon by 2024. Our target audience
is children, because they are the next generation,
and we also wanted to spark imagination by
referring to the many myths and legends about the

o
Video: Team Moon Cake. https://www.youtube.com/watch?v=PCiBTGjpnDU maoon.
More information on the project: https://2019.spaceappschallenge.org/challenges/our-
moon/art-side-moon/teams/mooncake/project
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https://www.youtube.com/watch?v=PCjBTGjpnDU
https://2019.spaceappschallenge.org/challenges/our-moon/art-side-moon/teams/mooncake/project

Government of Canada’s Support for Space Apps

* The Canadian Space Agency is the primary federal organization supporting Space Apps in Canada, assisted
by others such as Natural Resources Canada.

» CSA effort led by Access to Information and Open Data team and includes support from scientists,
engineers, and astronauts

* CSA developed its first data strategy in 2019 and included community engagements, such as hackathons,
to facilitate the use of data and access to science

* Why is the CSA involved?

Major benefit: Raising awareness of CSA mandate and missions. Educational outreach opportunity to educate
participants on CSA missions (ex RCM, NEOSSat, or recent David Saint-Jacques mission)

Create links by informing university students on how they could become interns
Promote STEM careers especially to under-represented groups

Help CSA unlock the value of its data with the help of data users

Support Open Government Initiative.

S OLUTI ONS

22



Canada’s Open Government Initiative

« “Canadians are best served by open, accountable and transparent government that builds trust in
public institutions. In that spirit, it is important that we continually and collectively stress the
Importance of scientists in the Government of Canada speaking freely about their work.”

e 2020 Open Government Roadmap being worked on. Item #5: Open Science:

The Government of Canada will make federal science, scientific data, and scientists more accessible.

detye_llgp a Canada Open Science Roadmap to provide a plan for greater openness in federal science and research
activities

provide a platform for Canadians to find and access open access publications from federal scientists

raise public awareness of federal scientists’ work and of open science

promote open science and solicit feedback on stakeholder needs

measure progress in implementing open science and the benefits it can provide
https://open.canada.ca/en/content/canadas-2018-2020-national-action-plan-open-government#toc8
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Global Space Industry — Downstream Trends

* The rate of satellite launches and big data from space is exponentially increasing

Data from space is non-standard, very large & complex

* New Space incubation is proceeding rapidly in USA, EU, Luxembourg, UK, many
other countries

Canada is becoming globally less competitive in space investment activity

DEPLOY 25
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Issues for Businesses Developing Downstream
Space Applications

* Businesses are frequently unaware of availability of space-based data sets, unsure how to
leverage them, or it is prohibitive to proceed

* Major software failure factors are:
* unclear business requirements
lengthy development or planning times
lack of agile process
Deferring risks
Lack of end user engagement and change management

* These all appear to be major risk factors currently for downstream software development

DEPLOY 26
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Space Apps Benefits for Canada

e Space investment is generally a GDP multiplier. Space Apps is a low-cost and -risk way of
getting outreach for space.

e Raise awareness with businesses that are not (currently) space-enabled

* Rapidly prototype to innovate and reduce risks, before proceeding with formal development
projects

* Increase STEM skills (including under-represented groups)

e Educate our youth

* Promote job creation and growth

* Promote science and open data

* Tap into wealth of design, development, Al, big data experience in other industries
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Canada’s Unique Opportunity

* 5vyears ago, very few young people had direct exposure to space and its interesting problems. Space
Matters and Don’t Let Go Canada campaigns are proof of need to educate

* If you want to gain political support for continued investment — maybe this should be part of your
strategy.

* Canada is home to some of the world’s best scientists, engineers, designers, programmers, Al and big
data experts

* We have a long history of space exploration, satellite operations and engineering, and great data
* We have a great R&D and innovation infrastructure
* We have globally unique level of government support for Space Apps hackathons

* Therefore, we can create enduring success with some imagination, experimentation, and sustained
investment
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Limitations of current NASA International
Space Apps Hackathon

* 48 hours is too short for real solutions to be developed*

* Time must be spent familiarizing with the data before even thinking about what is possible

* There is no distinction between “concept generation/solution exploration” and actual development of a solution
* The “solutions” are actually “hacks” without mechanism/incentive to turn them into production-ready code

* Primary benefit of a single 48-hour hackathon is raising awareness, not likely to generate real world solutions

* Each annual hackathon is a “one time” event, without a framework for follow-up

* Organizer and sponsor investments in the hackathon are therefore expensive in terms of time, money, energy

* There is little incentive or budget for organizers to invest in longer-term processes, tools, documents

 Complex branding and organizing: globally it’s NASA event, locally it’s Canadian

* Usually.
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Concept:. Space Apps Hackathon+

Multi-phase virtual hackathons to build specific software solutions.

Flexible framework maximizes organizing investments, sponsorship, participation

Phases alternate between 48-hour “concept” hacks and 7-day “development” hacks
» Cash prizes/incentives, virtual events to maximize participation and results

* Open source solutions encourage reuse and commercial development

Multiple hackathons could be run in parallel, in partnership with other industries (ex
for agriculture, resource extraction, urban planning)
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Next Steps

» Spread the word: tell your family, friends, colleagues about Space Apps hackathon

* Getinvolved!
e As an organizer, sponsor, volunteer, participant

* wWwWw.spaceappsottawa.com
* www.spaceappschallenge.org

* Interested in discussing Space Apps or the Hackathon+ concept?
* Email nkellett@deploy.solutions
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Help us reach
new horizons.
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