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Co sa dnes dozviete?

 Na ¢o mysliet v prvotnej faze?

« Ako zadat?

« Ako to vidia investori?

* Prilezitosti v sektore

* Precdo si zalozit vesmirny startup?



(ne)Startupové spravanie/na ¢o mysliet
ako prototypovat?
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Technolo?'\ck
gkalovate '09.
UmozZnuju pouzité technolégie a procesy

nahle zmeny dopytu po produkte
bez zbytocnych dlhodobych nakladov?

Konkurenciou
Zhodnoﬂ‘rel'm:j?

Existuji zname konkurencné
rieSenia, medzi ktoré vie komunita
hodnotu produktu umiestnit bez
potreby osvetovych kampani?

Désledok kvalitného
vzdeldvania

ora(amck

v/ (e

&l e\nﬁ?

Existuje komunitna platforma, po
ktorej sa vie produkt dlhodobo Sirit

organicky, bez potreby udrziavania
predaja?

Pkceleracia

M gkalovania
odporUcania o :
Prvotné v korunite Tu zacina mat zmysel

adO(acie externé financovanie

Produkt
Startup produktu 2va\idov609
ST ? 5
v C\elove\) komunite Tu mozu tim aj cely ekosystém
Toto je zaciatok validdcie, osldvit uspesne ukonceny startup ‘
nie tspech. nového produktu v prvej komunite

a zaciatok jeho sSkalovania.

Spat k dizajnu, chceme investovat do vyvoja
Skalovatelného produktu, nie predaja
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HOW NOT TO BUILD A MINIMUM VIABLE PRODUCT

Ako
budovat
MVP?

HOW TO BUILD A MINIMUM VIABLE PRODUCT
1 2 3

FRED VOORHORST WWW.EXPRESSIVEPRODUCTDESIGN.COM




SARIO SLOVAK

SLOVAK INVESTMENT AND SPACE OFFICE

TRADE DEVELOPMENT AGENCY

Co na to
investori?

Evaluating Startup Potential

Market Opportunity Market Timing

H1a

;A{\‘-,\I

Growth Team
Ambition Commitment
Scalability Team Structure

| { r
1S & ownersnig

A Startup - Evaluating startup potential by www.startupcommons.org
BY SA
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WHAT/ALIENS'DO/ON/EARTH

Vesmirne startupy a
moznosti ktoré ponuka
sektor
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Investment in Start-Up Space Companies
2012 to 2021, by Investment Type

~ mVenture Capital
m Private Equity |
= Seed/Prize/Grant
m Debt Financing
m Public Offering

m Acquisition

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

s Preco vesmir ako biznis vertikala?
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EMERGING MARKETS IN THE NEW SPACE ECONOMY

B seace noustry
[ space cotomzation
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TERRAFORMING
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SHOWCASE OF SLOVAK BUSINESS-LED EO PROJECTS

Infrastructure and land deformation
monitoring Insar.sk

Meteorological forecasting & modeling
Microstep MIS & IBL Software Engineering

Mining monitoring Photomap

Radiation monitoring ABmerit

Downstream ako
jednoduchsia cesta pre SK
startupy

Solar radiation monitoring Solargis

Belgié -
Belgien \4
Tuxembourg

SPE ~ Slovensko

France !udapo;l
{
2 A Magyarorsi

i Cp6
Hercegovina
Ly 5. ferna
R O8 Italia “‘“\";:':}
° Espana 7 May

“Madrid

“Aiger

Woran Malta

Early warning systems KAJO Services

Forest disturbance mapping
and monitoring YMS

Habitat monitoring Algoritmy SK
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SPACE OFFICE Nie ste v tom sami

| SLOVAK

SLOVAK SPACE ECONOMY OVERVIEW

) . . . ] Number of Companies Directly Involved in Space Sector
Slovakia has more than 40 companies actively involved in the

space economy. On top of that, there are more than 50 other

companies with a strong potential of entering space - working in eanhobservation [ ||
relevant areas of sectors such as electronics, high precision

H H Positioning &
machinery, industry 4.0 and ICT. Several of them already have Yo T 7

initial experience with space projects. Spaceraft _8
components

Launch vehicle
components

KEY FIGURES Ground systems

€ Production solutions - 2

4 0 5 5 0 Spacecraft integration - 1
1 2 O Stratospheric probe - 1

components
Companied directly People edployed by Reven nerated by
M . . . 4 Biotechnologies - 1
involved in the space companies directly com irectly
H H H H H Training & Upstream
economy with 50+ more involved in the space involved in the space c;:sm?ng -1 =

. . D
active in related areas economy economy Bl oownstream
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Slovak Space
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* Pozitivne odozvy od partnerov z privatneho sektora incubation
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New member, new
opportunities...
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INTERNATIONAL SPACE HACKATHON

ACTIN

DON'T MISS THE INTERNATIONAL HACKATHON
WITH CONTESTANTS FROM ALL OVER THE GLOBE
TO BECOME TOMORROW'S NEW SPACE ENTREPRENEUR!

T —

THE PARTICIPANT'S

- GUIDE :

Friday November 18"

1:300n Let's get to work! 3-00en
Welcoming candidates ﬂ Space experts Diner
I
3:00-4-00en 2o Back to work!
Finalization of teams Workshop ﬂ Space experts

Speed Learning
ﬂ Space experts Business coaches

Saturday November 197

1:30 - 3:00en
Preparation
8:30n for pitches On the way
Breakfast @\ Business coaches for the finals!
10:30pn H.00 - 6:00en
Training pitch Jury
session deliberation

TIMETABLE I

Design by la-ruelle.fr
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KEYMESSAGE

lea » O

WE NEED TO MAKE A BOLDER STEP TOWARDS SUPPORTING INNOVATION...

..AND DO IT IN COLLABORATION BETWEEN PLAYERS
RATHER THAN COMPETITION




INNOVATION ECOSYSTEM - INTRO

A University Science Park

Innovation Ecosystem g T
/- X
Refers to a loosely interconnected network of companies and other 4 oo \
entities that coevolve capabilities around a shared set of el
technologies, knowledge, or skills, and work cooperatively and E;j e ( ‘ % o I \ ¢ H
competitively to develop new products and services (Moore, 1993). University / Industry

\&{ ﬁj//

Key Elements are:

-

1. The Talents that will need to form the development or Startup teams and the ""
Network that will need to support them with advice, customer insights, first =
Government

investments, launching costumer ship etc.

2. The Support Mechanisms that are in place within Universities, Companies,
launching Customers or at regional Government level to support the swift
development of the teams and their products & services.

3. The Culture that either favors or discourages Risk taking, Collaboration with
other network partners, exploring new opportunities etc.

T =i=imovab @) spaCE:



MAKING UP A LIVING INNOVATION ECOSYSTEMS

Throughput (development of the ideas)

Input (idea generation)

(o Need-led Ideas _ o Throughpm:

/

e Products
* Science / R&D e Patents * Services Output (ideas have
* Prototypes e Startups * Jobs matured into products and
e Incubators » Companies services that are sold on

the international market)
== Input ~ / am Output

Talent base & Network
Support Mechanisms
T g Entrepreneurial Culture




OUR POTENTIAL & VISION

INTRODUCTION OF THE KOSICE CITY REGION

Kosice 2nd largest city in Slovakia
The average age of the population - 35 years
3 important Slovak universities (key are Technical and Medical)

Inhabitants in the region: 238 757
Total student base: 16544
Total ERC grants in all domains for the region since 2010: 500+
Total patents filed in the region: 156
Nr. of health related start ups created by the Universities 2014-2019: 60

_— : s

OUR JOINED 2025 VISION AND AMBITION FOR THE REGION

e Create a high impact entrepreneurial ecosystem focused on telco, health & space innovation

e Enabled by access to facilities and know-how in emerging technologies

e  Establish best practice knowledge transfer from foreign countries Tech clusters to Kosice

e  Supported by the formation of a corporate and educational collaboration platform to stimulate innovation
entrepreneurship

e  Supported by new sources of funding and programs for regional economic benefit

g™ TP B




NETWORK - SIZE OF COMMUNITIES

STUDENT BASE STEM
# of students in STEM disciplines (incl. Life Sciences) Possible challenges to approach the

Following BSc program communities
Following MSc program

Following a PhD program

STUDENT BASE MEDICINE Networking and engagement - Due pandemic
# of students in STEM disciplines (incl. Life Sciences) and restrictions students and innovators have
Following BSc program changed their behavior. No in person

Fojlowing Msc program meetings, they are studying & working from

Following a PhD program !
home and online...
STUDENT BASE BUSINESS & ECONOMICS

# of students in STEM disciplines (incl. Life Sciences)

Following BSc program Planned actions to mitigate the listed challenges
Following MSc program

Following a PhD program

We need use existing structures like university

STUDENTBASEOTHER == = courses & classes, business clusters and

# of students in STEM disciplines (incl. Life Sciences) . . . .
Following BSC program studgnt organizations to organize tog.ether info
Following MSc program sessions, workshops and meetups with

Following a PhD program students and young entrepreneurs to get them

involved.




INNOVLAB STARTUP CENTRUM

Kosice - Head Office

innoviab

startup centre of ¥ --

9. HEALTH 3. SPACE

5G, loT, VR [ AR, Ux Digital Health, Biotech, Commercial Upstream
Medtech, LifeTech & Downstream

We are the start-up center of Deutsche Telekom, based in Kosice. Our goal

- Is to support the development of the innovation ecosystem in the region of
'rF s innoviab @) SPACE :: east Slovakia. To achieve this, we work with young people, students and
start-ups and continue with schools, universities and local government.




SUPPORT & CULTURE - KOSICE STARTUP PLATFORM (*17.04.2019)

TECHNOLOGY

: tenorm oane 'h@
MEETUPS INNOVATION
TRANSFER Lokl PROGRAMS

KOSICE STARTUP PLATFORM

- I"' KOSICKY CASSOVIA
innoviab 1 SAMOSPRAVNY &5 SLOVAK
% startup centre of - - o ‘ -‘ = KRA| %@ QEL\/)VS'I["E]E.USTRY SPACE OFFICE



INNOVLAB ACTIVITIES TO SUPPORT ECOSYSTEM DEVELOPMENT

INNOVLAB ACTIVITIES

DEUTSCHE TELEKOM HACKATHONS [ WITSHP‘:fEV AK
ITSOLUTIONS SLOVAKIA ~——

AND TUKE / SPACE OFFICE
& SMART CITY

THEME

NN surorTiNG [
COMMUNITIES @5
/ PROJECTS
CONFERENCES

NAMAKANY DEN /

PROOF OF CONCEPT EU & MIRRI

T =i=imovab @) spaCE:

LOCAL

UNIVERSITIES  OVERNMENT

STARTUPS

/

b DEVELOPMENT
OF THE
ECOSYSTEM

WITH UNIVERSITIES
—

—

TELCO, SPACE,
HEALTH & AGRO...

WITH KOSICE
SELF-GOVERNING
REGION

LOCAL
DEVELOPMENT
PROGRAM

WITH USP TECHNICOM

' ;‘__ SLOVAK
INNOVATION DAYS SPACE OFFICE
~

WITH INNOVATION
CENTER OF THE
KOSICE REGION

A\




INNOVATION DAYS, DEMO DAYS, HACKATHONS MEETUPS

lnovaény den




VEDECKY KURIER - KOZMICKY STRAZCA

arrived at schools, students learned more about space debris existence,
dangers monitoring and removal

=

7,
; 7=\ UNIVERZITA
( ¢ A . VYSKUM-
W (@) ie @ SPACE: %-mov'ab M@cu.mv



STARTED NEW COOPERATION WITH
OF THE KOSICE REGION, KOSICE IT VALLEY,

DIGITALNA JESEN

INNOVLAB HAS BECOME A PART OF SPACE INCUBATOR
WITH THE WE CREATED THE
KOSICE HUB

ORGANIZED TO SUPPORT STARTUPS ECOSYSTEM IN THE
EAST SLOVAKIA REGION

ON OUR ONLINE EVENTS
IN OUR ONLINE COMMUNITY PLATFORM

IN THE LOCAL DEVELOPMENT PROGRAM
FOR START-UPS AND ENTREPRENEURS 2021, COOPERATION WITH
OUR LONG -TERM PARTNER

INSTALLATIONS FOR POPROC NURSERY
& PRIMARY SCHOOL - HELPING TO FIND PANDEMIC

-3
STUDENTS AWARDED WITH THEIR FINAL THESIS

ON INNOVLAB FACEBOOK, LINKED IN
ABOUT INNOVLAB

‘*‘lm‘ T PTV LB VARL

ﬂmmf \‘1"



THANK
YOU

’ I ' innovlab 9 '
- . % startup centre of F S

Whether you are looking for the way how to launch your startup,
or achieve specific innovation goals, or you just need to increase
the speed and scope of your existing programs,

we should definitely talk to each other.

Do not hesitate to contact us on
FMB_innovlab@t-systems.com

-

=~

i innovlab.sk in Innovlab_Kosice F @innovlabkosice \JJ) @innovlab_kosice
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ZOSTAVA TIMU

Stefan Hadbavny.- frontend - Gabriel Urpan - testing ~ Adam Tamas - backend.
. .

. °
@ )



.-« Motivacia

+ Prec¢o sme vyrobili appku

4

zaklade nasej skisenosti, kedze pracujeme v startup centre a aj v nasej

= e L _a . 2 N D . A -
spolocnosti Casto s mladymi ludmi alebo Skolami je dolezité zaCat co najskor a uz
mozno aj v predskolskom veku budovat pozitivnu skiisenost's vedou a modernymi
~ technoldgiami a snazit'sa o to hlavne hravou nendsilnou formu.

~ Cielom by malo byt ukazat Ze nejde o vec, ktoru mbze robitlen vybrana skupina ludi a
motivovat ich cez pozitivnu skisenost k tomu, aby neskor si zvolili pracovat v STEM
oblasti a ze im k tomu staéi sa postupne nauéit chapat'problém a analyzovat ho a
kriticky mysliet a pracovat's informaciami, programovat'a potom sa da lahko budovat
Specializacia na vedecky alebo inziniersky smer napriklad zamerany navesmir. 4

e B
Preto sme sa aj zapojili do aktivity noc vyskumnikov a vyvinuli nauénu aplikaciu o
kozmickom odpade, ktora by mala mala k tomu mladych ludi nadchnuit a motivovat,

-dozvediet sa o probléme kozmického odpadu viac. :

+ : ’ .



o f p bI [ 4 _
K0;M|6KY ODPAD: - | B T ro_ , em
. v Priblizenie problematiky kozmického odpadu
® objekty na obeznej drahe nasej planéty, N
® uznemaju ziaden ucel, . _ '
*  vytvorené ¢lovekom, * ;
® prevazne: vyhorené stupne nosnych rakiet,

“nefunkéné satelity, trosky,

® - ohrozuju druzice i kozmické lety.

32 : 8986

KOLKOODPADUJEVKOZME? . .

viac ako 36 000 objektov s priemerom >10 cm,
viac ako 1 000,000 objektov s priemerom 1-10 cm
viac ako 130 000 000 objektov s priemerom 0.1 -1 cm

e ®

Celkova vaha kozmického odpadu-sa edhaduje na 10 100
ton. Tolko vazi napriklad Eiffelova veza v Parizi.

®

4+ * - e : L



CDFMO 8

UKAZKA STUPANIA POCTU .

OBJEKTOV OKOLO ZEME

e
E = _ " bt ||I
Prostrednictvom nasej aplikacie je

_mozné sledovat zvysovanie poctu
objektov za uplynule roky. =

- Webova aplikacia -

Virtualizacia kozmického odpadu



https://www.youtube.com/watch?v=GeWkmIr_d_4&ab_channel=Kozmick%C3%BDstr%C3%A1%C5%BEca
https://www.youtube.com/watch?v=GeWkmIr_d_4&ab_channel=Kozmick%C3%BDstr%C3%A1%C5%BEca
https://youtu.be/GeWkmIr_d_4
https://youtu.be/GeWkmIr_d_4

e
Product Owner

Product
Vision

Product
Backlog

DEV PROCES

Ako sme pracovali
Daily
Stand Up

Sprint
1 week

Scrum Master .
s
PN

Dev team

Planning EIE

meeting
W
Sprint Review
+ Sprint Retrospective



React)S- FRONT-END JAVASCRIPT

LIBRARY

Three.js - JavaScrlpt 3D I|brary

o Satellite.js - satelllte
propagation via TLEs :

~N

7 &

O = B &)

File  Ear

Selection  View

EXPLORER

> OPEN EDITORS

, Frontend

1erminai

GO Kun Heip VI UGIZAUOTLS - SPAUE-UEDIS-FIOJECL - VISUdl SIUUIU LOUE

==+ stimalizationModal.css OptimalizationModal.js 3 ReadmoreModal.css ReadmoreModaljs

React-| pmjecl ) kozmlcka strazca 2 > src > components > Virtualizationjs > @ Virtualization > & <function>

v SPACE-DEBRIS-PROJECT 29 satOh]ectInqunChck
World.Js B 30 handleOpenModalSatInfo,
> i PDF 31 time,
) 32 earthRadiuskm,
P [ \hisss 33 satWakeUpZoom,
& AboutObjectModal... 32 isCheckedFilter,
AboutObjectModal... 3 setZoomhum,
36 } = props;
3 Controlers.css 37
Controlersjs EL] /{update objects locations
) 3 5 - =
3 Distance.css 39 const objectsData = useMemo(() => {
) X 46 if (!satData) return [];
Distance js a1 e e e e e
3 MenuDrawer.css 42 const data = satData.map((d) => {
q 43 const eci = satellite.propagate(d.satrec, time);
js M
Me_"unrawe”s a if (eci.position) {
=l ObjectCounter.css a5 const gdPos = satellite.eciToGeodetic(eci.position, gmst);
ObjectCounterjs 46 const lat = satellite.radiansToDegrees(gdPos.latitude);
R 47 const Ing - satellite.radiansToDegrees(gdPos.longitude);
S OptimalizationMo... 45 const alt = gdPos.height / earthRadiusKm;
OptimalizationMo... 49 return { ...d, lat, lng, alt };
< ReadmoreModal.css :2 ) - a
return dj
ReadmoreModal.js 52 s
3 Slider.css 2 5
e 54 if (isOpenModalSatInfo && objectInfoOnClick) {
5 Sliderjs 55 const position = data.filter((x) => x.ID === objectInfoOnClick.object.ID);
B Virtualizationjs 1 56 if (position.length 1) {
v & util 57 no. current. pointOfView(
) 58 ¢
B filterjs 59 lat: position[@].lat,
& App.css 60 1ng: position[@8].1lng,
E Apsz Al altitude: nositionlAl alt + 1
B itanjs DEBUG CONSOLE  JUPYTER  PROBLEMS (14)  TERMINAL
I indexcss You can now view earth in the browser.
B indexjs
DEES Local: http: //localhost : 3888/kozmi ckyodpad
© gitignore On Your Network: http://172.31.96.1:3088/kozmickyodpad
» BUIRE Note that the development build is not optimized.
> TIMELINE To create a production build, use yarn build.
> NPM SCRIPTS

> LOCAL HISTORY

P main*

< QoA

webpack compiled successfully

3 slider.



"info":{
"OBJECTﬁNAME":"VANGUARD 1",
"OBJECT_ID":"1958-002B",
"NORAD_CAT_ID":5,
"OBJECTﬁTVPE":"PAY",
"OPSﬁSTATUSic()DE":""J
"OWNER": "US",
"LAUNCH_DATE":"1958—93—17",
"LAUNCH_SITE":"AFETR",
"DECAYiDATE":"",
"PERIOD":132.72,
"INCLINATION":34.25,
"APOGEE":3833,
"PERIGEE":649,

"RCS":0.122,
"DATA_STATUS_CODE":"",
"ORBIT_CENTER":"EA",
"DRBITiTYPE":"ORB",
"ORBIT_ALTITUDE TYPE":"MEO"

1
“"tle”:{

"line1":"1 ©©805U 580028 22237.43319354 .00000174 ©0000-0 22372-3 © 9999",
"line2":"2 00085 34.2496 286.8512 1847288 347.9860 167.1844 10.84997181292031"

}

ZDROJE:

TLE - v textovom forme - space-track.org,

NORAD Satcat - vo forme CSV - celestrak.org,
3 = . .

Datasety

+ Mapovanie odpadu

"name” : "VANGUARD 1",
"id":5,
"satellite":true,
“year™:1958,
"orbit™:"MEO",
"optTier™:1,

"linel™:"1 @eeesU 58002B
"line2":"2 80005 34.2496 286.8512 1847288 347.9860 167.1844 16.84997181292031"

22237.43319354 .00000174 ©0000-0 22372-3 @ 9999",

SPOSOB RIESENIA:

Prepracovanie a modifikovanie TLE a CSV dat,
Pridanie vlastné vypocty

Zlucenie dat do JSON formatu,

Zjednodusenie datasetov pre animaciu,
Vytvorenie REST API - Express.js .

+ - ¢



" Quality assurance °

+ ®
3 < ( £ unit-testing
MENT TOOL - Tuskr ST % * + +
. - ®
. * i time.sleep(2)

. + 4 . -
© custom test suite, P
e tracking testov a performance, P b der i checked(rest_nane, 10): )
o r.e porty a open_menu(test_name)

. is_checked = False
™ .
L] try:

UNIT TESTY - Selenium WebDriver . o ererrn documan. getElamentoyLi( {141 checked)

if (is_checked):

* . 3 logging.info(test_name + ": checkbox with ID: '" +
. g 4 . 5 str(id) + "' is CHECKED")
© automatizovane testy, ; ol
: * . ) ¢ logging.info(test_name + ": checkbox with ID: '" +
o Py‘thon X 307 str(id) + "' is UNCHECKED")
o except WebDriverException:
* co e logging.error(test_name + ": checkbox with ID: '" + str(id) +

‘ 3 close_menu(test_name)

return is_checked

A . 3 # switch t or of izat es ject ®
L4 e J . 3 def switch_optimalization(test_rame):

N e z

cannot return value! Check given ID parameter")




Zhodnotenie

Statistiky a vysledky

Aplikacia spInIIa :| nadalej plni sv01 edukacny ucel

Cisla nam hovoria, ze je ziva a odhadujeme 631 tried x 30 = ~18000 ziakov
Pocas noci vyskumnikov = EUROPSKA NOC WSKUMNIKOV 2022 boIo 145077
~ ucastnikov z toho 80 265 ziakov :

Aktivita pouzivatel'ov v priebehu casu
Pouzivatelia Novi pouzivatelia Priemerny cas interakcie ©)

631 631 2min 02s "
629

e 7 DNi

37
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PODPORIME SPACE DEV KOMUNITU OTVORENIM KODU PRE VEREJNOST
o Verejny repozitar Github: Kozmickystrazca / Space-Debris-Public

. L O Search or jump 1o /| Pull requests lssues Marketplace Explore O ++ (Y-
& kozmickystrazca / Space-Debris-Public ' » ©wach 1 - Y Fok 0 - ok Sumed 1 -
. : L]
<> Code (@ Issues Il Pull requests (@ Actions [ Projets @ Security |~ Insights
.
¥ main ~ ¥ 1branch ©0tag Goto file Addfile~ | Codew | About
» t
topics provided
. gaburban updated test suite 31195+ 7 daysago 5 30 commit:
[0 Readm
M Dataset-generator Readme ¢ & 1sta
M react-frontend bug fixed daysage O Twaching
. Y Oforks
W server Readme L
+ I unit-testing updated test suite days ago
Releases
[} READMEmd sdme
: Crea e . &
[ ] = READMEmd z ) . +
.
. Packages
Space debris +
ek .
P . The role of the cosmic guardian is to protect our Earth and space technology from damage. Satellites in Earth's orbit - ®
can be hit by parts of malfunctioning satellites - space debris. When your grandparents were your age, the space
4+ guardian didn't have much to do because there were only a few functional satellites orbiting the Earth. Today there Contributors 3
are around 5.000 of them, But the problem is that there are also more than 30,000 pieces of hazardous space debris. - L ] -
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