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Overview / Aim / Agenda

Aim:

That you and | learn something
useful.

Agenda

Mike and Mars 1 histories etc

CaSSIS - Colour and Stereo
Surface imaging System

Understanding of SE

Application of SE to CaSSIS
design, development and
verification

Results and analyses
Final thought

Questions and
acknowledgements
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A brief History of Space Missions to Mars

1992
1996
1996
1996
1998
1998
1999
1999
2001

2003
2003
2005
2007
2012

Mars Observer

Mars Global Surv.

Mars 96

Mars Pathfinder

Nozomi

Mars Climate Orbiter
Mars Polar Lander

Deep Space 2
Mars Odyssey

MER Spirit

MER- Opportunity

MRO

US
US
US

Phoenix Mars Lander US
Mars MSL Curiosity US

12.11.2016

Failure
sSuccess
Failure
Success
Failure
Failure
Failure
Failure
sSuccess

Success
Success
Success
Sucesss
sSuccess

Lost prior to Mars arrival

More images than all Mars Missions

Launch vehicle failure

Technology experiment lasting 5 times

No orbit insertion; fuel problems

Lost on arrival

Lost on arrival

Lost on arrival (carried on Mars Polar Lander)
High resolution images of Mars

Operating lifetime of more than 15 times
Operating lifetime of more than

Returned more than 26 terabits of

Landed in North Polar Regions

Landed large RTG powered rover at Gale Crater



Agenda

CaSSIS - Colour and Stereo
Surface imaging System




ExoMars 2016 and 2018

Scientific investigations:

Search for signs of past and present life exomars
on Mars; LIFE ON MARS?

ExoMars to inuestigate one of the most exciting questions of our time,

ExoMars Is set to investigate one of the most exdting questions of our time: Is there life beyond Earth? ESA and the

I n Ve Sti g ate h OW t h e Wate r a n d Russian space agency, Roscosmas, will search for this answer on the Red Planet with the ExoMars programme

Two complementary missions will study the planet’s atmosphere, surface, and subsurface, The Trace Gas Orbiter will
perform a complete analysis of atmospheric gases, seeking out signatures of active biological of geological processes.

1 1 1 L} The ExoMars Rover will collect samples from underground that have been shielded from the harsh radiation
g e O C e I I I I C a e nVI rO n I I l e n Var I e S y an environment at the planet’s surface and analyse them to look for hints of past and present life. A Surface Platform will

conduct environment and geophysics measurements.

. " " ExoMars will also demonstrate core technologies under development by European and Russian Industry. An entry,

I nVeStI g a‘te M artl an at m OS p h e rI C trace descent and landing demonstrator module, Schiaparelll, will prove technologles for a controlled landing, while the

. Rover will demonstrate roving, drilling and sample preparation techniques, paving the way towards the next big step In
the robotic exploration of Mars: a sample-return mission.

gases and their sources. SR

Www esaint European Space Agency
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ExoMars 2016: The CaSSIS Instrument

B ER

CaSSIS

University of Bern Prime
Investigator

CaSSIS will characterise sites
identified as potential sources of
trace gases

éinvestigate proce
may contribute to atmospheric
gases.

é b eused to certify potential
landing sites by characterising
local slopes, rocks and other
possible hazards.

7 12.11.2016



CaSSIS Telescope Assembly

RUAG Space prime
Concept developed

Challenge: To design, develop,
manufacture and verify in circa 17
months.

First imaging telescope for RUAG
Space.

Re-use from Optical
Communications telescopes
mandatory to meet schedule.

Typical manufacturing of mirrors
takes 9-12 months.

12.11.2016




Understanding of SE




What is my understanding of SE?

At the end of the

day, responsible

for technical Understanding the
performance of overall technical
the d_ellvered problem that
solution. needs solving..

Planning, Tracking
and configuring
design,
development and
veri ficat.i

Ensuring the flow of
the right information
to the right people at
the right time. Often
being the middle

man e Doing the jobs no

one else does,

chasing up simple
Trying to find the things A injecting
simplest energy into the
solutionsé development.

10 12.11.2016



The Iron Triangle

Scope
(Features,
Functionality)

Schedule Resources
(Deadlines, (People,
Estimates) Budget)

11 12.11.2016



Inspiration from the INCOSE H/book

/— ORGANIEZATIONAL

PROJECT-EMABLING
SROCESSES PROJECT PROCESSES
Project Portfolio . : Project Assessment -
Management | Project Planning ‘ and Control Decision Management
Infrastructure - Configuration Information
Management Rizk Management Management Management Meazurement
Life Cycle Model Process
Management Guidelines
' TECHNICAL PROCESSES
Human Resource
Management Ri:;':ﬁ:?ﬂ':ﬁ{g Requirements Architectural
Definition Analysis Design
Quality
\ Management Implementation ‘ Integration
\\I Verification Transition Validation
AGREEMENT
PROCESSES
Acquisition Operation Maintenance
Supply Disposal

System LifeZycle Processes Overview per ISO/IEC 15288:2008;

Source: INCOSE SE Handbook. 2011.
12 12.11.2016




Application of SE to CaSSIS

design, development and
verification




1. Stakeholder Analysis 1/3

Heuristic : Get to know your Stakeholders

SE Input: Begin with Stakeholder management
CUSTOMER

Dedication, passion and pride

Based in academia
RUAG Team

Multi-cultural (Swiss, Italien, French, German, British!!)

Multi-disciplinary approach; «Very controlled design» versus
«anything can change»

Ages, experiences and ambitions
Sub-contractors / Suppliers

History of delivering on time, schedule and budget?
Me??

Strengths and weaknessesé | e bedthenest!!

14 12.11.2016



1. Stakeholder Analysis 2/3

Thermal Engineers Mechanical Engineers

Electronic Engineers Optical Engineers

15 12.11.2016



