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Overview / Aim / Agenda

Aim: 

That you and I learn something

useful.

Agenda

Mike and Mars ïhistories 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
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1992 Mars Observer US Failure Lost prior to Mars arrival

1996 Mars Global Surv. US Success More images than all Mars Missions

1996 Mars 96 USSR Failure Launch vehicle failure

1996 Mars Pathfinder US Success Technology experiment lasting 5 times 

1998 Nozomi Japan Failure No orbit insertion; fuel problems

1998 Mars Climate Orbiter US Failure Lost on arrival

1999 Mars Polar Lander US Failure Lost on arrival

1999 Deep Space 2 US Failure Lost on arrival (carried on Mars Polar Lander)

2001 Mars Odyssey US Success High resolution images of Mars

2003 Mars Express Orb. ESA Both Orbiter imaging Mars in detail and lander lost

2003 MER Spirit US Success Operating lifetime of more than 15 times

2003 MER- Opportunity US Success Operating lifetime of more than

2005 MRO US Success Returned more than 26 terabits of

2007 Phoenix Mars Lander US Sucesss Landed in North Polar Regions

2012 Mars MSL Curiosity US Success Landed large RTG powered rover at Gale Crater
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ExoMars 2016 and 2018

Scientific investigations:

Search for signs of past and present life 

on Mars;

Investigate how the water and 

geochemical environment varies; and

Investigate Martian atmospheric trace 

gases and their sources.
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ExoMars 2016: The CaSSIS Instrument 

University of Bern Prime 

Investigator

CaSSIS will characterise sites 

identified as potential sources of 

trace gases 

éinvestigate processes which 

may contribute to atmospheric 

gases. 

ébe used to certify potential 

landing sites by characterising 

local slopes, rocks and other 

possible hazards.
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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.
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What is my understanding of SE?
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Understanding the

overall technical

problem that

needs solving..

Ensuring the flow of 

the right information 

to the right people at 

the right time.  Often 

being the middle 

mané

Planning, Tracking 

and configuring 

design, 

development and 

verificationé

At the end of the 

day, responsible 

for technical 

performance of 

the delivered 

solution.

Trying to find the 

simplest 

solutionsé

Doing the jobs no 

one else does, 

chasing up simple 

things Ą injecting 

energy into the 

development.



The Iron Triangle
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It was clear from day 1, 

Schedule was the King.



Inspiration from the INCOSE H/book

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

Source: INCOSE SE Handbook. 2011.
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1. Stakeholder Analysis 1/3

Heuristic : Get to know your Stakeholders
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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 letôsbe honest!!



1. Stakeholder Analysis 2/3
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Thermal Engineers Mechanical Engineers

Electronic Engineers Optical Engineers


