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Enhancing Robotic System Reliabi l i ty  through 
Model -Based System Engineering

̄˶˽˶˿˶  ˞˷ ̣̤̥̚ 
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NEMO Ь MDRS analog 
astronaut mission MARAUDER Ь ERC 

competition rover
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Documentation vs. Model -Based 

Approach

VS
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Research Question

Can a l ightweight MBSE workf low boost robot ic-

system rel iabi l i ty versus documents?

Approach

tƛƭƻǘ ǎƛǘŜ Deliverables

Why students need this
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Mission & Stakeholders 

Overview

G r o u n d  r o v e r  +  d r o n e  s c o u t  

1  y e a r  t o  m a s t e r  t h e  

E u r o p e a n  R o v e r  C h a l l e n g e

 Science & Sampling

 aŀƛƴǘŜƴŀƴŎŜ hǇǎ

 !ǳǘƻƴƻƳƻǳǎ ¢ǊŀǾŜǊǎŜ

 Aerial Scouting
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Why Arcadia & Capella
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Operational Analysis
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ERC operational processes
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System Analysis
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Logical Architecture



Early Risk Management with a  Model based Approach:  Rover and Drone Case Study мр

Physical Architecture
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Time Savings & Lessons Learned
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Conclusions & Contributions

/ƻƴŎƭǳǎƛƻƴǎ
Å[Ŝŀƴ /ŀǇŜƭƭŀ ǿƻǊƪŦƭƻǿ ōƻƻǎǘǎ ŜŀǊƭȅ Ǌƛǎƪ Ҍ ǘǊŀŎŜ Ǿƛǎƛōƛƭƛǘȅ
ÅhƴŜ άƭƛǾƛƴƎέ ǊŜƭƛŀōƛƭƛǘȅ ƳƻŘŜƭ ǊŜǇƭŀŎŜǎ ǎŎŀǘǘŜǊŜŘ 
ǎǇǊŜŀŘǎƘŜŜǘǎ

Å/ƭƻǎŜŘπƭƻƻǇ ǘǊŀŎƛƴƎ ŎŀǘŎƘŜǎ ƛǎǎǳŜǎ ōŜŦƻǊŜ ƘŀǊŘǿŀǊŜ 
ŦǊŜŜȊŜ

Å{ǳǎǘŀƛƴŀōƭŜ ŀŘƻǇǘƛƻƴ ƴŜŜŘǎ ŎǳǊŀǘŜŘ ƛƴǎǘŀƭƭǎΣ 
ƳŜƴǘƻǊƛƴƎΣ ƛƴŎŜƴǘƛǾŜǎ

/ƻƴǘǊƛōǳǘƛƻƴǎ
ÅtǊŀŎǘƛŎŀƭ /ŀǇŜƭƭŀ ǊŜŎƛǇŜ ŦƻǊ ǎƳŀƭƭΣ ǘƛƳŜπǇǊŜǎǎŜŘ ǎǘǳŘŜƴǘ 
ǘŜŀƳǎ

ÅaŜŀǎǳǊŜŘ ǘƛƳŜ ǎŀǾƛƴƎǎ Ҍ ŜŀǊƭƛŜǊ ŘŜŦŜŎǘ ŘŜǘŜŎǘƛƻƴ
ÅLŘŜƴǘƛŦƛŜŘ ǇƭǳƎπƛƴ ŦǊƛŎǘƛƻƴ Ҍ a.{9 ŎǳǊǊƛŎǳƭǳƳ ƎŀǇǎ
ÅwŜǳǎŀōƭŜ a.{9 ǘŜƳǇƭŀǘŜ ŦƻǊ ŜŘǳŎŀǘƻǊǎ ŀƴŘ ǇǊƻƧŜŎǘ 
ǘŜŀƳǎ
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