
1

� � � � � � � � � 	

Polaris Team
Presentation to 
NASA JPL
June 7, 2004



2


 � � 
 � �

• Who we are
• Why we are here
• GUI
• PER
• Code Generator
• Demos
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• What is the MSE Program?

MSE Vision Statement
The Carnegie Mellon Software Engineering Masters 
Program continues to be recognized as the premier 
professional program in producing software engineering 
industry leaders and agents of change by teaching the 
practical application of innovative theories in a mentored 
studio environment. 

http://www.mse.cs.cmu.edu/
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• What is the Polaris Team?
– The Polaris team is a team of four Software 

Engineering students

Carl Farber
Patrick 
Milholland

Nicholas 
Sherman Tony Tseng

http://dogbert.mse.cs.cmu.edu/mse2004/projects/Polaris/
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• What are our individual backgrounds?
– Carl Farber

• Over 10 years professional experience
• BSEE MSEE – Moscow Aviation Institute

– Patrick Milholland
• 10 years professional experience
• BS Computer Science – Carnegie Mellon

– Nicholas Sherman
• Three years of professional experience
• BA Earth Sciences - Dartmouth College
• Thesis: Ridge Formation on Europa: A Mathematical 

Analysis of the Linear Diapir Model

– Tony Tseng
• Three years of professional experience
• BA Computer Science – UC Berkeley
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• Research team
• Clean room implementation
• Hypothesis: Casting components as pure 

functions enforces the separation of 
algorithms

• Result: Easier to validate the algorithms 
that are being used and reuse them

• Goal: Improve understanding of MDS in 
order to implement hypothesis
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• “The software architecture of a program or 
a computing system is the structure or 
structures of the system, which comprise 
software elements, the externally visible 
properties of those elements, and the 
relationships among them”
-- from Software Architecture in Practice, 2nd edition
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Architecture

Code Generator

Mobile Robot
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Eclipse: http://www.eclipse.org/

Future 
Development
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http://www-2.cs.cmu.edu/~personalrover/PER/index.html
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• The Personal Exploration Rover (PER) is a 
small mobile robot currently used as a 
museum demonstrator of planetary 
exploration techniques

• Kirk Reinholtz has described the PER as an 
ideal demonstration platform for the system

• The team has acquired permission from the 
PER owner to develop on this system
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• PER is similar to the Mars Exploration 
Rover in many aspects

• It is small, agile, and inexpensive

• Can be used not only as a museum 
exhibit, but as the test bed for the real 
MDS modeling and development
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Battery: 30 WSolar panel: 140 WPower

.3 m1.6 mLength

.2 m2.3 mWidth

.4 m1.5 mHeight

4.5 kilograms174 kilogramsMass

4 cm / sec5 cm / secMax speed

45 degrees45 degreesMax tilt

6.4 cm (2.5 in)26 cm (10 in)Wheel diameter

Independent front and 
rear wheel steering

Independent front and 
rear wheel steering

Steering

4 wheel drive6 wheel driveDrive System
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• External Control Program 
- Step 1: Java program
- Step 2: C++ program
- Step 3: C++ MDS style code

• On Board Program
- C++ MDS style program running on 

the internal Intel 400MHz processor
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• Questions to this point?
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• Questions?

http://dogbert.mse.cs.cmu.edu/mse2004/projects/Polaris/

Patrick Milholland: wmilholl@andrew.cmu.edu
Carl Farber: cfarber@andrew.cmu.edu
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• Open source java integrated development 
environment from IBM.
– Designed to be extensible through use of 

plug-ins
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• Eclipse plugin designed to enable creating 
and analyzing architectural modeling.
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• Eclipse plug-in used to extend 
AcmeStudio


