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Planning and Navigation

» Other Aspects of Autonomous Mobile Systems
» Applications




The State of the Field

SONY

*In 2003, 600K vacuum &
lawnmower robots in service
* By 2007, 4.6M projected

Jet Propulsion Laboratory
California Institute of Technology

«In 2003, 21K “professional
service” robots
* By 2007, 75K projected

* UNECE World Robotics 2004
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This course will NOT be as time intensive as the
Robocup course, but we WILL work hard and have fun
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Sorry, but most likely there will be 1-2 “bonus” labs
(3 hours each) in addition to (or instead of) the class lectures.




Course Webpage

CLICK HERE

Class Project Motivation
Commercial Chassis: Pioneer P3AT

* Pros:
— Research ready
— Reliable
— Embedded Computer
— Motor encoders
— High Payload
* Cons:
— Base Price $7,000
— Top speed ~2 mph




“Old” Clodbuster™ Videos

* Pros
— Very maneuverable
— Very fast
— Chassis ~$300

 Cons
— No functionality
— No software
— Integration time
— Limited Payload

Hardware Integration

* Chassis:
— Modified
Traxxas E-MAXX™
— Target Payload: 5kg




First Generation Prototype

Top Speed ~20 mph
SD'04: G. Gianfarcaro &
J. Souto

Hardware Integration

* Chassis:
— Modified
Traxxas E-MAXX™
— Target Payload: 5kg




Hardware Integration

 Computer:
— Sony U71
— 0.5kg
— 1.1 GHz Pentium M
— 512 MB Memory
— 1 USB 2.0 port

Robot Design Issues

* Power Management
— Batteries
+ Stability
* Weight/Power density
— DC->DC converter
— 5V and 12V solutions
— Emergency power off (“kill switch”)




Robot Design Issues (cont’d)

* Sensors

— Computer 1/0
e RS232, DAQ...

— Encoders
» Hall effect sensors
» Optical encoder

— Compass
* Status of Honeywell HMR3100
* Others...

- GPS

— Sonar/IR modules for indoor obstacle avoidance

Robot Design Issues (cont’d)

» Control
— PWM based for servo & speed controller
— USB & serial based (other options)
— Minimum speed requirements

* Chassis
— Suspension upgrades
— System level Integration




Robot Design Issues (cont’d)

» Algorithms/Software
— “Real-time” Implementations
— C/C++
— Multi-threaded applications
— “No Shoddy Code”

The Real Issue...

e Time:
— We have one semester to:
* Identify hardware
* Order hardware
* Integration
Make the hardware/software work together
Code the algorithms
— This isn’'t so bad except...

* We will order some incorrect hardware and need to reorder

* We will accidentally damage some hardware and need to
reorder...




The Bottom Line

You will not work alone during the class project (so don’t
panic if you have no hardware experience)

If the class project is successful, there will be no final

Success means that we have a clean integration where
the robot is able to demonstrate some higher level
behavior, such as

— GPS Waypoint Navigation

— Dead Reckoning using encoders

— etc.

Key Insight: From years of experience, | can assure you

that playing with a robot is much more fun than drinking
coffee at 3AM studying for a final

Assignment 1

Please follow Jason over to the lab and take a look at
the chassis/computer we will be using

By COB Wednesday, 31 Aug 05, e-mail Professor
Spletzer AT LEAST 3 areas from the previous slides that
you would be interested in working

If you have experience in a particular area (e.g.
embedded systems, extensive programming experience,
Battlebots, etc.) please mention that as well

Thanks for your time, and see you on Thursday
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