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Goals of the DARPA Challenges

Enable Congress’ 2015 mandate for
unmanned vehicles

Generate excitement for technology and
engineering comparable to the Apollo
Program

Focus a community
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The Grand Challenge (2 events)

Fully autonomous

no intervention permitted after
start

Desert race, 132 miles, must finish
in 10 hours or less

Rally timing with staggered
start

Qualifier to determine who
races and their starting
position
No interaction between
vehicles
50 mph speed limit
Single Behavior

Self-fund, $2M prize to winner

118 teams announced, 43
selected for qualifier, 23 raced, 4
finished (within 10 hours)




The Urban Challenge

Urban Autonomous Vehicle
Race

60 miles in less than 6 hours

Interact with traffic
Intersections
Merging
Passing

Parking
Dirt Roads

30 mph speed limit
Multiple behaviors

Cash Prizes
$2M for best performance
$1M/ $500K for 2" and 3

89 teams applied, 35 invited to
gualifiers




How did the Urban Challenge go?

11 (') vehicles qualified
for the final event

6 (!!) completed the
course

3 did so within the allotted

time and without
Interventions

Nobody was perfect, all
were great

Carnegie Mellon finished

~20 minutes quicker than
Stanford over the ~4 hour
challenge




Technical Impact

>100 peer-reviewed publications

Compellingly demonstrated new science:
Motion Planning & Perception at high-speed

Non-holonomic motion-planning in real-time
for large volumes

Multi-vehicle tracking from a moving platform
Probabilistic algorithms for perception

Large, interesting data sets collected




Other Impact

Created a crop of

robotics experienced

engineers and scientists

New “Heroes”

Initiated an international community

Bridged affiliation
Massive media ex

ooundaries

nosure for robotics

At least two new labs with ~$1M annual

funding




Strengths

Compelling problem
Accessible scope
Attracted significant media attention
True competition

Well executed

Top-down organization
Good qualification process and rules

Large research return on investment
Required a system
Built and motivated a community



A Motivated Community




Weaknesses

Emphasis on event outcome
“Any given Sunday” factor
Closed scope

Focused science
IS this really a weakness?

Financial

Significant barriers to entry

Perceived in-balance in available funding

Community is not self-sustaining
Required system-engineering

“Suck the least”

Which remains an art

Which is not well document



What now?

Commercialization occurring
Mostly low-level vehicle automation

Teams are mostly disbanded

But, two related challenges announced

Grand Cooperative Driving Challenge
MAGIC 2010




Concluding Thoughts

The DARPA challenges were well
executed but not long enough lived to
sustain a community

The results have been somewhat
oversold, undermining follow on research
agenda

A follow on would be welcome




Some publications at:
http://www.ri.cmu.edu/projects/project 580.html




