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Good Afternoon, Colleagues

Are there any questions?

— Is ant rafting related to the readings?

— How to use ideas from the papers to create novel
applications?

— How long for stabilization of a system?

— Will an optimial path for finding food be created with ant
algorithm??

— What are limitations for physical swarming rolbots?

— Ratio between infelligence and number of agents?
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Logistics

e Readings — remember to respond o ALL papers read
e Project proposal due today in class, questions?

e FAIl talk on Friday at 11, GDC 6.302

- Nick Mattei — “Theory and Practice: Crowdsourcing
and Cost Allocation”

e Class midterm evaluation survey out, due next Wednesday
night
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Principles

e Iry to avoid functional decomposition

e Simple agents (small, forgetful, local)

e Decentralized control

e System performance from interactions of many
e Diversity important: randomness, repulsion

e Embrace risk (expendability) and redundancy
e Agents should be able to share information

e Mix planning with execution

e Provide an “entropy leak”
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Propose an ant-based algorithm to...

e ... Sort a dynamic set of items
— Each item has a key and a rank
— Goal: keep the ranks in ascending order of the keys
e ... Create ant cemeteries
— Goal: dead anfts should all be piled in the same place
— (It doesn’t matter where)
e ... Do network routing

— build routing table mapping destinations to links at
each node
— Goal: minimal transit time for packets
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Other ant-based research

e AntNet — Network roufing solution
— Randomized algorithm (packets sent probabilistically)

e Holland - picking up pucks
— Goal: robot putting pucks in a pile
— Rules: move randomly, drop if you have 3
— Analogy: ant burial

e Balch - ant tracking
— Computer vision success

e Missionaries and Cannibals — An optimization problem

e Character animation (Reynolds, Star Wars)
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What evolves?

e In nature, is it the individual, the colony, or the gene?
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What evolves?

e In Nature, is it the individual, the colony, or the gene”?
e How does “alfruism” arise?

e What does this mean about agent-bbased systems?

— Should we create self-interested ants?
— Or do we need to give them a global objective
function?
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Social Experiment

e Half the class moves to each side of the room
e Everyone walks to the opposite side of the class

e Now walk back to where you were before - what
behaviors/policies are you using to avoid collisions?
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Collision Avoidance

e ORCA and Clearpath (video)

e NO communication beteen robots, but can sense other
robotfs’ positions and velocities

e Anticipate potential collisions with velocity obstacles

e Use linear or quadratic programing fto select best safe
(collison-free velocity) to avoid collision while moving to
target location
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Formations
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Formations

e EPHL video example (credit fo Magnus Egerstedt)

e Class activity

— Group of ten students come to front of class
- Create formations for letters one at a time to spell them
— No communication allowed

e GRITS robots video

- Relative positions of robots to each other provided
by overhead camera, but no communication beteen
rolbots

- Determine translation and rotation

- Use role assignment to determine position in formation
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Consensus Algorithm

e \What will be the score of the Texas vs Oklahoma football
game this weekend?
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Consensus Algorithm

e \What will be the score of the Texas vs Oklahoma football
game this weekend?

e Each person in class make their own prediction

e Compare this to another person in class and average your
predictions (you should both have the same values after
doing so)

e Continue to do this with different people in the class until
you reach a consensus

e What is the class consensus prediction?
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Influencing a Flock

e How to best influence a flock of birds by confrolling some
birds in the flock

Patrick MacAlpine



Influencing a Flock

e How to best influence a flock of birds by confrolling some
birds in the flock

e et birds to align fo the same tfarget heading

Patrick MacAlpine



Influencing a Flock

e How to best influence a flock of birds by confrolling some
birds in the flock

e et birds to align fo the same tfarget heading

e Steer them around obstacles

Patrick MacAlpine



Influencing a Flock

e How to best influence a flock of birds by confrolling some
birds in the flock

e et birds to align fo the same tfarget heading
e Steer them around obstacles

o Katie Genter (videos)
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