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Colony Robotics Background

A Uses
I Mapping
I Searching
I Modeling behaviors
I Herding

* http://www.pbs.org/wgbh/nova/sciencenow/3204/03-talk.html -| ?
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Colony Robotics Background

A Examples

I MIT Swarm IR

I The Georgia Tech Network for \\
Autonomous Tasks (GNATS) |

I Robocup Soccer (Aibo and
Segway Leagues)

* http://borg.cc.gatech.edu/gnats/ el E ,
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Colony Robotics Background

A Important Characterlstlcs
i Multlple ro T

:
A Advantages

I Improved fault tolerance

" Distributed

o[0] S
processing

Distributed

sensing

I Utilization of emergent behaviors

* http://www-2.cs.cmu.edu/~robosoccer/image-gallery/index.html p! =
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Colony ||

A Our Approach
i Low cost (~$300)
I Imprecise sensors
I Limited computation
I Off-the-shelf parts

A Capabilities
I Wireless communication
I Relative localization
I Heat source detection and tracking g
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Relative Localization

AR A met hod whereby eac
determine the pose of every other robot In
t he t eam, rel ati ve 1t c

A Developed an algorithm to accomplish this
using minimal sensor data and basic
geometry.

*Howard, Andrew, et.al . ARCooperative relative Igi!il'

approach. o [Online Document]. Avail abl THE N
o e

http://robotics.usc.edu/~ahoward/pubs/howard _mrswO03a.pdf



Hardware

A Pyroelectric Sensor

T Used to detect and track
heat sources

A Wireless Board

I Used for multi-robot
communication
A Bearing and Orientation
Module (BOM)

I Used to gather relative
angle data between robots
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Hardware

A Pyroelectric Sensor

I Used to detect and track
heat sources

A Wireless Board

I Used for multi-robot
communication
A Bearing and Orientation
Module (BOM)

I Used to gather relative
angle data between robots
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Wireless: Hardware

A 900 MHz RF
transmitter/receiver
pair
I Half-duplex
I ~30ft effective range

I Broadcast
transmission

I Low profile
daughterboard design
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Wireless: Software

A Static token ring

I Synchronous network
protocol

I Linked to BOM operation

A Used as fbead
transmitting data

A Used to determine
sender bearing while
receiving
I Passively listens to

network traffic

I Calculates angle data
to every other robot in

one token ring cycle
i
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Bearing and Orientation Module

A Coplanar IR emitter
and IR detector ring

A IR emitter mode

I All emitters are powered
simultaneously (beacon)

A IR detector mode

I Detectors can be polled
for analog intensity
readings
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Bearing and Orientation Module

A IR emissions from one
robot are highly visible to
other robots

A Most excited detector is
assumed to be pointing
In the direction of the
emitting robot.
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations
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Robot 1 BOM Detection Test
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations
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Robot 1 BOM Detection Test
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Robot 1 BOM Detection Test
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations
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Robot 1 BOM Detection Test
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Robot 1 BOM Detection Test
Raw Data Over Two Full Rotations

Sensor 1

Sensor 2

Sensor 3

Sensor 4

Sensor 5

Sensor 6

Sensor 7

Sensor 8

Sensor 9

Sensor 10

Sensor 11

Sensor 12

Sensor 13

Sensor 14
Sensor 16

==O== Sensor 15

250

200

150

100

50

16

15

14

13

12

11

10

Time (seconds)

19th National Conference
on Undergraduate Research
Rori 2123, 2005+ Lexingson. Viegeia

ROBOTICS
cLuUB
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