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CSE 466 Flock ProjectCSE 466 Flock Project

Preliminary design outlinePreliminary design outline---- 11/14/0311/14/03
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–– Sing the same song for a little whileSing the same song for a little while
–– Songs start, then spread, then die outSongs start, then spread, then die out
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Flock Process Flow: Flock Process Flow: 

a.a. Initialize stuff; select x = random(0Initialize stuff; select x = random(0--15)15)
b.b. Radio off; Sing Radio off; Sing birdsong[xbirdsong[x]; Radio on]; Radio on
c.c. Listen for Random( min1Listen for Random( min1----max1) sec.max1) sec.
d.d. SendMessageSendMessage "I sang song x“"I sang song x“
e.e. Listen for Random( min2Listen for Random( min2----max2) sec.max2) sec.
f.f. Decide which song to sing nextDecide which song to sing next
g.g. go to b.go to b.
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Flock Details: SingFlock Details: Sing

Turn the radio offTurn the radio off–– we can’t handle 416 we can’t handle 416 
usecusec interrupts while generating soundinterrupts while generating sound
Sing the song using Timer1 for PWM and Sing the song using Timer1 for PWM and 
Timer2 for tempo and ADSR controlTimer2 for tempo and ADSR control
Turn the radio on and do any Turn the radio on and do any 
housekeeping requiredhousekeeping required
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Flock Details: ListenFlock Details: Listen

Arriving packets need to be timeArriving packets need to be time--stampedstamped
Packets from Node 0 must be specially Packets from Node 0 must be specially 
treatedtreated–– they may contain global they may contain global 
parametersparameters
Arriving packets must be strengthArriving packets must be strength--
stamped for RSSI valuestamped for RSSI value–– special radio special radio 
stack requiredstack required
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Flock Details: DecideFlock Details: Decide

Need algorithm for what song to sing nextNeed algorithm for what song to sing next
Similar to Similar to �����������	�� �	�������������������	�� �	��������
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–– Sing the same song for a little whileSing the same song for a little while
–– Songs start, then spread, then die outSongs start, then spread, then die out
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–– Behavior of population should be relatively unpredictableBehavior of population should be relatively unpredictable
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To work out the future colour of To work out the future colour of 
any square…any square…

We need to look at the eight squares around it….

To fully specify all possible combinations the rule would 
need to show 256 cases! 
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The rules for “Life”The rules for “Life”

If a square is black If a square is black (“on”)(“on”) then it will be then it will be 
blackblack at the next step if at the next step if 2 or 32 or 3 of its of its 
neighbouring squares are blackneighbouring squares are black
A white A white (“off”)(“off”) square will become square will become blackblack
only if it has only if it has exactly exactly 3 3 black black 
neighbouring squaresneighbouring squares
Otherwise a square will be white the next Otherwise a square will be white the next 
step (step (overcrowded or lonelyovercrowded or lonely))
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So, we can have birthSo, we can have birth

Or death…Or death…

A nice implementation is at: A nice implementation is at: 
http://www.math.com/students/wonders/life/life.htmlhttp://www.math.com/students/wonders/life/life.html
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Types of behaviour in the Types of behaviour in the Game Game 
of Lifeof Life……

1.1. Still life objectsStill life objects –– unchanging (unchanging (e.g. foure.g. four--blockblock))
2.2. Simple Simple repeating patternsrepeating patterns (oscillations)(oscillations)
3.3. Part of the system can leave the rest and travel Part of the system can leave the rest and travel 

((movementmovement -- glidersgliders))
4.4. The system can The system can die outdie out completelycompletely
5.5. The system grows The system grows randomlyrandomly before stabilising before stabilising 

to predictable behaviour to predictable behaviour 
6.6. The system grows forever The system grows forever (quite rare and (quite rare and 

difficult to find)difficult to find)
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Chaos…Chaos…

All behaviour in the Game of Life is All behaviour in the Game of Life is 
chaoticchaotic –– it depends extremely it depends extremely 
sensitively on the sensitively on the starting statestarting state and is and is 
completely altered if the system completely altered if the system 
changeschanges a little (e.g.a little (e.g. just like the just like the 
weather)weather)

1616

Flock Details: DecideFlock Details: Decide
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–– Sing the same song for a little whileSing the same song for a little while
–– Songs start, then spread, then die outSongs start, then spread, then die out

Algorithm?Algorithm?
–– Determine nearest songsDetermine nearest songs
–– If our song = any of nearest n, then If our song = any of nearest n, then 
–– repeat songrepeat song
–– If all same, switch to different songIf all same, switch to different song
–– If none same, switch to different songIf none same, switch to different song
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Flock Details: DecideFlock Details: Decide

Algorithm?Algorithm?
–– Determine nearest songsDetermine nearest songs
–– If our song = any of nearest n, then If our song = any of nearest n, then 
–– repeat songrepeat song
–– If all same, switch to different songIf all same, switch to different song
–– If none same, switch to different songIf none same, switch to different song

How do we evaluate this?How do we evaluate this?
How can we predict it’s effectiveness?How can we predict it’s effectiveness?
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Flock Process Flow: Flock Process Flow: 

a.a. Initialize stuff; select x = random(0Initialize stuff; select x = random(0--15)15)
b.b. Radio off; Sing Radio off; Sing birdsong[xbirdsong[x]; Radio on]; Radio on
c.c. Listen for Random( min1Listen for Random( min1----max1) sec.max1) sec.
d.d. SendMessageSendMessage "I sang song x“"I sang song x“
e.e. Listen for Random( min2Listen for Random( min2----max2) sec.max2) sec.
f.f. Decide which song to sing nextDecide which song to sing next
g.g. go to b.go to b.

•• How do we evaluate overall effectiveness?How do we evaluate overall effectiveness?
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Homework Assignment:Homework Assignment:

Invent a method of calculating whether 50 Invent a method of calculating whether 50 
birdies will ever sing the same song at birdies will ever sing the same song at 
approximately the same time.approximately the same time.
Make three suggestions for improvement Make three suggestions for improvement 
to any aspect of the flow or decision to any aspect of the flow or decision 
algorithm to improve chances of successalgorithm to improve chances of success
Due in class on Friday, Nov. 21.Due in class on Friday, Nov. 21.
NOT HANDNOT HAND--WRITTENWRITTEN–– use a computer!use a computer!


