1f TryGetTextboxValue (Of Integer) (.ARlpha, txtalpha, lblalpha.Text) = False _
OrElse szGe:TextboxValue(.Numberofaobats, txtNumberOfRobots, bots.Text

= miow
ﬁ I I IISO 1/2wW
] O False _
' :{‘; & OrElse TryGetTextboxValue (Of Single) (.Ci:cula:?latais:ributionRau‘ius, gridM k
(Y] ~xtCircularDistributionFlatRadius, radbCircularDistributionFlat.Text) = False _
I @) E] | OrElse TryGetTextboxValue(Of Single) (.GaussianFlatDistributionSigma, g gm Double, flatDistRad
— xtCircularDistributionGaussianSigma, radbcircularDistribucienC—auasian.Tﬁx ) = Fals h
l ﬁ Return Fal
nd If
! ﬂ L D MAXE [URNA AVE COD
F ‘ Loc nDis b nFlat = radbCircularDistributi 1 Checksd
3 i! 1 I H i U Req AllRob: nected = RequireAllRobotsBeConnec Ch ed
1 | A | _ | - -
| | 1 ] 1) I ~--m- SE . -
I : H = <€E U F t meters group.
| s IE P P oxvValue (Of Single)(.aobm:Radi\:s, txtRobotRadius, 1blRobotRadius.Text) = ' Get sensory range from form.
U gg ,\) ! N r fFalse _ runnir
| :; D - w OrEl TryGe:TexthxValue(Of Single)(.SensoryRadiusInRobctRadii, If TryG thoxValue ( en ryRang Rob YR InRobo d!
| f] = D P 1) ‘e txtRobotSs s-uryRaulusIanbotRadii, 1b1RobotSensoryRadiusInRobotRadii.Text) = False _ 1blRobo:Senso:yRadiuaInRobutRadll.Tex:) = False The
| ; La o ) W w 1 ' OrElse TryGetTextboxValue (Of Single) (.RobotMovementSpeed, txtRobotFwdsMovementSpeed, stop
1 | 1 ~NO J-?:S | 1b1lRob dsMovementSpeed.Text) = False _ Re Fal
| 1 1 T n “;rﬁ ‘: OxEl TryGe;Texthx‘v'alue(Df Single) (.RobotTurnRate, txtRobotTurnRate, End If
| | o | ﬁ = ‘“’i, | 1blRobotTurnRate.Text) False _ . sensoryRangeSq = senscryRange * sensoryRange
i i 1 a ;,’_" | OrE T yGetTexthxValue{Of Integer) (.ArenaWidth, txtArenaWidth, : . ‘
j N 7 1blArenaDimen .Text, True P ) ) timeStepCount = 0 ' Reset the discrete time step clock.
| ~ N 1 OrEl TryGetT Integer) (.ArenaHeight, txtArenaleight, i : )
| ~ — { AblA: men, .Text, :adb&aboti‘:aadcmOfMoti-:-nDlscrete.Enaoled = True
: :_.u [o} TryGetT alue £ Double) (.:’.axRandomTuznAngla, txtMaxRandomTurnAngle, :adbRobotheedomometionContinuDus.Enahlec =
; L,: bl domTurnAngle .Text, True) = False _
| ~J OrElse T:yGe:Textbux‘v‘alue(Df Double) (.MaxRabotldovementPe:Timestep, 1lstrip3tat bel
| tn tx:MaxRobctMovemen;Ee:Timestep, 1blMaxRobotMovementPerTimedtep. Text, True) = Fal
=0 I Return Fal GenerateRobots = Trus
| d If gridMode = radbRobaI:F:eedu::\OfHotianiscze:e.Checked
...... DimensionsAutomatic = cboxi enaDimensionsAutomatic.Checked
ae If gridMode Then
gridPointIsInSensoryRange = C:ea:ELookup'SableOfGrid?:in:aInSer.s::-_;Rar.:j--(:-%r.a;;;i— ang
te.Enabled = False ————— BENCHMARKING TAB. - grid: InRobotRadii)
ious.Enabled = False | 1f TryGetTextboxValue (Of Integer) (.BenchmarkingRecordFlockD Step. 3 End If
i I:xtBenchma:kingRecordE‘lockDataTimeSteplnterval, 1blBenchmarkingRecordFlockDatal.Text & " Ix] " &
= ronss LblBEﬂchma:kingRecordFlockDat52.Text) = False _
] | OrElse szGe:TextboxValue(Of Integerx) (.Bench
2lue (sensoryRange, txtRobotSensoryRadiusIng chmarkingMaxTimesteps
adii.Text) = False Then -
m ingI
_ — - 1g)
- = — B hmarkDataFolder.T Trim
hmarkingPl aph.Checked
i botDistance = 2
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gma.Text)
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miindow ) se
8
End If
With m DistantRobotInfo
T RobotY = .0E+300
F B BottommostRob: 1.0E+300
aaaaaa tersFromForm() & j = e 1053300
.RightmostRobotX = -1.0E+300

m = True 3
End With

If requestedNoOfRobots < 2 Then

Ber of robots must D = 2.

SctedTab = GetParentTabPage (txtNumber

“gelect ()

OfRobots)

TPTON/ANGLE COORDINATES.

| The desirable properties of a robot swarm are the potential for high
| robustness, flexibility, redundancy and scalability. A swarm can carry out N —-—

|| distributed tasks that would be impossible for a single robot. A swarm can also E

. parallelise a task that would take a single robot much longer to complete.

{

A robot swarm s a self-organising
multt-robot system. Each robot follows
a set of pre-optimised simple rules based
on its own state and the state of its
nelghbours.
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In the future, swarms of robots will be g
all around us, performing a large share '
of humanity's labour. Within our life-
times we can expect to see applica-

The systefn is characterised by swarm in- '_ . tions realised in environmental mont-

telligence: an emergent form of intelli- . | toring, crop pollination and pest
‘ control, and also i(n vivo applica-

gence that exists in the patterns of inter- r

actions between the robots of the swarm, @ ,““*\ pa0S.DEHICINE,
rather than in the brain of any individual A -
robot. In this way, a robot swarm s much

like a swarm of ants or bees.
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Computer stimulation allows us

to assess the fitness of a swarm al- . &

- gortthm. Xf}}@\
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»>3>>» The robot brain >>>>> \ : g
\ 3 With o~ ~1 S N
d . N ith modern computers it is pos- ™ )
The robot "brain” : A "3 . e |
ain" executes a linear sequence of com- sible to perform physically realis- B .
puter instructions. These instructions can be grouped R B tic simulations in real time or a N \
]Lcnto logical units—building blocks—each of which per- | } better, which makes possible rapid f’! ) g
orms a particular useful function. The functio i ' o
: n Ca n be 7 I LY «*’-\ ; 2 ==V L j
g tangible, such as “move forwards”, or some- - ) ‘i;;!%p 2
thing more abstract, such as | , e AN Y |
9 : a mathematical formula. .| The accuracy of the simulation is \%‘ ) *‘a‘%ﬁ:ﬁwf/ (
I - oy | validated using real robots. For \%;g‘ | | = |
: el uilding blocks can be strung togeth- == .. this project we have a test bed of A e g
> {] G er in series to create a complet el | ] W N B
: i . mplete ~ | 50 Kilobot robots. ”ﬁ ’ gl
| . swarm algorithm. This ts analogous to Yy, il 5
01192001 = 2
0100001 . = . | ‘ A 1
stringing together a sertes of words 4 By running many randomised L2 F

12
}

™ to create a complete sentence. variations of a swarm algo-

’1 :UH. -
= _‘:,t’.,.', v i \\ 3

D T e . rithm through the simula- L7

S 2

«; tion software, a set of ,
>N classic swarm algorithm in which the goal is that

D\ tralinin ' ' k
g data ts bullt robots move around each other while maintaining L
up. a specific number of neighbours.

y
7

»>>>>> Programming the swarm >>>3>3> A\ — " —— AN

-

Just like sentences, not all swarm algorithms "make sense". That s, some
algorithms result in better swarm behaviour than others. And, as a mean-
ingful sentence must obey the rules of grammar, so we propose that
swarm algorithms ' ) 1
g obey their own form of “robot grammar”. can we group together under the same category, and in what contexts?
And so on.
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The conceptually difficult problem of discovering a good swarm algo-

. These grammar rules can be derived by developing software to automat-

B icall N ' iLdi
A\ b)l/oscckan the training data for pattgrns: For example, which butlding Over time we expect this process to converge to close to optimal gram-
N sequences are correlated with fitness? Which building blocks mar rules, and to generate swarm algorithms of high mean fitness
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