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Appendix A:
EEGLAB System

A.l. Sample Screens

EEGLAB v11.0.3.1b
File Help |

No current dataset

- Create a new or [oad an existing dataset;
Use “File = Import data” new)
Or "File = Load existing dataset” (old)

- If new,
“File = Import epoch info” (data epochs) else
“File = Import event info” (continuous data)
"Edit = Dataset info” (add/edit dataset info)
"File = Save dataset” (save dataset)

- Prune data: "Edit = Select data”

- Reject data: "Tools = Reject continuous data”

- Epoch data: "Tools = Extract epochs”

- Remove baseline: "Tools = Remove baseline”

- Run ICA: "Toaols = Run ICA”

fy‘;{ !
Figure A.1: EEGLAB GUI Main Interface
(Source: http://scen.ucsd.edu/)
Scroll channel activities —— eegplot()
Figure Display Settings Help k]
- - - Stack
3 g b ? Norm
e o e VR B e
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e T ] W
ety et g, I e J
§ oA o e R A e R ] PR u
| e e d e e A i
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A S S AT VS e
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A T S i e e o st
i m% [ o i e rromr o] )
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Chan Time Value

Y <l 224 =
CANCEL Eventtyp..d <<| <l[ 0 |zl 22 0.00 0.00 80 | =y REJECT

Figure A.2: EEG Signal Data view
(Source: http://scen.ucsd.edu/)
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Sequence Diagrams

Appendix B:

B.1. Find Cluster Behavior Sequence

RVA: Rucord Value figent E e«
|
| I
AndCiusterahaviourRVA) |
—lI ECE: findChesiedBehavioyr I
|
I I
1
I
| SearchiRVA, DFAgertDescichesisnhgent))
I
1
N DFAgentDescList
- | 1 i
I
1
: Loog [for aach DFAgentDess in DFAgentDescList]
I
. | 7
H I
|
“ Bhrverel A i
T f 1# UJ JVJ’UI(J[L!.:‘(L., ..)ll kjpHHS [
! - | ACHA dar Gshavioye | | |
,, l EHASEITONIC Taneans —_— :
* A 1
|
|
. |
1 ' |
i |
I | |
[ ' '
|
1 ak [DF AgeraDesclist <> NULL] |
I
| I
EvaluateClusterBahavicur) |
il |
|
adddBehavicur(ECE) |
H |
|
H |
|
|
| I
1 I
L e L L T | R R e L L b b L L LT T |
| i
i Tetse] I
createClusterBetayviown) 4 |
CCH: CreateClusterBetaniour | | |
|
addBehaviourCCE) . |
H I
i |
1 |
i |
|
I ! i
1 J I
! |
: - '
] |
| | |
! i ]

Figure B.1: Find Cluster Behavior Sequence
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B.2. Add to Cluster Behavior Sequence

|
1
S e Ceata
= AddRecordValueBehaviour

=endfClusterMembershipRequest AGLEK

=

dustaidemberRac ACLMassage

Aeilprjchi arMembearshipReg ACL Message)
- —

T
evaksteriacordSenger, EEGReconP/ims) |

ReacordEvaluationStatus

|

alt | [ReanrdE vakistion Stetus==ACCEPTED
AGREEACLIMEss2g

|
|
AGREEACLMessage :
I
I

REFUSE ACLRetsage

Figure B.2: Add to Cluster Behavior Sequence
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B.3. Evaluate Cluster Behavior Sequence

RWA: RecordValuehgent ECB: EvauateClusterBehaviour
I i
| o
|
|
| T fetion
| ="
ot | = [Ré# pivsieriist hers 2 FENDIHG EzinsterSiaiis)
alt | Il [R elpseitis hag ng ACCEPTED EcusterSiaius]
el
<wlarEaier
; : Belwvdoir
seEehaviourlCOE; .
I
I
I
I
[RA cusieiis has AGCERTED Bosacsabd (| | T TTTTT
TRl RaE
4 DABR: DistoryAgentBehaviour
affReRaviourDABR) i
I |
I
I
i |
I
=< -u"l ' -
P ! Gaian
i % 6“3?
%\ |

T—

Figure B.3: Evaluate Cluster Behavior Sequence
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B.4. Create Cluster Behavior Sequence
o -
i i I
I I
i [
1 I
I dwsion l
i |
] [
| eelemalrns 1
l Ci: Chusievigent
I i
' [l
I
i
i 1
|
JI. accapiMewdgeniCh)
— —_—
vlmdelizipn m‘}ﬁg_e_Lf._IE , PENDING)—
_-—-—-_._-_._._._-_
E__
<<=Create>> addtoClusterBehaviourfC A48y
9.|J AL MO I Nistes BEhTua Ry
1
gdrll:snh?ulc\-_l-'r_:ﬁ--:‘.m e, |J_|
" il
19 1% o ¢ ECE: EvaluateClusterBehaviour

addBehavicurnECB)__

________________________I_"_

Figure B.4: Create Cluster Behavior Sequence
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EmotivCsv5 amplingAgent

Appendix C:

~

:-ailab. msc_ai_brainmas. gut:BrainMasApplicationf

High Level Class Structure

Class Diagrams

C.1L

EEGL ab¥ ¥

.

- <<Unknown>>--Agent MotePadintention

b.msc_ai.clustermas::R ecord¥ alueAgent

\

7 EmotivE DKSamplingAgent _

- —

? >\\\

AA_zﬁ.ﬁmomvv
-eqSamplingAgent

3irlab. mec. ai.brainmas. extern. eeg:.EmotivEDKInterface

el mre. of braemmas. aclion intentrordciion

Figure C.1: High Level Package Structure
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< <Unknown>>::TickerBehaviour

] ClusterAgent. RevalidateClusterBehavior

{HecothaIueAgenl.RemovemeEIuslerBehavior --¢<Unknown>>:-Agent ‘ | EEGRecordYalue }

‘ EmotivEEGR ecord¥ alue ‘

Deltaw aveClusterfigent

AlphaWaveClusterAgent } % Liirsterdgent ‘ | RecordYalueAgent ‘|

//

MoigeClusterAgent 1

{ BetawaveClusterigent 1
[ ::<<Unknown>>::Serializable

‘ <<interfaces>

‘ GammawaveClusterAgent ‘ ‘ :z¢<<Unknown>>::Behaviour 1

=]

{ GenericClusterAgent 1
‘ EEGClusterPattern
”

EveBlinl Age! £
> A . A 1/ |
¥
ﬁ = tecordValdeAdent FindClusterBel gent. CreateClusterBehavior

I
ClusterAgent. FindintentionB ehavior

Figure C.2: Overall Class Diagram
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C.2. Detaile

d Class Diagrams

C.2.1 EEG Source Data Acquisition

:zairlab.msc. ai.brainmas:: EmotivCzv5amplingAgent

[ braintazigent : Braintd asfpplicationdgent
[ selectedChannels : »

[ setupl...]

& takeDaown(...]

[# addEEGRecordvaluel...)

[ EmativCayS amplingbgent]...]
[ EmativCsvS amplingbgent]...]
[ getProcessStartConfirmation... ]
[ zet5 electedChannels]..)

[ :z<<Unknown> >::GuiAgent

::airlab.mzc. ai_brainmas::EEGLabS amplingAgent

[# public : @0 veride

¥ getEegtppl..]

[ getE eaChannel]...]
[ geth ecordyalues]..
[# zampleD atal...)

[# setRecordvalues]...

[# addEEGRecordyalusl...)
[# EEGLabS amplingdgent]...]

I
1

BrainMASAppGUI

[ priE mativOptions : JPanel

[# rdbEEGSource_Eeglab : JRadioButton

[# rdbEEGSource_Emativ : JRadioButton
rdbE mativ_S avedCSWData - JRadioButt]

& rdbEmaotiv_FawedR awData : JB adicBut

“kd 1dbE motiv_3 diAelline CHES0EUtRA

$aGroupEE GSource : ButtonGroup
& fioupE mateOiptions L Buttoniiobp
<)

x BrainM asApplicationAgent

[ protected : @0 veride

& zetupl...]

[E startinitialClusters(...)
& takeDaownl...]

[ gettppGuil...)

[ getBraintdapGui...)
[# onGuiEvent]..)

[ resetClusters(..)

::airlab.msc. ai_brainmas::EmotivEDKS amplingAgent

zetupl...]
&l takeDownl . ]
FY/a0gEEG Redardyshpet L]

B

ol |

i 2 eI |

.

[ ::<<Unknown>>::JFrame 1

T

BrainMASMonitorGUI

[# Braintda St onitarELI)

q_

c-aiflab_mzc.ai_brainmas._gui_brainmap::BrainM apFrame

<CSWD ataColM ames - Hashidap
[# btrSelectél : JEuttan
[ buttanList : >
[# public : @0veride
[# RoundButton : Hazhiap

[# actionPerfarmed...)

[# BrainkdapFrame]...]

[# Eraintd apFrarne(...)

[ getSelectedChannels].]
[ mainf...]

[# viewB rainlmageFramel...]

Figure C.3: Brain MAS Application classes

<<interfaces>
< <Unknown>>:Library

<<interfaces»
Customer5ecurity

<<interfaces>
Edk

<<interfaces»
EmoState

[# INSTAMCE : CustomerSecurity

Bl ernativ_funcl...]

[# EE_ExpressivThreshald_t: enum
B E<P_SENSITIMITY : {
[# INSTANCE : Edk

EE_AFFECTIV: {
EE_COGMITIV : {
EE_EmotivSuite_t : enum
EE_ExPRESSIV : {

2]
]
H
]
[ INSTAMCE : EmoState

Figure C.4: Emotiv EDK Library Classes
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-:airlab.msc. ai_brai -:EmotivEDKS lingAgent EmotivEDKInterface

it mre M Braimmas. estern F atemnaine

B setup...) B public : @0veride [ getippMarne]. ]

[ takeDown(...) [# getéppPathl...
@ addEEGRecordvaluel...) % [ disconnectEmativ]...] = SZtEEECSDrﬁand[__]
[ ErnctivEDES amplingfogent]..] [# ErnotivEDKInterfacs,..) ot

J| = getSamplingd gentl...) = SELQ.DDNEITIE[_._]
B initAppl...] [# setippPathl...]
R % mgliEnTD;N[M] [#] setf wecCommand].. ]
. . cinterfaces> . [ recizveDatal...) ;_’?
::airlab.mse.aibrainmas::1E eg5 amplingAgent [ selS ampleSignal...) CEELebioiace
C Lot/ EmotivCsvReaderlnterface [ public : @0verids
[# [ : getProcessedRecords = iritéppl...)
[ 1: cavFile
EmotieCEVEI [ . : records
(LT R E [ <EEGRecondyalues : List - P . - -

[ <Stingll - AnayList :-airlab.mzc._al.brainmasz. gui. eeg4j::Emotivh awSignalPlot

E:if ] [ EE GProcessingE xception : thiows =" - =

[# | : <EmativCSYFile. C5VCalumny [ ErnativCSYFile : boolzan [: channelSignall ataSeries. size

[# [ : Ithiz.cavColStucture.isE rmphy [# izwithHeder : boolean B[t . .

B [ : colType.name & public : @0veride H: Systenn.currentTimellis

& [ : ColumnMotFoundEsception % [ gltféhanne:[)a_h?:l

B [ getColumns ) @ ErmotivCsvA eadernterface]..) & L ﬁs em-lﬂl -printin

% 12" twpe column not found, CSY structure map i empt ( B ErmotivCsvP eadernterface]. ] = %: E annellist

# ]+-:]] % SQEZ\\:EE;F e]aderlnterfac:e[._.] \S% ] "MNa channels. Cannot initialize plot”

M = initonl | .1 <5hring

% <CSYCalumn © ArrayList ol main?_I_J_[] ! % ig::::g

<CSYColurnns : List # processRecords]... o
[# = colList a L) H siee
[ ArapList : mew ) = 1
B colType : C3WDataColType % ; ..tltlg
[ cavCalStucture : > 5 =: ::!S.cratr}r]elBuffem

: = : thiz.startTime
% R:B[;\'wstf?rlow & =: this.c:_hanneISignaID ataleres
% {: ColurinM otF oumdE weeption % = :E:z;ﬁ:
= = this.
(ke [# = thiz.channelT argets
B EmativCEVFIel ) H
[ ErmativCSWF
[ getCollndes| —le e £
B getCollinde:| ; | . Y »:| _‘" | b
H getCSvSour { RLrmEiva
M getRealMum o
[# zetC5yleta ) (St

Figure C.5: Emotiv CSV Reader Interface

C.2.2 Agent Behaviours

:z¢<Unknown>»::CyclicBehaviour

ClusterAgent_ RezetClusterBehaviour

Clusterigent_RemoveR ecord¥ alueBahevior

‘ RecordY alueAgent.DestropAgentB ehaviour

Record¥aluefgent_E valuateClusterStatusB ehavior

ClusterAgent AddR ecord¥ alueB ahevior

Figure C.6: Behaviors of Cluster Agent and Record Value Agent
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RecordY aluefgent AddT oClusterBehavior /\/

=l clusterdgent : AID
=l mt : MessageTemplate

| :¢<Unknown>>::Behaviour

N

[l nextStep : AddhoStep
=l seniaWersionlID : lang

Record¥ alueAgent. CreateClusterBehavior

[ public : @0veride
[ public : @0veride

= seriahierzionlJID ; long
[ public : @0verride
[ public : @0verride

RecordYalueAgent. FindClusterB ehavio

El recardégent : Recordy aluedigent
=l zerialersionl 1D ; lang

[ public : @0veride

[ public : @0veride

[ action...]
® doref...)
[ FindClusterBeharviar...)

B action...)

[# &ddT oClusterB ehavior...] -

B donel...] B action]...]
M domel...]

< <Unknown:>::TickerBehaviour

s:{<{Unknown>>::Agent

7=

RecordY alueAgent. RemoveFromClusterBehavior

= seriabersionlID : long
[ mydgent ; Agent
[# protected : @0verride

[ onTickl...1
® RemoveFromCluztel ehaviar...]

<<inberfaces
;2¢<Unknown>>::Serializable

B

7

EEGRecordv¥alue

=l COMPARE_THRESHOLD : Aoat
=l eeqChannald : int

=l eeqChannelMame : String

= eegvalue : double

[=l partDfBrain : Sting

= recordindes : int

= serialersionlID ; long

=l walueType : EEGYalueType

=l waveType : Sting

[# EEGYalueTupe : enum

1 BF BEHE o BRI |

[ gefw/avelypel. |

[# setEegChannelld]...]

[# setE eqChannelMarnel...]
[# setEeqvaluel..)

[# setPartOiBrain...]

[# setRecordindes]..]

[# setvalueType(..)

[# setw/aveTypel..]

Record¥alueAgent

[=] <410 : Hazhidap

[=] dfd : DFAgentD escription
[=l EClusterStatus - enum

[=] EClusterStatus - HazshiMap

= 2d : ServiceDescription
= seriaMersionUID : long
[ AddtaStep : enum

# clusterlist - >

=l recordvalue : EEGRecordyalue

[# setup|...]
M [# takeDown|...]
® getRecordyaluel.. ]

aluedgent]...]
dvaluel...)

Figure C.7: Clustering Behavior Classes

<<Unknown>::CyclicBehaviour

SN

Record¥aluefgent. DestropAgentBehaviour

Record¥ aluefgent.E valuateClusterStatuzB ehavior

=l zeriaherzionUID : lang
# public : @0veride

# public : @0veride

El zeriaherzionUID : lang

[ action...]

B action]...)

Figure C.8: RecordValueAgent Behaviors
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C.2.3 Classes for Signal Plots and Graphs

< <Unknown>>::JFrame

RawSignalPlot
FFTPlot
[# buffer : DataBuffer Float

B add(...) [# graph : JTailedLinelGraph
& add].] Bl model - DefaultGraph?DModel
B FFTFIatf...] _ % zgrgplast - long
E get.g«_\-'%age[\[’la]gmtude[.._] [ startTime : long
2] gztB::s[TJ]n [ tailing : boolean

[ getFrequencyResolution]...) Bl target - floal]]

[ getlnteryall...)

[ gettd agnitudel...) &l initf...]

[ geth axFrequency...] F add...)

Bt =
getSoalel...

E getwdindowl...) E g?tS_lhnm[JS?s[...]
initl...] izTailingl...

8 samanat ] o) B oo )
setintervall,..

[ sethaxFrequencyl...] E] R awSignalFlat]...]

E setfg’linl?n[aqL]Jency[...] E zztggglél?e]s[...]
setSealel..

[ setfindow...] [ zetTailingl...]

B zetrEntremal...] £ SﬁtYES:-ttre[m?[...]

l/ showSpsl...

i ﬂ;ﬁ,m;c.ai_hrainmas_gui_ Eegd| uti-EFID atabyfer EmotiyHawSignalPlot

L RTER DNt {: ?hannEISiunaIDataSeries.size
i ik 4
[+ Syster curentTimetilliz
[+ add[...] =l | @ initChanneil ata
[ applyFFTI...] B [ - System. out. printin
B FFTD ataBuifer...] % %Z BhamElLISt
B geta b agnitudef... :
= gztB;:EgEﬁt[.?]gm el & ]: "No channels. Cannot initialize pl
B getBingl...) . [ , <Sting
B getFrequencyResalutionl...] & - <5lr!ng
B gettd agnitude...] [ @ <Shing
[ gethdasFrequencyl...) [ ;: size
% getMinFrequencyl...] % i 2“
tScalel... ;o itle
] gzt\,\?ﬁiw%_,_] [ = : thiz.charnelBuffers
[# setFrequencyPangel...] [ =: thiz.startTime
[ settdaxFrequencyl..] [ =: this.channelSignalD ataSeries
% settinFrequencyl...] % = ::!s.ﬂlze
tScalef... = thiz.title
] zgm.?iﬁjo[w%_,] % : thiz.channelT argets
® charneBufers : >

channelSignall ataSenies - »
channelT argets - »
Hazhkdap : new

Hazhkdap : new

Hazhkdap : new

{: ele

#.]
#.]
#.]
EmotivE awSignalPlot]... |

Figure C.9: Raw Signal Plot Classes
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C.2.4 Exceptions

s2¢<Unknown> > :Exception

A

ColumnN otF oundE xception EmotivCsyReaderinterface EEGProcessingE xception

InvalidColumnE xception

[ CalumntatFoundE sception]. ] [ EEGProcessingE »ception]...]

# InvalidCalumnE kception]...]

Figure C.10: Emotiv EEG Source Reading Exceptions

Figure C.11: Exception — Invalid EEG Record Exception

s <<Unknown:>::Exception

ActionBunE xception

El rmessage : Sting
El zerialfersionJID : lang

[ ActionRunE xception...)

Figure C.12: Exception — Action Run Exception
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C.2.5 Action Execution Classes

fafentiondcfon

[# externaltpp : Externaltpp

[ mapddiny F

|

[ Y V— Em:fm.eﬂ,ﬁw‘

El appMame : String
[El appPath : String
=l execCommand : String

B getspptanne]...)

B gettppPathl...]

B getExecCommand...]

B grdiland.

[ zettppMame...)

[ zettppPath]...)
zetEwecCommand]...]

€:§ Figtive (€ .13 ptentionAction-Class

[ VI — exfiemn £ sfemaldes ]

B getsppM amel...)

B gettppPathl.. ]

[ getExecCommand...]
[ saddan 7

[# zettppMarme]...]

[# zettppPathl...)

[# zetErzecCommand...)

MediaPlayer

[# public : E0veride

[ inittppl....]

MotePad

[# public ; @0veride

[ initsppl...]
[ MatePad...]

Figure C.14: External App — Media Player & Note Pad
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A mie A raemar. Aolioninfenfiondctien il mEe oF Brammat. aotion - Tatentiondclion

[H extemaltpp : Extermaldpp B externaldpp : Extemaltpp
E wandtinnd 7 [ adesivgl
. " RunMotePadAction
PlayMusicAction

B public : @0veride

[ public : @0 veride
B mair...)

B rundctian...)

F RunMotePaddction...)

[ rundction...]

Figure C.15: Intention Action - Play Music & Run Note Pad Actions

C.3. BrainMAS Main Application Classes

::<<Unknown:>::JPanel | ::¢<Unknown>::JFrame ‘
A T
BrainM apFrame
T 205D ataColM ames - HashMap
btnSelzctsll : JE uthan
bigttanList : »
o ) dubslid-| @0 veride
e FoundButton : Hashiap
é’v’é BoundB witon
7 B attidnPerformed...]
S pressed ; boolean .
g2 ¥ aptigrltenel Actionlistener N
- 1 label SR nels]...)
protected | @0verride main...)
public ;@0 veride & viewBrainlmageFramel...)
public : @0 venide

public : @0 venide

actionPerformed...) |
add®ctionListened...) |
addM atify]...]
containg... |
getlabel...]
gettinimumSizel...) |

qetPreferredSizel...]

RoundButton0ld izPreszed...)
paintComponenty...]
& pressed : boolean remavedctionListener...)
[ actionListener : dctionListener removet] otifyl... ]
[ label : String aundButton...]
[ pratected : @0veride oundB utton...]
public : @0veride RoundButton...]
public : @0veride setlabell...)

public : @0verride

# actionPerformed]...) %7

# addictionListener...) Ldinterfaces >

[ addMatifyl...) ::¢<Unknown:>::ActionListener
B comtain...)

B aetlabell...)

B aetMinimumSizel...]

B getPreferedSizel..)

B isPreszed]...)

[# paintComponent]...]

[ removedctionListener]...]
[ removeMatifyl...]

Bl RoundButtondldl...]

Bl RoundButtondld...]

Bl RoundButtondld...]
setlabell...]

Figure C.16: Components of Channel Select Window
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Appendix D:
Sample Screen Shots Of The System

D.1. Brain MAS Application Screens

-
|£| BrainMAS ==
Emotiv Options
) Emotiv SDK (Realtime)
(@ Emotiv EPOC
) Saved RAW Data File
@ Saved CSV RAW Data File
EEG Source
_} EEG Lab
| Connect To EEG Source | | Exit |

Figure D.1: Brain MAS EEG Source Selection

e & /A\
- Thesty
e

Nasion

2N

Figure D.2 : EEG Channel Selection Window
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|| Eye Blink Cluster Wave Patte

45621.04

4481.0+

4461.0+

4431.04

4401.0+

4371.04

4341.04

4311.04

4281.0 T T T T T T T T T T T T
250.0 278.0 2880 318.0 338.0 3680 378.0 398.0 418.0 4380 453.0 473.0 40980

Figure D.3: Sample Cluster Signal Pattern Plot

Look In: |U data

.E .E .E .nn E
|v| (<8
i

'D call-truncated CSV |
[ call-truncated_1.csv

sversite-of Moratuwa. Sri Lanka.

call-truncated_50.csv

léqumﬂrf@-?l&lwcscs & Dissertations

vww. lib.mrt.ac.lk

File Name:

=

Files of Type: |csv Files (*.csv) ‘ = |

| Select EEG Source File | ‘ Cancel |

CSV file "D:MY STUFFIPROJECTSWMSC_AI_WORKSPACE_INDIGO'G999 - BrainMAS Final - Ver 1.5\data\call-truncated_50_x_5.csv" is loaded successfully.

50 records found. Do you want to start sampling records?

Figure D.5 : EEG Source File Confirmation
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44841
WM’{E
44041 H
4324.1 4 1
N
Ww
4744 1 |
|
| ATE4T
40841 H
40041 H
_'_\—\_\_'_'_'_'_'__,-‘_"\—\.
39241
l 22441 | T T T T T T T T T T T 1
500 540 4580 B20 BBEO YOO V40 78O0 820 860 900 940 930
Figure D.6 : EEG Source Signal Plot
El Console

New Cluster Agent Created @ Alpha wWave Cluster

New Cluster Agent Created : Beta Wave Cluster

New Cluster Agent Created : Gamma Wawve Cluster

New Cluster Agent Created : Delta Wawve Cluster

New Cluster Agent Created : Noisy Values Cluster

New Cluster Agent Created : Eye Blink Cluster

CsV Column Count : 23 : {@=(COUNTER) COUNTER, 1=(INTERPOLATED) INTERPOLATED, 2=(CHANEL) AF3, 3=(OTHER) RAW CQ, 4=(CHAN CNTACTQLTY) C

Details of Csv File : .\patterns\eye_blink.cswv

Title :

Record Time : 82.83.13 22.12.88

Subject : Stored Pattern

Sample Rate : 128

Chanels : 1 ¥

Units : emotiv

Lables : [COUNTER, INTERPOLATED, AF3, RAW _CQ, CQ_AF3, CQ_F7, CQ_F3, CQ_FC5, €Q_T7, CQ_P7, €Q_01, CQ 02, CQ P8, €Q T8, CQ _FC6, CQ_F4
Has Header Record? : YES

Number Of Records : 258

Stored Pattern : 258

alpha-wave-cluster-agent: Cluster Agent initiated...
gamma-wave-cluster-agent: Cluster Agent initiated...
noise-wave-cluster-agent: Cluster Agent initiated...
beta-wave-cluster-agent: Cluster Agent initiated...
delta-wave-cluster-agent: Cluster Agent initiated...
eyeblink-pattern-cluster-agent: Cluster Agent initiated...
emotiv_csv_sampler: C5V Reader Agent Started... 4
CSV Column Count : 27 : {@=(COUNTER) COUNTER, 1=(INTERPOLATED) INTERPOLATED, 2=(CHANEL) AF3, 3=(CHANEL) F7, 4=(CHANEL) F3, S5=(CHANEL

m

Details of CSV File MSC_AI_WORKSPACE_INDIGOY6999 - BrainMAS Final - Ver 1.5\data‘call-truncated_5@_x_5.csv
Title :

Record Time : ©2.@3.13 22.12.@0

Subject :

Sample Rate : 128

Chanels : 36

Units : emotiv

4| n F

Figure D.7: Application Log - Source File Read
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El Console &

eeg_rec_val 48F7 :

6 Cluseter agents are present

eeg_rec_val_ 48F7 Clusters found : &

alpha-wave-cluster-agent : Rejected application from eeg_rec_wval_ 36AF3
gamma-wave-cluster-agent : Recieved application from eeg_rec_wval_49T7
gamma-wave-cluster-agent : Rejected application from eeg_rec_wval_49T7

eeg_rec_val 48F7 :

Sending cluster application to - delta-wave-cluster-agent

noise-wave-cluster-agent : Recieved application from eeg_rec_wval_28T7
noise-wave-cluster-agent : Accepted application from eeg_rec_wval_28T7

eeg_rec_val_47F3 :

6 Cluseter agents are present

eeg_rec_val 47F3 Clusters found : 6

eeg_rec_val 4777 :

6 Cluseter agents are present

eeg rec_val 4777 Clusters found : &

gamma-wave-cluster-agent : Recieved application from eeg_rec_wval_S5@FCS
gamma-wave-cluster-agent : Rejected application from eeg_rec_val_58FCS
alpha-wave-cluster-agent : Recieved application from eeg_rec_wval_36F3
alpha-wave-cluster-agent : Rejected application from eeg_rec_val_36F3

eeg rec_val 48F7 :

sending cluster application to - alpha-wave-cluster-agent

delta-wave-cluster-agent : Recieved application from eeg_rec_wval_48F7
delta-wave-cluster-agent : Rejected application from eeg_rec_wval_48F7

eeg_rec_val 47AF3

6 Cluseter agents are present

eeg_rec_val_47AF3 Clusters found : 6

eeg_rec_val 47F3 :
eeg_rec_val 4777 :
eeg_rec_val 48F7 :

sending cluster application to - delta-wave-cluster-agent
Sending cluster application to - delta-wave-cluster-agent
sending cluster application to - gamma-wave-cluster-agent

nnise wave_rliustar_acent + Rariecved annlicatinn fram sec rec wal 23F7

4 | 1

Figure D.8: Application Log - Agent Negotiation

D.2. JADE Platform Screens
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delta-wave-cluster-agent@10.218.40.174:1098/JADE
df@10.218.40.174:1099/JADE

gamma-wave-cluster-agent@10.218.40.174:1099/JADE
noise-wave-cluster-agent@10.218.40.174:1099/JADE
ma@10.218.40.174:1099/JADE
sniffer-on-Main-Container@10.216.40.174:1099/JADE
sniffer@10.218.40.174:1099/JADE

-
“a) rm=@10.218.40.174:1099/JADE - JADE Remote Agent Management GUI
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b o 8L L fup g |y T
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Figure D.9: JADE RMA Agent GUI - Platform
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[ sniffer@10.208.40174:1099/JADE - Sniffer Agent [E=SREERES)
Actions About
# £ AgentPlatforms : } ]
e o
¢ B3 Main-Container
@ alpha-wave-cluster-agent@10.218.40.174:1099/JADE ° REQESTD @7 4
ams@10.218.40.174:1009/JADE ! REQUEST:A (1.8 L-‘J
beta-wave-cluster-agent@10.218.40.174:1099/JADE : .
brainMASApp ).218.40.174:1099/JADE ? REQUEST3 (10 30 )
delta-wave-cluster-agent@10.218.40.174:1099/JADE B REQUEST:4 (11 I )
Ar@10.218 40174 1099/JADE ® reduestaets 44
emotiv_csv_sampler@10 218 40 174-1099/JADE] o "
eyeblink-pattern-clus: t@10.218.40.174:1099/JADE 7
gamma-wave-cluster-agent@10.218.40.174:1099/JADE ® eequestecir 41
2 noise-wave-cluster-agent@10.218.40.174:1099/JADE : b
ma@10.218.40.174:1099/JADE " cmeeem 4 5
@ sniffer-on-Main-Container@10.218.40.174:1099/JADE " REQUEST: (14 {1 ) I
@ sniffer@10.218 40 174-1099/JADE 1= ”
f‘ REQUEST:3 (-20 'é 3 i
. REQUEST:4(-21 % ) I
REQUEST:S (-22 - b i
|

|8 sniterminziaa017E A
Actions  About
¥ HE

¥ 3 AgentFiatiorms
+ E2 TnisPlatiom

Universitv-of Moratuwa. Sri Lanka. o

L S W

¥ B Main-Conia 'S ] [
B alph: U DiE b ;
B amsgan
@ beta e o . TR LEAET: "
B delta
@ ag@10 218 40 1741
B eeq rec val 10AFSEI0 218 40 174 1000UADE o drrsres vos
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B ceg_rec_val_10FCS@T0.215.40,174, 109500A0E vas_je-rEruEed "
B eeq rec_val 10T7ER10 218 40 174 1000ALE Eul ANFUSES (apt 004 373 )
B eeg_rec_val_11AF3@10.218.40.1741009.ADE :;; REFUSES (oh go7 317 )
@ ceg_rec_val_11F3@10.218.40.174.10090UADE RErUSES (s}t 920 rC3
B ceg_rec_val_11F7@10.212.40,174.1000/ADE D . T 5 cant 0:3 i
B eeq rec_val 11FCHEI0 218 40 174 1095ATE e Tresan 210 ’
B eeg_rec_val_11T7@10.218.40.174:1009/ADE O S eFUSEA (ol 062 0173 '
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Figure D.11: Sniffer Agent - Record Value Agent Communication
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