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The integrated model of control

Goals and assumptions:

1 Control can occur without humunculus

2 Control emerges from multiple, independent conflict-control loops

3 Minimum control principle
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Smoleń & Chuderski Evoked Conflict in a Realistic Control Task EAP CogSci 2015 2 / 11



The integrated model of control

Goals and assumptions:

1 Control can occur without humunculus

2 Control emerges from multiple, independent conflict-control loops

3 Minimum control principle
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The model

Conflict

Ct =

∑
k∈Λ 6=i exp(

U′
k
n )∑

j∈Ω exp(
U′
j

n )

Control

Gt = agCt + (1 − a)Gt−1

C — conflict
U ′ — utility modified by control
G — current control strength (dynamic)
a — adaptation factor
g — global control strength (constant for agent)
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Stroop task
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Smoleń & Chuderski Evoked Conflict in a Realistic Control Task EAP CogSci 2015 4 / 11



Stroop task

BLUE
Name-blue
Read-blue
Other
Wait

O
th
er

N
am
e-
b
lu
e

R
ea
d-
bl
ue

W
ai
t
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The complex control task

Goals of the study

Generalisation of the model’s prediction

Verification of semantic control hypothesis
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The task

OverEtheEyears7EaEnumberEofE
differentEmethodsEhaveEbeenE
usedEforEestablishingEremoteE
connectionsEbetweenEindustrialE
systemsEandEsensors7EincludingE
fixedEconnections7ElowEpowerE
radioElinks7EBluetoothEandEWi3Fi0

ElectronicEindustryEisEnotE
countedEasEaEcrucialEsectorEofE
theEglobalEeconomy7EwhatEdoesE
notEpredictEhighEprofitsEforE
companiesEfromEthisEsector0

PipesEofEvaryingEsortsEareEamongE
theEearliestEofEmusicalE
instruments7EandEpipersEmustE
oftenEhaveEimaginedEaEpipeEtooE
largeEforEhumanElungs0

LittleESamE’onEphoneT:EMyEsonEisE
havingEhighEfeverEandEheEwon’tE
beEableEtoEcomeEtoEschoolEtoday0
Teacher:EWhoEisEthis?
LittleESam:EThisEisEmyEfatherE
speakingP

ElectronicEindustryEisEcountedEasE
aEcrucialEsectorEofEtheEglobalE
economy7EwhatEpredictsEhighE
profitsEforEcompaniesEfromEthisE
sector0

7EmessagesEoutEofE34EhasEbeenEmarked0E1Emin0E43Esec0Eleft0

Smoleń & Chuderski Evoked Conflict in a Realistic Control Task EAP CogSci 2015 7 / 11



The task

OverEtheEyears7EaEnumberEofE
differentEmethodsEhaveEbeenE
usedEforEestablishingEremoteE
connectionsEbetweenEindustrialE
systemsEandEsensors7EincludingE
fixedEconnections7ElowEpowerE
radioElinks7EBluetoothEandEWi3Fi0

ElectronicEindustryEisEnotE
countedEasEaEcrucialEsectorEofE
theEglobalEeconomy7EwhatEdoesE
notEpredictEhighEprofitsEforE
companiesEfromEthisEsector0

PipesEofEvaryingEsortsEareEamongE
theEearliestEofEmusicalE
instruments7EandEpipersEmustE
oftenEhaveEimaginedEaEpipeEtooE
largeEforEhumanElungs0

LittleESamE’onEphoneT:EMyEsonEisE
havingEhighEfeverEandEheEwon’tE
beEableEtoEcomeEtoEschoolEtoday0
Teacher:EWhoEisEthis?
LittleESam:EThisEisEmyEfatherE
speakingP

ElectronicEindustryEisEcountedEasE
aEcrucialEsectorEofEtheEglobalE
economy7EwhatEpredictsEhighE
profitsEforEcompaniesEfromEthisE
sector0

7EmessagesEoutEofE34EhasEbeenEmarked0E1Emin0E43Esec0Eleft0

Target message
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The task

Problems to solve:

Analyze new investment of IT company Elektroniikka-alan in a mobile
phone system, and judge the probability that Elektroniikka-alan will
increase its head-count due to this investment.

Describe how the human cortex works.

Tell how computer processor works.

Evaluate what factors have the most important role in supporting the
existing political system in Ukraine.
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Results

●

●

0.25

0.30

0.35

0.40

0.45

Low High
Conflict

E
rr

or
 r

at
e

●  Low distraction 

 High distraction 
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Thank You for Your Attention

Tomasz Smoleń
tsmolen@up.krakow.pl
Neurocognitive Processing Laboratory
http://ecfi-group.eu
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