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Belief — Desire — Intention 7 /L

e N
Desire
(Perceptrons)
4 Intention )
& S A Overall Plan
Opinions

(Decision Trees) (Goal, Main Object)

\_  Attack enemy town

e N
Beliefs

(Attribute List)
- Y,

KPrimitive Action List\

Specific Plan
Walk towards stone, (Goal, Object List)
Pick it up,
Walk towards house, S Throw stone at house )
Aim at house,

\ Throw stone at house J

Richard Evans, “Varieties of Learning”, 11.2, Al Programming Wisdom
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Belief — Desire — Intention 7 JL

A Energy
Source =0.2

Desi Weight =0.8
esire Value <
(Perceptrons) Source*Weight =
0.16
HRERET S g .
’ Tasty Food Desire (F5/8 5L /= /&)
\s,\‘/’;;;etzg'g 5 Threshold
-0. T sl BN
Opinions Value = 016+008+014 | 2{}%‘5'- hunger
- *Weight = E3:
(Decision Trees) R e
/=
HRERET S : VBUVBL
Unhappiness , I
Source =0.7 ﬁ%f’fﬁfﬁ
Weight =0.2 Hunger
. Value =
Beliefs Sou rc:*L\J/\G/zeight = Compassion
(Attribute List) 0.14 Attack (EL1/4L0)
Help
EHFIRDHRD
E&DIE#H

Richard Evans, “Varieties of Learning”, 11.2, Al Programming Wisdom
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Beliefs /
(Attribute List)

Richard Evans, “Varieties of Learning”, 11.2, Al Programming Wisdom
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The phenomenal aspect of consciousness — the subjective
conscious experience, or the ‘what is it like’ to be conscious

P - CO”SClOUSﬂ@SS [20] — is the most controversial issue in consciousness

studies. In order to avoid this dimension of consciousness

P h e n O m e n a I for the moment, it is useful to conceptually distinguish

between two main aspects or dimensions of consciousness:

— EE E"] 1$ %ﬁ 71_ I) 7 phenomenal consciousness (P-Consciousness) and access
- - S consciousness  (A-Consciousness) [21].  While  P-

Consciousness refers to subjective experience and qualia
[22], A-Consciousness refers to the accessibility of mental
contents for reasoning, volition, and verbal report. Whether

A C : or not P-Consciousness plays a functional role in humans is
- O n S C I O u S n e S S a controversial issue (and could be thoughtfully discussed
elsewhere, see for instance [23-25] for different arguments

AcceSS about this issue). Nevertheless, in the context of this work

we will focus exclusively on A-Consciousness, i.e. well-

N X =y - . - . .
*$*$ ~E E}J ' e x-l-._—l.\ —d— é = =& known functional features of consciousness and how they
A / S~ A can be integrated in a cognitive architecture.

Arrabales, R. Ledezma, A. and Sanchis, A. "Towards Conscious-like Behavior in Computer Game Characters
http://www.conscious-robots.com/raul/papers/Arrabales CIG09.pdf
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P - Consciousness
Phenomenal

A - Consciousness
Access
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The phenomenal aspect of consciousness — the subjective
conscious experience, or the ‘what is it like’ to be conscious
[20] — 1s the most controversial issue in consciousness
studies. In order to avoid this dimension of consciousness
for the moment, it is useful to conceptually distinguish
between two main aspects or dimensions of consciousness:
phenomenal consciousness (P-Consciousness) and access
consciousness  (A-Consciousness) [21].  While P-
Consciousness refers to subjective experience and qualia
[22], A-Consciousness refers to the accessibility of mental
contents for reasoning, volition, and verbal report. Whether
or not P-Consciousness plays a functional role in humans is
a controversial issue (and could be thoughtfully discussed
elsewhere, see for instance [23-25] for different arguments
about this issue). Nevertheless, in the context of this work
we will focus exclusively on A-Consciousness, i.e. well-
known functional features of consciousness and how they
can be integrated in a cognitive architecture.
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(1) T SVIR—K-7—FTIF%
(Blackboard Architecture)
(2) GWT = Global Workspace Theory
(Baar, 1988)
(3) MDM = Multiple Draft Model
(Dennett, 1991)

Arrabales, R. Ledezma, A. and Sanchis, A. "Towards the Generation of Visual Qualia in Artificial Cognitive Architectures". (2010)
http://www.conscious-robots.com/raul/papers/Arrabales BICS2010.pdf
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(1) 7 ovo7R—k - 7—xF T F+(Blackboard Architecture)

Bruce Blumberg , Damian Isla, "Blackboard Architectures",
Al Game Programming Wisdom (Charles River Media) , 2002

KS(=Knowledge Source)

\

\
v
L KS KS J
. Blackboard
. KS |, — KS _ |
kS “JKS

KSIL B PR R0 3 O T I cE DUV 1B EEZ ERIZ L TITS,
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(Blackboard Architecture)
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The Awakening of Conscious Bots: Inside the Mind of the 2K BotPrize 2010 Winner
http://aigamedev.com/open/article/conscious-bot/

CERA-CRANIUM Cognitive Architecture

http://www.conscious-robots.com/raul/machine-consciousness/34-machine-consciousness-research/67-cera-cranium.html

Arrabales, R. Ledezma, A. and Sanchis, A. "Towards the Generation of Visual Qualia in Artificial Cognitive Architectures".
http://www.conscious-robots.com/raul/papers/Arrabales BICS2010.pdf
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I I I I I.-II..II..II..II..II....=I
: Physical Layer Sensor H S ' : Accessible :
I . ) Qervices Sensors |"l": )
! Mission-specific Services |7 : - :i..?.l.ll"'.l.l.?.p.‘}}.lﬁm.i'

| 4 H u |
' 1 : : Reachable i1
I Core Layer Motor 'I"lAcmamrsl b . EI
! Services |1 ¢ 11 environment |
I I I : I-II..II...II..II..II.-II-:
| ________________________ ] l ______ ] | __________ |

Fig. :

. CERA Cognitive Architecture. The layered design mvolves a

aubaunlptmn relation: higher layers process more abstract content
than lower layers. Sensor and motor services are enclosed in the so-
called sensoy-motor services layer, which 1s agent dependent.
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Fig. 4. CERA physical layer workspace. Percept aggregators are
special cases of specialized processors that are able to build new
complex percepts using other complex percepts and/or single percepts
as mput. See [27] for a description of other types of processors.
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CORE Layer M 1% Z||

Modulation Commands
/ "'L

- S

Core
kaspﬁce ||::> Wmlﬁpa{.e I—>

S

Single
Percepts

Layer
( (}f?{ph"f Urssm;ff
Egs Percepts g E g} Percepts

Physical Layer Mission-Specific Layer

Fig. 5. Workspace modulation mechanism. The level of activation of
specialized processors and the generated percepts i1s updated based on
modulation commands sent from the core layer. Activation values
determine which percepts are generated. which in turn affects the
modulation commands triggered by the core layer.
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2K Bot Prize

Conscious-Robots team is the 2K BotPrize 2010 Competition Winner!!!

The third edition of the 2K BotPrize Competition was decided recently in Copenhagen, at
the 2010 IEEE Conference on Computational Intelligence and Games. We are happy to
announce that the Spanish team — Conscious-Robots — formed by Jorge Mufioz and Raiil

Arrabales won this year edition of this competition, a Turing Test adapted to the domain
of videogames [1].

Ratil Arrabales (left) and Jorge Musioz (right) with the 2K BotPrize trophy (by Peter Reynolds)

The aim of the 2K BotPrize competition is to develop a computer game bot which is undistinguishable from
a human player, i.e. able to pass the Turing Test. Although the Conscious-Robots bot could not completely
pass the Turing Test, she achieved a humanness rating of 31.8%. As of today, the Turing Test level
intelligence has never been achieved by a machine. However, this year the gap between humans and bots
was reduced, having a small difference between the Conscious-Robots bot (31.8%) and the least “human”
human player (35.4%) — see results. -> READ MORE.

The bot developed by the Conscious-Robots team (CCBot2 or “CERA-CRANIUM Bot 27) runs the CERA-
CRANIUM cognitive architecture [2], which is based on a computational model of consciousness. The
CERA-CRANIUM model is one of the results of a research line on Machine Consciousness carried out by
Ratl Arrabales during the last 4 years. CERA-CRANIUM design is based on the Global Workspace
Theory [3]. CCBot2 is a Java implementation of this architecture specifically developed by Jorge Mufioz
and Rail Arrabales for the 2K BotPrize 2010 competition [4].

Final session of the 2K BotPrize Competition at ITU Copenhagen during CIG-2010

http://www.conscious-robots.com/en/conscious-machines/conscious-robots/conscious-robots-team-wins-the-2k-botprize-2010-competi.html

Movie: http://aisamedev.com/open/article/conscious-bot/
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Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K=, & & #)
http://www.cs.northwestern.edu/%7Eforbus/c95-qgd/lectures/The Sims Under the Hood files/frame.htm

Richard Evans, Modeling Individual Personalities in The Sims 3, GDC 2010
http://www.gdcvault.com/play/1012450/Modeling-Individual-Personalities-in-The
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Hunger

Energy

Hygiene

Fun

Dittiness

Social
Comeandsee
DaredevilOnDare
Extinguishself
SwimminglnFoolMotpe
FrepareFarFarty
BeHostAtParty
ChildEnjoyFarty
TeenEnjoyvParty
AdultEnjoyParty
FrepareForFuneral
BeGuestatFuneral
StayAfvenue
BelnGym
BelnArGallery
BeAtSwirnmingFool
BeSuspicious
Betaid
BeRepairman
keepSwimming
FelieveMayéea

Train WorkoutBench) (WorkowtBench) Train (StereocExpensive) (StereoExpensiee) Train Buster[TWWWall) ( TvWWall) Trgn
Check Out Mew Object(Faoal)

Take ShowsrShowerLoff) Take Shower(ShowerLoff) Take Shower(ShowerLoff) Take Shower(ShowerLoff)

Fut Out Self{ShowerLoft) Put Out Self{ShowearLalf) Put Out Self(ShowerLoft) Put Out Self(ShowerLoft) *** Gameplay/Abstrad
e Gameplayiabstracts/ScriptObject/GetinFoolInteractionName ***{Fool) Swim(Fool)

Clean(Cd) Clean(Ck) Clean(ShowerLoft) Turn On(StereoExpensive) Clean(BathtubhModern) Clean(Tailetstall) Clean(Tailets
Make Refreshing Drinks(Barkodern) Make Refreshing Drinks(BarModern) (FridgeDrawar) Serve Delightiul Hot Beverage
Flay Video Game(Tv\Wall)

Dance(StereoExpensive) Turm On(StereoExpensive)

Dance(SterecExpensiva) Turm On(StereoExpensive)

Clean(Cd) Clean(CE) Clean(ToiletZtall) Clean(ToiletStall) Clean(ToiletStall) Clean(ToiletStall) Clean(C457) Clean(C458)
Sit{ChairDininghModerate) Sit(ChairDiningModerate) Sit{ChairDiningModerate) Sit(ChairlivingDesigner) Sit{ChairLivingDfesi
Sit(ChairDiningModerate) Sit{ChairDininghModerate) Sit{ChairDininghoderate) Sit(BathtubModerm) SiChairLivingDesifiner!

Fepair Showe
Swim(Poal)
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