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® Systems Artificial Intelligence

® Modularity & Coordination (Planning).

® Autonomous Systems—Agency & Ethics.

® Programmability for Pervasive Al-"Al Plumbers”
® Natural Intelligence

® Modularity & Organization (Neuroscience).

® Origins of Cognition (Behavioural Ecology).

® Culture & Sociality (Biological Anthropology).



® Artificial Intelligence

e PhD (MIT 2001), MSc (Edinburgh 1992).
® | EGO (Denmark), HCRC (Edinburgh).
® Natural Intelligence
® BA (Chicago 1986), MPhil (Edinburgh 2000).

® Primate Cognitive Neuroscience Labs (Harvard
2001-2, Edinburgh 1996-7).

® Bath Intelligent Systems (2002-now).



® Artificial Intelligence

® |ntelligent systems development. (e.g. game
characters, intelligent environments.)

® Making Al accessible to non-experts.

® Natural Intelligence
® Brain organisation: modularity & “attention”.
® Evolution, cognition and primate social structure.

® Evolution, sociality & public goods investment.



Introduction
Methods
Current Projects

Proposed Projects



Behavior Oriented Design

® All search (learning, planning) is done within
modules with specialized representations.

® Specialized representations promote
reliability, determine decomposition.

® Modules provide perception, action.

® Module coordination through hierarchical
dynamic plans.



Simulated En n —
= smallnegative setivaton
Internal on/off () Weather on/off () Key on/ott () T day: 0 moving st 14 Do, Night Prox Low Health
Proptn on/off () vetn on/oft () Map on/oft () time: 167 o ot ot svaion | @ e DD
Profiles on/off () marning —d
@ =posiive activation
L . " [ ] BO, o

Move Actions

freeze (see-predator 1) (covered ) (hawk t)

flee (C) (sniff_predator t) run_away (see_predator t) pick_safe_dir go_fast
look observe.predator

15

— [Z'se.p< 08
inseminate (courted mate_here f) [ .
mate (C) (sniff.mate t) court (mate_here t) E T _
2
pursue [z
lte (D) ‘f or
" Edmund vs. ERP in 4 sparse and 4 non-sparsa worlds triangulate (getting Jost t) pick_dir.home go 2
=
2
home 1::5 (late 1) (at-home L) pick.dir.home go £
2 =
check 1:5 -3
E 5
10 8
use.resource (needed.res_avail ) E o
a
'\‘ exploit (C) (daytime 1) ) j ! O O O )

B 3 4 5 6 7 8
(Sparse)std (Sparse)Vart  (Sparse)Var2 (Sparse)Var3

RAC 2003,
RS B 2007,
ICA 2008)

= (VA 2005,
ames 2006
SMC 2008)




dvanced nvironment

806 AB.ODE
File View Tools Window Help

Z M Z
zZ Z -
7 (=] 7/POSH Engine: [ Edit File in Note... ) K runt
006 /Volumes/jjb/code/jyposh/modules/bodbot/plans/ lap 4 | Commands | |
[ Overview - [ Logical View = 7 Action Patterns 4 C: es K& Drive G P Print View @3 Source  [z] Documentation
‘ X Delete Element
respond-to-atta. Trigger Elements.
* Drive-tiement g " Sense " Sense- ff less tham 30 " Semse
respond-to-attack Goal fail
" Competence T Coulof competence " Sense
, Trigger Elements. , taken-damage-tr... X Delete Group
respond-to-visi respond-w-visi... set-amcker face-aracker
" Action to Trigger " Action Puters » »
fing-attacker , Trigger Blements. , succeed D
Competence Gamert f Semse 21| Ungroup Elements
try-to-find-an. try-to-find-ant Coal fail
" Action to Trgge " Competence 1" Goul of competence " Semse
found-attacker Trigger Eles
Competerce Uerment | &
— ‘] Move down in group
¥ Action to T
spin | Trigger Ele =
Comorterce timent i :
{ &' | Properties |
big-rotate
f(ireu] Competence Elem... attack-visible-att
Action Triggered  respond-to-visibl...
attack-enemy-wi, Trigger Elements see-enemy-with- -
> v thment 4  Sonse Retries 0 (Unlimited)
Documentation when it's seen
" Acon " Acion
take-enemy-flag. enemy-flag-reac. have-enemy-flag
" Orive-tiement " Sense " Sense0
, to-enemy-flag
Adion
respond-to-ata Trigger Elements
* nve-tiement » ? s * o } oo
unreal Tournament
Behaviour Library
Select Behaviour Library
bodbot -
World Initialisation
World Initialisation Script
Choose...
E——===ngentmitialisation
Agent Initialisation File
@ zoomn ingWyPOSHRoshitunklibranibodbotinit_agent | Choose.
Load Agent Init File
b Editing attack-visible-attack agents
1: attackbot v Add. Remove

Attributes
Behaviour [got -

Attribute
Value

[attackbot]

Botip = 127.0.0.1
Bot.port = 3000
Bot.hotname = Tom
Bot.eam =0

Clear All Settings

Initialise World and Agent(s)

Show Log Message Window Warning

= ftimestamp 3966664€9

in receive_flag_details
plesteve. RedFlagl
te

[} Pause Agent Statu Location=0. 952072, 520731506, -66. 821762
able=Tr

Stop Agent

ug =
)

implesteve. RedFlagl
me
n=0.992072,520. 731506, ~66. 82

961 BES
ag_details
[Team=0
Td=CTF-Simplesteve. RedF1agl

te=home

0n=0,992072,520.731506, -66. 821762

e NP, retus

90¢
Possib
16.483658318. 388428-172.405762 -

AWINDOW 2 dava(iM)... ~( [ Unreal Tourn... | ¥ uitled-paine | < % $9 1552

& start 5 Frefox , 2 Windows



® A simulation is a hypothesis like any other.

® Thesis / model specified so completely it
can be run on a computer.

® Consequences of model assessed by

sampling.

® Model behaviour compared to target
system’s using standard hypothesis

testing.

Joanna J. Bryson, Yasushi Ando and Hagen Lehmann “Agent-based
modelling as scientificmethod: a case study analysing primate social
behaviour”, Philosophical Transactions of the Royal Society,

B — Biology, 362(1485):1685-1698, September 2007.



Hypotheses & Validation

individual
chase runners
territory + chase

(Bryson, Kaczensky
& Grove in prep)
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® Sometimes just the
process of building a
simulation finds fallacies
or incompleteness in a
model.
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e.g.Whitehouse’s Modes Theory of Religiosity



Bidan Huang: Robot Learning
Dominic Mitchell: Public Language
Marios Richards: Rates of Evolution
Daniel Taylor: Evolving Culture

Gideon Gluckman: Social Dynamics

James Mitchell & Tom Hyde:
Improving ABODE / BOD

Karolina Sylwester & Simon Powers
Variation in Public Goods Investment
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. BOD & ABODE for LEGO Robots.

. Correlation of implicit semantics and implicit social
biases.

. Amoni Reproducable Research System: new
acronym & work on revision control & scientific

transparency.
. Evolutionary tradeoffs for cognition: ageing!?

. Understanding dual replicator systems: Modelling
evolution of mobile elements in bacteria.



