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If you were trying to build
a robot to behave
spontaneouyl like the
chimp In the éllowing clip
how would you do It?



Pal2.5 years old

video talen by Misato HgashiPrimate Reseah Institute
Kyoto University, used with permission

Hayashi & Matsuzawa (2003) Animal Cognition



Questions raised

¥ What mechanism could ke alloved Pal to
learn that she could stack the blocks?

¥ If such a mechanism is common to the
specieswhy was she the oglone of 3 infant:
to stack blocksspontaneoust?

¥Why does stacking blockgppear later than i
numansbut inseting shaes into holes in a
DOX appear at about the same time as in
numans?

¥Why does she seem to Pnd it so epable?




What kinds of mechanisms
male It possibledr animals to
Pnd out about afirdances,
attribute causes to edfcts and
generate ppropriate
(sometimes neel) behaiour?



Forms of learning

¥ Developmentalf-bxed behaiour - usualf geneticayl
determined

¥ Fast andeliablgbut inRexible
¥ Associatie learning

¥ Gradual pocessbut fairly Rexible and surprisingl
subtle

¥ Social learning

¥ Can povide a shot-cut to learning a neel
behaiour

¥ Extended learning mechanignvolving exploration



Developmental-bPed
behaiour

¥ Complex behsaiour triggeed by simple cues
¥ Useful when:
¥ Limited oppotunity for learning

¥ Behaiour needs to be pegct on the brst
attempt (eg.3ight in cliff or tee-nesting bas)

¥ There are time constraints (g.short life span)

¥Common In pecocial species whenoung ae
relatively independent fsm birth



Mason wasfMonobia
quadridens

¥ Females drill out the cenr of a stem

¥ Lay an egghen ca off cell with a mid
partition

¥ Patition is rough and covex on inner
surfaceconcae and smooth on side
neaest opening

¥ Larvae boe through the conex cell wall
only, so that they leare the end of the
stem



Assoclatie learning

¥Classical conditioning and operant
conditioning

¥ Can lead to a complex chain of befiaur =>
novel responses to the anronment

¥ Relatiely slov and gradual mrcess (though
one-trial learning is possible)



Animals can be trained to dalmost
anything with operant conditioning...
...It Just tales a long time
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Associatie learning IS
much moie subtle and
rich than yu might think



OAppopriatenessO of the stirtus or
response mattersjjomjan &Wilson,1972)

Group taste

Group noise

Train Sweet water! illnesq Noisy water! illness
Sweet wat Plai Noi t Silent
TeSt wee V\\/lvaé‘teel’rvs aln oIsy sta?el‘rvs lnen
RESUL LEARNING |NO LEARNING
Train Sweet water! shock| Noisy water! shock
Te St Sweet v\\llvzﬁgrvsPlain Noisy W\/s;f; rvsSiIent
RESUL |[NO LEARNING| LEARNING

Sq natural selection constrains associations to

thoselikely to be causayl linked



Animals can learn about the temporal
relationship betwen a/ents => causal
attribution (BarnetCole & Miller1997)




Social learning

¥ Learn fom the behaiour of others:
¥ Directly, by obsewation
¥ Or via products of anothesbehaiour

¥ Can spead nael behaiour rapidly through a
population => cultural transmission =>
cultural evolution



Extended learning
mechanism and exploratio

¥ Exploration (not diectly reinorced) is ery imponant

¥ Animals can learn about the space of possible actior
with an objectunusual poperties etc

¥ Time consumindqut possibledr altricial species during
developmentwhen paent(s) cae for offspring

¥ May also enableery rapid learning i©chunksO of
knowledge about the enronment can bea&used

¥ May allow the generation of individuglhovel behaiour
(similar to Margagt Bodens®Dérsonal Ceativity(d,990)



Are animals limitedyospecies-specll
representational gaacitiespr by the
their exploratory tendencies?

¥ Replesentational vie vs.Ecological vie
(Cummins-Selae and FragasZz3005)

¥Capuchin monkys spontaneousglre-
positioned canes to pull @dd reward
towards themunlike tamarins

¥ Is this diférence because of species @ifinces
In exploratory/manipulatoy behaiour?



Complex,spontaneous neel
behaiour

¥ Betty making hooks (Alex to shovideo and
discuss)

¥Alex the parot spontaneousl transerring
label 0ofOnoneO



Self-monitoring of belaour
might also be impdant

Possiby gaining dynamieddback fom ernvironment,and
adjusting behaour gopropriately



What might this mechanism b

¥ Combination of:

¥ Built-in driwe to explore (with no
Immediate einforcement consequences)

¥ Cognitive structures (geneticall
determined) which might guide or
constrain exploration (ObootsppingO of
behaiour)

¥ Construction of rusablé®chunksO which
can themsekls be ecombined into moe
complex structues (eg.language learning



Summay and
unansvered guestions

¥ For novel behaiour, need to bnd a balance beden
exploration,and constraining possibilities

¥ Also, balance beteen built-in structues and
knowledgeand learned/acqued knowvledge

¥ Do species diffr in their ability to brm these chunks?
¥ How important is individual experience?

¥ How important is it to exploe while yur brain is being
constructed?



