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PA3
specific plans

tactile images

DV1

G PM1

SI

SA1

goals

PA2
eye saccades

PA5

episodes

VV2

SA3
DV3

olfactory
input

gustatory
input

somatosensory
input

auditory
input

output
motor

visual input

complex and

DV2

maps

spatial
features

tactile

social objects

AI

social tactile
features social visual

features

auditory
detection

AA1

features
auditory

SA2
tactile guidance

detection 

AA2
social messages

social action
features

VI
visual features

VV1
object identitiesPM2

social action
features

VV3
episodic
memory

social messages
AA3

PM3
social goal
features

contexts and

PA4
complex plans

detailed actions
PA1

MI
muscle
combinations

MI

PM3

PM2

PM1 SA2

SA1

SI

AA3

VI

AA2

AA1

SA3

VV3

VV2

VV1

DV3

DV2PA2

PA1

PA3

PA4

PA5

G

AI

DV1

(a)

(b)
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central processor

processing
logic

data
read and
write

a

b

address of
current instruction
= point of control

i

current instruction
being executed
op d1  d2

data operands
used in instruction

instruction

fetch

program data

RAM

b

i

plan

goal tree

op  d1  d2

d2

d1

a

perceived
one state active one plan active

one goal active

states
world

goal processing rules

stored goals

plan processing rules

stored plans

states processing rules

stored states

goal
module

plan
module

(a)

(b)
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perception of
goals and 
dispositions

attention

goals prioritized and
selected goal sent

elaboration conditional on
relational information received

joint plan selected

plan for self described
in spatial detail
elaboration conditional on

perception in terms
of relations
attention dependent on
information received

perception of
spatial detail
attention dependent on
information received

attention

elaboration

requests for information
on actors and actions

requested information

requested information

requests for information
on spatial positions etc

evaluation elaboration

evaluation elaborationperception

perception

perception attention evaluation

to effectorsfrom sensors

geometric information received

generation of detailed
motor commands

joint plan described in relational terms;

;

;

;

perception of features

memory of
social relations

from system
goals received

disposition
relative to
goals

observations
of social
relations

on goals and dispositions

evaluation

requested information

requests for information
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(b)

(a)

goals

perceived dispositions

plan primates

specific joint plans

sensor system

environment

primate positions and movements

primate actions and relations

detailed plans for self

motor system

social relations

overall plans

PA4 overall

PA1 detailed

positions and

VV1 object
           identities

visual input

MI muscle
combinations       detection 

          images

DV1 spatial

PM2 primate
actions and

G goals VI visual
       features

DV2 spatial

SI tactile

           features

          plans

actions for self

motor
output input

somatosensory

SA1 tactile

        maps

relations

PM1 primate

movements

PA3 specific
joint plans and

plan primates

PM3
social relations
primate disposit.
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disposition(goal(affiliate(
adam1,alice1)),positive,0.7)

(a)

(b)

f(a,b,d)
f(d,e,f)
g(a,r)

f(X,Y,Z),g(X,W) -> h(Y,Z)

f(c,d,a)

g(b,h)

h(b,d)

h(b,d)

dominates(alice1,adam1,0.8)
rule generates affiliation goal

goal(affiliate(adam1,alice1))
plan(groom(X,Y))

rule selects joint plan and instantiates

orienting_towards(alice1,adam1)

position(alice1,300,200,0)

goal(affiliate(adam1,alice1))

goal(affiliate(adam1,alice1))

plan(groom(adam1,alice1))

plan_self(approach(alice1))

self_act(move_to(300,200,0))

rule constructs detailed action

plan_self(approach(alice1))

goal(affiliate(adam1,alice1))

rule calculates goal’s priority

rule constructs detailed joint action step

plan(groom(adam1,alice1))

affiliation(adam1,alice1,0.6,0.8)

for self

goals module

social relations module

overall plans module

specific joint plans
module

detailed actions
for self
module
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groomer is very near to groomee
within touching distance
orientation should be mutual
groomer initiates grooming
prelude

groomer is sufficiently near
to groomee and is
visible to groomee

groomer orients to
and moves towards  groomee
groomer is far from groomee

groomer moves to
grooming position
and grooms groomee

groomee should at least
acknowledge the presence of
the groomer by some orienting -
eyes, head, body, etc.

groomee responds
to grooming by giving
grooming response

groomee may remain passive

Phase groomer’s behavior groomee’s behavior

Orientation
phase

Approach
phase

Grooming
prelude
phase

Grooming
phase

groomee is mutually oriented
to groomer, accepts

grooming prelude response
grooming prelude by giving

(b)

(a)
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position(adam1,340,360,0)
position(alice1,360,300,0)

orienting_towards(alice1,adam1)
requested_action(alice1,sitting)

currently_selected_goal(affiliate(alice1,adam1))

goal(affiliation,affiliate(alice1,adam1))
goal(affiliation,affiliate(adam2,adam1))

goal(affiliation,affiliate(alice1,adam1))
goal(affiliation,affiliate(adam2,adam1))affiliation(adam1,alice1)

dominates(alice1,adam1)
affiliation(adam1,adam2)
dominates(adam2,adam1)

requested_position(alice1,360,330,0)
requested_action(alice1,reorienting_head(178))

towards (360,300,0)
take a step

action(alice1,reorienting_head(178))
position(alice1,360,300,0)

position(adam1,320,350,0)
action(adam2,sitting)
position(adam2,400,350,0)
position_request(alice1)

action(adam1,walking)

position(adam1,320,350,0)
action(adam1,walking)

action(alice1,reorienting_head(178))
position(alice1,360,300,0)

action(adam2,sitting)
position(adam2,400,350,0)

plan_self_act(walk_towards(alice1))requested_distance(alice1,far)

currently_selected_goal(affiliate(alice1,adam1))

plan_primate_action(be_groomed(alice1,adam1)

plan_primate(alice1)

position_request(alice1)

primate_request(alice1)

goals

action(adam1,walking)
action(alice1,reorienting_head(178))

action(adam2,sitting) position(adam1,320,350,0) position(adam2,400,350,0)
position(alice1,360,300,0)

self_act(walk_towards(alice1))

position(alice1,360,300,0)
position(adam1,340,360,0)
plan_self_act(walk_towards(alice1))

sensor_system

perceived dispositions

primate actions and relations

primate positions and movements
detailed actions for self

specific joint plans

plan primates

motor_system

social relations

overall plans

environment

plan_primate(alice1)

plan_primate_action(be_groomed(alice1,adam1)
orienting_towards(alice1,adam1)
requested_action(alice1,sitting)
requested_distance(alice1,far)

requested_position(alice1,360,330,0)
primate_request(alice1)

requested_action(alice1,reorienting_head(178))
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adam1 wishes to

adam2 wishes to

alice2 wishes to

be_groomed by adam1

groom alice1

be_groomed by alice1
be_groomed by adam1

alice1 wishes to groom adam2 0.75
0.4875

groom adam2 0.5625
0.4875

groom alice2 1.0
0.75
0.5625

1.0be_groomed by adam2

dominance hierarchy

affiliation
weights

adam1

alice1

adam2

alice2

0.68

0.65

0.8

0.67

0.6

0.5

goals
generated(b)

(a)

(c)
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goals

perceived dispositions

plan primates

environment

primate actions and relations

primate positions and movements

social relations

sensor system

detailed actions for self

specific joint plans

overall plans

motor system
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