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Overview	
  

•  Autonomy	
  and	
  Mo#va#ons	
  
•  AgentSpeak(L)	
  and	
  AgentSpeak(MPL)	
  

•  Mo#va#on	
  Model	
  
– Func#ons	
  
– Control	
  Cycle	
  
–  Integra#on	
  with	
  AgentSpeak	
  

•  Research	
  Direc#ons	
  and	
  Conclusions	
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Autonomy	
  

•  Here,	
  I	
  mean	
  “Independence	
  of	
  Control”	
  
•  Features	
  needed	
  for	
  autonomy:	
  

– Capability	
  to	
  generate	
  own	
  goals	
  independently	
  
– Capability	
  to	
  switch	
  between	
  goals	
  
– Capability	
  to	
  try	
  alterna#ve	
  ways	
  to	
  achieve	
  a	
  goal	
  

•  Meta-­‐reasoning	
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Mo#va#ons	
  

•  Root-­‐cause	
  of	
  future-­‐directed	
  behavior	
  
•  Studied	
  by	
  a	
  number	
  of	
  other	
  disciplines	
  

– Orienta#on	
  towards	
  par#cular	
  goals	
  
– Associated	
  with	
  drives	
  and	
  incen#ves	
  
– Controls	
  focus	
  of	
  aQen#on	
  

•  Abstrac#on	
  of	
  meta-­‐reasoning	
  
– Goal	
  genera#on	
  
– Representa#on	
  of	
  dynamic	
  priori#es	
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AgentSpeak(L)	
  

•  Procedural	
  agent	
  language	
  
•  Based	
  on	
  the	
  BDI	
  model	
  

•  Designer	
  specifies	
  plans	
  in	
  a	
  plan	
  library	
  
– Plans	
  encode	
  procedures	
  
– Plans	
  are	
  characterized	
  by	
  trigger	
  and	
  context	
  
condi#ons	
  

– Goals	
  are	
  implicit	
  in	
  the	
  plans	
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AgentSpeak(MPL)	
  

•  AgentSpeak(L)	
  +	
  Mo#va#ons	
  
– Stantard	
  AgentSpeak(L)	
  
– External	
  mo#va#on	
  specifica#on	
  

•  Mo#va#on	
  model	
  for	
  
– Goal	
  genera#on	
  
– Plan	
  selec#on	
  

•  Mo#va#on	
  model	
  based	
  on	
  mBDI	
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Mo#va#on	
  Model	
  

•  Tuple	
  that	
  includes:	
  
– Mo#va#on	
  name	
  
–  Intensity	
  
–  Threshold	
  value	
  

•  Mo#va#on	
  func#ons:	
  
–  Intensity	
  Update	
  
–  Goal	
  Genera#on	
  
– Mi#ga#on	
  

<m,	
  i,	
  t,	
  fi,	
  fg,	
  fm> 

Robo#cs	
  Ins#tute	
  -­‐	
  Felipe	
  Meneguzzi	
   7	
  



Intensity	
  Update	
  Func#on	
  

•  Invoked	
  when	
  beliefs	
  are	
  updated	
  
•  Controls	
  mo#va#onal	
  intensity	
  based	
  on	
  belief	
  
base	
  updates	
  

•  Mapping	
  of	
  beliefs	
  to	
  intensity	
  values	
  

€ 

fi(Beliefs) =
over(P,bay1)∧batt(10)→2
occupied(agent)→−1

⎧ 
⎨ 
⎩ 
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Goal	
  Genera#on	
  Func#on	
  

•  Invoked	
  when	
  threshold	
  value	
  is	
  exceeded	
  
•  Posts	
  new	
  goal	
  events	
  to	
  agent	
  

€ 

fg (Beliefs) = over(Packet,bay1)→+!sort(Packet){
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Mi#ga#on	
  Func#on	
  

•  Invoked	
  a^er	
  goals	
  are	
  generated	
  
•  Updates	
  mo#va#onal	
  intensity	
  when	
  a	
  
mo#va#on	
  is	
  ac#ve	
  

•  Similar	
  to	
  Intensity	
  Update	
  Func#on	
  
– Also	
  based	
  on	
  belief	
  updates	
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mBDI	
  Control	
  Cycle	
  
loop	
  
	
  	
  	
  perceive	
  the	
  environment	
  and	
  update	
  beliefs;	
  
	
  	
  	
  for	
  all	
  mo#va#on	
  m	
  do	
  
	
  	
  	
  	
  	
  	
  apply	
  fi	
  to	
  m	
  to	
  update	
  i;	
  
	
  	
  	
  	
  	
  	
  if	
  i	
  >	
  t	
  then	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  apply	
  fg	
  to	
  m	
  to	
  generate	
  new	
  goals;	
  
	
  	
  	
  	
  	
  	
  end	
  if	
  
	
  	
  	
  end	
  for	
  
	
  	
  	
  select	
  a	
  plan	
  for	
  the	
  most	
  mo#vated	
  new	
  goal	
  and	
  adopt	
  it;	
  
	
  	
  	
  select	
  the	
  most	
  mo#va#onally	
  valuable	
  inten#on	
  and	
  

perform	
  the	
  next	
  step	
  in	
  its	
  plan;	
  
	
  	
  	
  on	
  comple#on	
  of	
  an	
  inten#on	
  apply	
  fm	
  to	
  each	
  mo#va#on;	
  
end	
  loop	
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AgentSpeak	
  Control	
  Cycle	
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Integra#on	
  with	
  AgentSpeak	
  

•  Belief	
  Revision	
  Func9on	
  
associated	
  with	
  
mo#va#on	
  func#ons	
  

•  Mo#vated	
  goals	
  are	
  
posted	
  as	
  new	
  
achievement	
  goals	
  

•  Mo#va#on	
  values	
  are	
  
used	
  in	
  the	
  Op9on	
  
Selec9on	
  Func9on	
  

BRF 

Update Intensity 

Check Threshold 

Mitigate Motivations 

Generate Goals Threshold exceeded 

Threshold not exceeded 

Belief Base 

Motivation 

So 
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Conclusions	
  

•  Architecture	
  easily	
  integrated	
  to	
  BDI-­‐type	
  
languages	
  

•  Provides	
  an	
  intui#ve	
  abstrac#on	
  for	
  meta-­‐
reasoning	
  

•  Separates	
  meta-­‐reasoning	
  from	
  ac#on-­‐
directed	
  plans	
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Direc#on	
  for	
  Future	
  Research	
  

•  Reasoning	
  about	
  3rd	
  par#es	
  through	
  
mo#va#ons	
  

•  Planning	
  modera#on	
  

•  As	
  a	
  reward	
  func#on	
  for	
  norma#ve	
  reasoning	
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Ques#ons?	
  

meneguzzi@cmu.edu	
  
Implementa#on	
  at:	
  

www.meneguzzi.eu/felipe	
  


