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Background  
 

Before executing coalitions 

Ø  Previous	  approaches	  form	  
coali9ons	  based	  sta9cally	  on	  
robot	  capabili9es	  

	  
Ø  E.g.,	  [Vig	  and	  Adams	  2006]	  	  
	  

Ø  Recent	  approaches	  form	  
coali9on	  dynamically	  based	  
on	  informa9on	  flow	  

	  
Ø  E.g.,	  [Zhang	  and	  Parker	  2013]	  
	  

v Forming	  coali9ons:	  
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 Interactions within coalitions 
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Approach 
 

Coalition coordination 

Ø  Coali9ons	  can	  overlap	  

Ø  Sensor	  constraints	  can	  
restrict	  the	  robot	  mo9on	  
during	  execu9on	  

	  

² Coali9on	  coordina9on	  is	  required	  to	  reason	  about	  
synergies	  between	  coali9ons	  to	  enable	  mul9tasking	  



R 255 
G 179B 16 
#FFB310 

R 0 
G 0 
B 0 

Sensor	  constraints	  restrict	  
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Sensor	  constraints	  restrict	  
coali9on	  execu9on	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  e	  →F(E)	  E	  	  
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² How	  to	  maintain	  a	  sensor	  constraint:	  

Ø  Find	  a	  set	  of	  informa9on	  configura9ons	  for	  individual	  
robots	  {cf(F(e))}e∈E	  such	  that	  cf({F(e)}e∈E)⊇cf(F(E))	  	  

Ø  All	  except	  one	  of	  these	  robots	  can	  execute	  a	  specific	  
MS,	  which	  can	  update	  v(F(e))	  (i.e.,	  the	  value	  of	  F(e))	  	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  e	  →F(E) E  
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Domain knowledge 

² To	  iden9fy	  synergies	  
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Domain knowledge 

Ø  Domain	  compa9bility,	  	  
	  	  	  	  	  E.g.,	  DOM(m(box),	  MSpush({FG(local),	  ...}))	  =	  FR(box,	  local)	  	  
	  
Ø  Disjoint	  configura9on	  
	  	  	  	  	  E.g.,	  orthogonal	  mo9on	  
	  
Ø  Propagated	  Configura9on	  Constraint	  	  
	  	  	  	  	  E.g.,	  cf(FR(box,	  R1))	  +	  cf(FR(box,	  R2))	  -‐>	  cf(FR(R1,	  R2))	  	  
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Approach 
 Enable multitasking 

Ø  Iden9fy	  constraints	  for	  individual	  tasks	  
	  
Ø Overlay	  the	  constraint	  graphs	  

Ø  Search	  graph	  for	  compa9ble	  solu9ons	  to	  enable	  mul9tasking	  
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 Enable multitasking 

² More	  complex	  scenarios	  
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²  Implemented	  distributedly	  	  
as	  DisCSP	  

Approach 
 Enable multitasking 
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² Synergy	  is	  u9lized	  to	  enable	  mul9tasking	  

Results 
 

Scenario 1 



R 0 
G 0 
B 0 

Results 
 

Scenario 2 

² Enable	  mul9tasking	  that	  is	  flexible	  to	  different	  configura9ons	  	  
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Results 
 Scenario 3 & 4 

²  Iden9fy	  invalid	  coali9on	  coordina9on	  scenarios	  
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² Mul9tasking	  in	  heterogeneous	  robots:	  
	  
	  
Ø  Enable	  coali9on	  execu9on	  even	  when	  resources	  are	  limited	  
	  
Ø  Automa9cally	  iden9fy	  opportuni9es	  for	  synergies	  to	  conserve	  

resources	  

Ø  Improve	  task	  performance	  

Conclusions 
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Ø  Proposes	  a	  coali9on	  coordina9on	  strategy	  based	  on	  sensor	  
constraint	  for	  coali9on	  execu9on	  in	  9ghtly	  coupled	  
mul9robot	  tasks	  

Ø  Introduces	  constraint	  graph	  and	  presents	  algorithms	  to	  
search	  coordina9on	  solu9ons	  

Ø  Represents	  the	  first	  approach	  to	  enabling	  mul9-‐tasking	  
robots	  in	  mul9robot	  tasks	  (i.e.,	  overlapping	  coali9ons)	  for	  
improved	  task	  performance	  and	  resource	  conserva9on.	  

Conclusions 
 


