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Bats,	
  CluBer,	
  and	
  Jamming	
  

•  Many	
  species	
  of	
  bats	
  
primary	
  sensory	
  
system	
  is	
  echolocaDon,	
  
of	
  which	
  each	
  species	
  
have	
  their	
  own	
  disDnct	
  
call.[8]	
  

•  Challenges	
  
–  CluBer[2]	
  
–  Jamming[9]	
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Jamming	
  Avoidance	
  Response	
  (JAR)	
  
•  ShiQ	
  Call	
  Frequency	
  [5,9]	
  
•  Small	
  groups	
  

–  Silence	
  or	
  decrease	
  in	
  emissions	
  
[4,7]	
  

•  Large	
  Groups	
  
–  Increase	
  in	
  emissions	
  [7]	
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Applying	
  EcholocaDon	
  to	
  Models	
  
•  Has	
  a	
  broad	
  range,	
  but	
  due	
  to	
  the	
  affect	
  of	
  
cluBer	
  the	
  effecDve	
  range	
  is	
  much	
  smaller.	
  [1,2]	
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Modeling	
  this	
  Behavior	
  



Single	
  Vehicle	
  Control	
  Laws	
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Goals	
  
•  Use	
  models	
  of	
  group	
  bat	
  

flight	
  to:	
  
–  Evaluate	
  the	
  usefulness	
  of	
  

decrease	
  vs	
  increase	
  in	
  
emissions	
  in	
  relaDon	
  to	
  
group	
  size,	
  based	
  on	
  Dme	
  
to	
  reach	
  equilibrium.	
  

•  Possible	
  Results	
  
–  One	
  strategy	
  may	
  be	
  

beBer	
  regardless	
  of	
  group	
  
size.	
  

–  Each	
  JAR	
  is	
  more	
  effecDve	
  
in	
  different	
  populaDons.	
  

•  Further	
  Analysis	
  
–  Steady	
  state	
  variance	
  

analysis	
  based	
  on	
  
jamming	
  prevalence.	
  

–  BifurcaDon	
  at	
  which	
  
strategies	
  shiQ.	
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