
A	
  FRAMEWORK	
  FOR	
  NAVIGATION	
  
BASED	
  ON	
  FAMILIARITY	
  

Alex	
  Suhren*,	
  Mehran	
  Andalibi*,	
  Girish	
  Chowdhary*,	
  
Christopher	
  Crick*,	
  Doug	
  Gaffin^,	
  and	
  Brad	
  Brayfield^	
  

*	
  DAS	
  Lab,	
  Oklahoma	
  State	
  University,	
  	
  
^	
  University	
  of	
  Oklahoma,	
  Department	
  of	
  Biology,	
  

Norman,	
  Oklahoma	
  



IntroducRon	
  

B	
  

A	
  

C	
  



Current	
  methods	
  of	
  navigaRon	
  

•  Fusion	
  of	
  GPS	
  and	
  odometry	
  data	
  
•  Fusion	
  of	
  mulRple	
  sensors	
  
•  Visual	
  SLAM	
  

	
  



Bio-­‐InspiraRon	
  

Honey	
  Bee	
  
•  Limited	
  on-­‐board	
  
computaRon	
  

•  Poor	
  ocular/visual	
  
resoluRon	
  

•  Yet	
  sRll	
  able	
  to	
  navigate	
  a	
  
previously	
  traversed	
  path	
  

•  Biological	
  research	
  performed	
  by	
  Dr.	
  Gaffin	
  (OU)	
  
suggests	
  that	
  bees	
  navigate	
  based	
  on	
  the	
  familiarity	
  
of	
  current	
  scenes	
  compared	
  to	
  previous	
  scene	
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Images	
  are	
  recorded	
  as	
  the	
  robot	
  is	
  tele	
  operated	
  along	
  the	
  path	
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Familiarity	
  Based	
  NavigaRon	
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Vector	
  Field	
  Results	
  



Dimensionality	
  Problem	
  

•  Comparing	
  a	
  large	
  number	
  of	
  images	
  takes	
  
Rme	
  

•  Instead	
  each	
  image	
  gets	
  a	
  set	
  of	
  labels	
  
•  Comparing	
  the	
  labels	
  first	
  reduces	
  the	
  
dimensionality	
  

•  Example	
  labels:	
  
– End	
  locaRon	
  
– PosiRon	
  on	
  the	
  path	
  



Labeling	
  Scheme	
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TesRng	
  

•  Comparison	
  method:	
  
– Sum	
  of	
  the	
  Absolute	
  Difference	
  (SAD)	
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•  SimulaRon	
  environment:	
  
– V-­‐REP	
  



V-­‐REP	
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Future	
  Work	
  

•  Implement	
  in	
  the	
  real	
  world	
  
•  Test	
  robustness	
  toward	
  dynamic	
  objects	
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