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Different	
  kinds	
  of	
  airborne	
  surveillance	
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( Satellite ) 

Manned Aircraft 

UAVs 

Denis Smirnov | University of the Bundeswehr Munich 



Common	
  „Visual“	
  Sensor	
  

30.10.2013 3 Denis Smirnov | University of the Bundeswehr Munich 



Common	
  Tasks	
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Person detection Vehicle detection Aerial reconnaissance 3D LIDAR scan 

Tracking 3D landscape reconstruction &  
texturing 

Different Tasks under varying circumstances during flight 
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Need for automated sensor configuration and data content processing 



Sensor	
  Configura3ons	
  

•  Which	
  Sensor/Algorithm	
  configura3on	
  shall	
  be	
  used	
  for	
  
dedicated	
  task?	
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•  What	
  is	
  the	
  influence	
  of	
  atmospheric/weather	
  &	
  3me-­‐of-­‐day/
seasonal	
  condi3ons?	
  
–  Ligh3ng	
  
–  Clouds	
  
–  rain	
  

•  What	
  is	
  the	
  influence	
  of	
  the	
  seSng	
  (Ground	
  coverage,	
  
Infrastructure,..)	
  ?	
  
–  Urban	
  
–  Trees	
  
–  Grassland	
  
–  aspahlt	
  

„BlackBox“	
  

Input Output 
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Basic	
  Idea	
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Sensor	
  &	
  Percep3on	
  Management	
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Resources

Sensor	
  Management

Perception	
  Management

Mission	
  Management

Plattform
requests CapabilitiesPerception	
  

Tasks Observations

Requirements Feasibility
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Percep3ongraph,	
  -­‐chain	
  and	
  -­‐modules	
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Sensor	
  &	
  Percep3on	
  Management	
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Choosing	
  a	
  chain	
  

Choosing	
  Criteria	
  
•  Quality	
  (expected	
  robustness)	
  
•  Price	
  (ressources)	
  
•  Experience	
  (trus3ness)	
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Choosing	
  a	
  Chain	
  

Example	
  „Persondetec3on	
  with	
  IR	
  on	
  street	
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Further	
  Steps	
  

•  Knowledge	
  elicita3on	
  and	
  representa3on	
  of	
  perceptual	
  
capabili3es	
  

•  Create	
  descrip3on	
  method	
  for	
  modules	
  (including	
  capabili3es,	
  
limita3ons,	
  requirements)	
  based	
  on	
  seman3c	
  
webtechnologies	
  

•  Automated	
  training	
  and	
  tes3ng	
  of	
  modules	
  /module	
  
descrip3ons	
  

•  Adap3ng	
  exis3ng	
  percep3on	
  chains	
  by	
  using	
  AI	
  methods	
  to	
  
extend	
  perceptual	
  capabili3es	
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