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•  What	
  is	
  Computer	
  Vision?	
  
–  ``to	
  know	
  what	
  is	
  where,	
  by	
  looking.’’	
  (Marr)	
  
–  to	
  understand	
  a	
  single	
  image	
  of	
  a	
  scene,	
  locate	
  and	
  iden-fy	
  
objects,	
  their	
  structure,	
  and	
  spa-al	
  arrangements,	
  and	
  
rela-onships	
  with	
  other	
  objects	
  

–  Biological	
  vision	
  system	
  as	
  a	
  model	
  
•  Images	
  and	
  videos	
  are	
  everywhere	
  –	
  virtual	
  eyes	
  	
  
•  Challenge	
  is	
  to	
  dis-ll	
  relevant	
  and	
  intelligent	
  informa-on	
  

from	
  the	
  vast	
  amount	
  of	
  spa-o-­‐temporal	
  data	
  and	
  
enable	
  “interes-ng”	
  applica-ons	
  

•  Fascina-ng	
  science	
  at	
  the	
  interface	
  of	
  computer	
  science,	
  
engineering,	
  mathema-cs,	
  physics,	
  psychology,	
  
physiology,	
  sociology,	
  …	
  



Science	
  
•  Sta-s-cal	
  Image	
  Analysis	
  
•  Learning	
  and	
  Bayesian	
  

Inference	
  
•  Shape	
  Modeling	
  
•  Mo-on	
  Es-ma-on	
  
•  Segmenta-on	
  /	
  Texture	
  

Analysis	
  
•  Predic-ve	
  Filters	
  
•  Markov	
  Models	
  
	
  

Applica+ons	
  
•  Video	
  Surveillance	
  
•  Human	
  Ac-vity	
  Analysis	
  
•  Human	
  Behavior	
  

Understanding	
  
•  Biometrics	
  	
  
•  Image	
  Cytology	
  and	
  

Pathology	
  
•  Cancer	
  Diagnos-cs	
  
•  Confocal,	
  Fluorescence,	
  

Spectral	
  Microscopy	
  



19th	
  century	
  
emergence	
  of	
  

cinematography	
  
1973	
  	
  
studies	
  of	
  human	
  
mo-on	
  percep-on	
  

Modern	
  computer	
  vision	
  	
  

17th	
  century	
  
emergence	
  of	
  
biomechanics	
  	
  

15th	
  century	
  
studies	
  of	
  
anatomy	
  



•  Human	
  ac+vity	
  is	
  sequence	
  of	
  human	
  ac+on	
  units:	
  
–  Long	
  jumping:	
  Running	
  -­‐>	
  Jumping	
  -­‐>	
  Landing	
  	
  

	
  
•  Human	
  ac+vi+es	
  are	
  classified	
  as:	
  
–  Single	
  human	
  ac-vi-es	
  	
  
–  Human	
  &	
  Object	
  ac-vi-es	
  
–  Human	
  &	
  Human	
  ac-vi-es	
  

	
  

Diving	
   Li>ing	
   Figh+ng	
  



•  A	
  collec-ve	
  understanding	
  of	
  human	
  part	
  movements	
  leads	
  to	
  
be;er	
  understanding	
  of	
  human	
  ac-ons.	
  

	
  
	
  
•  Genera-ve	
  representa-ons	
  of	
  the	
  mo-on	
  of	
  human	
  body	
  part	
  can	
  

be	
  developed	
  to	
  recognize	
  ac-ons.	
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•  Group	
  Ac-vity	
  	
  
– a	
  vast	
  number	
  of	
  ac-vi-es	
  
involve	
  mul-ple	
  people	
  
and	
  their	
  interac-ons.	
  

– can	
  be	
  described	
  by	
  
loca-on	
  and	
  movement	
  of	
  
individuals	
  with	
  context	
  
informa-on.	
  

Image	
  from	
  Flickr.com	
  



where:	
  i	
  and	
  j	
  are	
  2	
  persons;	
  	
  
Fs	
  is	
  the	
  social	
  force;	
  	
  w(i,j)	
  
indicates	
  how	
  2	
  persons	
  are	
  
interac-ng;	
  ellipse	
  with	
  
parameters	
  a	
  and	
  b	
  define	
  the	
  
VFOA	
  for	
  each	
  person	
  





Incorporate	
  mo+on	
  and	
  
interac+on	
  informa+on	
  
-­‐  v	
  captures	
  movements	
  
of	
  people	
  

-­‐  P	
  	
  captures	
  pose	
  	
  
distribu-on	
  of	
  people	
  
in	
  group	
  

Crowded	
  
Scene	
  

Interac-ng	
  
Group	
  

Discovery	
  

Local	
  Group	
  
Ac+vity	
  Descriptor	
  

Genera+on	
  
Recogni-on	
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