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 Objective and Key Idea  Details 
-  Humans are the primary focus of many TV shows. Detecting them is 

crucial for understanding TV material. 
-  We propose an algorithm for detecting people by reasoning about their 

common configurations in TV shows. 
-  Observe the similarity of the following upper body configurations: 

Learning the common configurations for 1, 2, 3, and > 3 people 

Detection Procedure 

Quan%fying	  a	  configura%on	  of	  upper	  bodies:	  

Learning	  Common	  configura%ons	  with	  Hierarchical	  Clustering	  

 Experiments 

A	  common	  configura%on	  for	  2	  people	   A	  common	  configura%on	  for	  3	  people	  
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DPM	  

Learned	  configura%ons	  

Best	  configura%on:	  
-‐	  High	  unary	  scores	  
-‐	  High	  similarity	  to	  a	  	  
	  	  	  common	  configura%on	  
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-‐	  Construct	  two	  configura%on	  vectors	  
-‐	  Level-‐1	  configura%on:	  
	  	  	  	  	  ub1	  and	  ub2	  w.r.t.	  to	  the	  union	  
-‐	  Level-‐2	  configura%on:	  
	  	  	  	  	  The	  union	  w.r.t.	  the	  reference	  frame	  
-‐	  Configura%on:	  	  
	  	  	  	  	  Rela%ve	  loca%ons	  and	  scales,	  e.g.,	  for	  level-‐2:	  
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Energy	  and	  Inference	  

UBC	  s%ll	  outperforms	  DPM	  even	  	  
with	  tracking	  enhancement.	  
E.g.,	  Precision	  at	  80%	  recall:	  
	  	  	  DPM:	  74.45%	  
	  	  	  UBC:	  	  84.18%	  

Datasets	  

Ground	  truth	   Ground	  truth	   UBC	  UBC	  

Failure	  cases	  

Configura%ons	  for	  1	  person	  

Configura%ons	  for	  3	  people	  

Configura%ons	  for	  >	  3	  people	  

Learning	  the	  parameters	  of	  configura%on	  models	  

-‐	  Many	  configura%ons	  drawn	  above	  have	  a	  le[-‐right	  mirror	  version	  
-‐	  Total	  number	  of	  learned	  configura%ons	  for	  1,	  2,	  3,	  and	  >	  3	  UBs	  are:	  12,	  36,	  10,	  and	  2,	  respec%vely	  

-‐	  TV	  Human	  Interac%on	  (TVHI):	  300	  video	  clips	  
from	  23	  different	  TV	  shows	  
-‐	  Our	  Sitcom	  Dataset:	  frames	  extracted	  from	  
150	  episodes	  of	  The	  Big	  Bang	  Theory,	  Scrubs,	  
Seinfeld,	  and	  Frasier	  

Detec%on	  Examples	  
DPM	   UBC	   DPM	   UBC	  

Quan%ta%ve	  Evalua%on	  

Upper-‐body	  coun%ng	  –	  Confusion	  matrices	  

Acc:	  52.84%	  	   Acc:	  67.09%	  

Human	  Interac%on	  Recogni%on	  

Average	  Precision	  on	  TVHI	  dataset.	  	  
We	  use	  Dense	  Trajectory	  Descriptors	  

Sensi%vity	  Analysis	  

Average	  Precision	  (AP)	  as	  the	  number	  of	  configura%on	  
models	  varies.	  UBC	  is	  not	  too	  sensi%ve	  to	  this	  seeng.	  

UBC	  +	  a	  Singleton	  Detector	  (UBC	  +	  S)	  
DPM	   UBC+S	   DPM	   UBC+S	  

Energy:	  

A	  set	  of	  UBs	  UB	  union	   A	  configura%on	  model	  

Unary	  	  
poten%al	  

Rela%ve	  scale	  and	  loca%on	  	  
b/t	  UB	  and	  the	  UB	  union	  

Rela%ve	  scale	  and	  loca%on	  b/t	  	  
the	  UB	  union	  and	  the	  image	  

Parameters	  of	  configura%on	  model	  
Inference	  is	  fast:	  
-‐  The	  dependency	  between	  variables	  is	  a	  tree	  structure.	  This	  enables	  dynamic	  programming.	  
-‐  Generalized	  Distance	  transform	  can	  be	  used.	  
-‐  Much	  computa%on	  can	  be	  shared	  between	  configura%on	  models	  

{Ii,Pi, yi}Assume	  we	  have	  labeled	  training	  data	  
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(image,	  UBs,	  configura%on	  model)	  

Energy	  func%on	  is	  linear	  in	  parameters,	  rewrite	  

Max-‐margin	  learning:	  
Parameters	  to	  learn	   Unary	  poten%als	  

+	  deforma%on	  	  

Detec%on	  Speed	  
On	  Matlab	  2.3	  GHz	  CPU,	  for	  a	  352x624	  image:	  
-‐	  Compu%ng	  dense	  scores	  (using	  DPM):	  945ms	  
-‐	  Addi%onal	  UBC	  inference:	  610ms	  for	  60	  models	  

Code	  available:	  www.robots.ox.ac.uk/~vgg/so[ware/ubc/	  

More	  detec%on	  examples	  

DPM	   UBC+S	   DPM	   UBC+S	  


