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Things	  we	  did	  
Marking	  Keypoints	   Object	  Boundaries	  

3d	  Pose	  ATributes	  of	  People	  



Why	  did	  we	  do	  them?	  

•  Describing	  People	  :	  	  detec0on,	  segmenta0on,	  
pose,	  ac0on,	  and	  other	  aTributes	  

A	  man	  is	  taking	  a	  photo,	  	  
wearing	  jeans	  and	  a	  short	  sleeve	  shirt	  	  

and	  his	  head	  and	  body	  are	  	  
2lted	  slightly	  to	  the	  right	  



Poselets	  :	  Supervised	  Part	  Detectors	  

Bourdev	  &	  Malik,	  09	  	  	  	  	  	  	  Bourdev,	  Maji,	  Brox	  &	  Malik,	  10	  



Example	  Results	  (SubmiTed	  to	  CVPR’11)	  

Segmenta0on	  

3D	  pose	  es0ma0on	  



“X”vised	  

Unsupervised	   Semi-‐Supervised	   Supervised	   Hypervised	  

A7ributes	  	  
Long	  Pants	  
Full	  Sleeves	  
Hat	  
Male	  
Wearing	  Sandals	  

Pose	  (yaw)	  
Head	  :	  -‐90	  degrees	  
Torso	  :	  -‐80	  degrees	  	  



Amazon	  Mechanical	  Turk	  

Workers	   Requesters	  AMT	  HITs	  =	  $	   HITs	  =	  $	  

Worker:	  
-‐ 	  Works	  on	  tasks	  	  
-‐ 	  Gets	  paid	  by	  Amazon	  

Requester	  :	  
-‐ 	  Creates	  tasks	  	  
-‐ 	  Retrieves	  the	  answers	  
-‐	  Pays	  Amazon	  	  

hTp://www.mturk.com	  



HIT	  :	  Human	  Intelligence	  Task	  
•  “An	  Amazon	  Mechanical	  Turk	  HIT	  or	  Human	  Intelligence	  Task	  is	  the	  task	  you	  ask	  a	  

Worker	  to	  complete.	  It	  may	  be	  a	  task	  that	  is	  inherently	  difficult	  for	  a	  computer	  to	  
do.”	  –	  AMT	  Best	  Prac?ces	  Guide	  



Crea0ng	  HITs	  

•  Simple	  HITs	  
–  Surveys	  :	  same	  ques0on	  
–  Simple	  text	  based	  :	  classify	  urls	  	  
–  Create	  HITs	  using	  Amazon’s	  UI	  	  

	  hTp://docs.amazonwebservices.com/AWSMechTurk/latest/RequesterUI/	  

•  General	  HITs	  
– GUI	  based	  	  :	  Image	  segmenta0on,	  etc	  
–  External	  HITS	  

•  API	  
–  Java/C#/Perl/Ruby	  API	  
–  Command	  Line	  Interface	  



Example	  :	  Image	  Segmenta0on	  

•  Draw	  the	  boundaries	  of	  the	  object	  	  
•  20	  categories,	  23,000	  images	  



HIT	  :	  User	  Interface	  

hTp://www.cs.berkeley.edu/~smaji/mturk/segmenta0on/sheep.html?category-‐image=sheep,2010_000071_1.jpg	  



HIT	  :	  User	  Interface	  



HIT	  :	  Instruc0ons	  



HIT	  :	  Approving/Rejec0ng	  

•  Too	  many	  HITs	  to	  manually	  verify	  
•  Automa0c	  verifica0on	  
– Have	  each	  image	  done	  by	  5	  different	  people	  

– Reject	  outliers	  	  



Example	  Segmenta0ons	  



Some	  Sta0s0cs	  

Average	  Submit	  Time	  :	  77s	  (59s)	  
Reward	  :	  2	  cents	  per	  annota0on	  
750	  X	  5	  HITs	  ~	  3-‐4	  hours	  

Roughly	  :	  $1/hr	  

Good	  Workers	  

Curious	  Workers	  



“Bayes	  error”	  of	  the	  task	  



“Bayes	  error”	  of	  the	  task	  

Low	  level	  texture	  classifica2on	  

Human	  performance	  is	  barely	  above	  chance!	  

Computer	  vision	  algorithms	  are	  probably	  beTer.	  



“Bayes	  error”	  of	  the	  task	  

Low	  level	  texture	  classifica2on	  

Human	  performance	  is	  barely	  above	  chance!	  

Computer	  vision	  algorithms	  are	  probably	  beTer.	  

	  	  	  	  	  Can	  we	  do	  psychophysics?	  
	  	  	  	  	  	  	  Color	  spaces	  :	  

-‐ metric	  learning	  with	  user	  constraints	  

Run	  social	  experiments?	  



Training	  vs.	  Tes0ng	  

•  Berkeley	  Segmenta0on	  Dataset	  (BSDS)	  
•  12,000	  hand-‐labeled	  segmenta0ons	  of	  1,000	  
Corel	  dataset	  images	  from	  30	  human	  subjects.	  	  



Summary	  

•  Three	  basic	  ingredients	  
–  Interface	  
•  Amazon	  UI	  builder/Internal	  HITS	  
•  External	  HITS	  

–  Instruc2ons	  
•  Qualifica0ons	  
•  Qualifica0on	  Test	  

– Verifica2on	  	  
•  Outlier	  rejec0on	  
•  Secondary	  HITs	  to	  verify	  



Worker	  Demographics	  

•  hTp://behind-‐the-‐enemy-‐lines.blogspot.com/2010/03/new-‐
demographics-‐of-‐mechanical-‐turk.html	  

•  By	  country:	  
–  United	  States:	  46.80%	  
–  India:	  34.00%	  
–  Miscellaneous:	  19.20%	  



Happy	  workers	  

•  “thanks	  …	  pls	  provide	  me	  the	  similar	  kind	  of	  task	  
to	  perform	  please!”	  

•  Thank	  you	  for	  all	  the	  paid	  work,	  
I	  would	  love	  to	  con0nue	  working	  on	  this	  hits.	  

•  thank	  you!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!	  
•  we	  like	  your	  work	  very	  much..it's	  very	  interes0ng	  
and	  we	  enjoyed	  it..pl	  give	  us	  more	  hits,please....	  

•  Thank	  you	  ,	  Sir!	  I	  enjoy	  drawing	  the	  Saint	  Cows	  of	  
India!	  I	  can	  draw	  all	  :p	  



Ques0ons?	  

•  Resources	  :	  
– www.mturk.com	  

– hTp://aws.amazon.com/mturk/	  
•  sample	  code/user	  guide/tutorials/etc	  

– www.cs.berkeley.edu/~smaji/mturk	  
– Alex	  Sorokin	  homepage:	  
hTp://vision.cs.uiuc.edu/~sorokin2/	  

– Canvas	  2d	  hTp://dev.w3.org/html5/canvas-‐api/canvas-‐2d-‐api.html	  


