
Real-‐Time	  Human	  Pose	  Recogni2on	  
in	  Parts	  from	  Single	  Depth	  Images	  





Features	  



Randomized	  Decision	  Forests	  



Joint	  Posi2on	  Proposals	  
1. Classified	  pixels	  are	  backprojected	  into	  the	  scene	  
2. Mean	  shiI	  is	  used	  to	  find	  density	  modes	  for	  each	  part	  
3. Detected	  modes	  are	  on	  the	  surface	  of	  the	  object	  and	  are	  

pushed	  back	  by	  a	  learned	  offset	  
4. Modes	  are	  scored	  using	  the	  sum	  of	  weights	  of	  all	  pixels	  

reaching	  the	  mode	  



Parameters	  

1.  3	  trees	  
2.  20	  deep	  
3.  300k	  training	  images	  
4.  2000	  training	  pixels	  per	  image	  
5.  2000	  candidate	  features	  and	  50	  cnadidate	  

thresholds	  pre	  feature.	  

Training	  2me:	  1	  day	  on	  a	  1000	  core	  cluster	  (using	  
1M	  images)	  



Dataset	  

A	  synthe2c	  dataset	  is	  used	  for	  training	  (and	  test):	  

1.  500k	  mocap	  frames	  reduced	  to	  100k	  dissimilar	  frames	  
2.  Mocap	  retargeUed	  to	  15	  base	  meshes	  
3.  Part	  labels	  specified	  in	  texture	  map	  (31	  parts	  used)	  
4.  Some	  randomiza2on	  is	  applied	  

A	  real	  hand	  labeled	  dataset	  with	  8808	  depth	  images	  from	  15	  subjects	  is	  also	  used	  for	  	  
test	  only.	  







Results	  



Results	  

video	  



Mul2-‐View	  Object	  Recogni2on	  



A	  Representa2on	  Based	  on	  Surface	  
Normals	  	  



Camera	  Model	  
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Experiments	  –	  ETH80	  dataset	  



Categoriza2on	  



Recogni2on	  /	  Detec2on	  

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

car

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

cow

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

cup

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

dog

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

horse

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

pear

0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

tomato
0.1 0.3 0.5 0.7 0.9

0.1

0.3

0.5

0.7

0.9

apple



Pose	  Es2ma2on	  
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A	  Representa2on	  Based	  on	  Surface	  
Curvature	  



Surface	  curvature	  -‐>	  image	  gradient	  



3D	  Edges	  



Processing	  pipeline	  



Categoriza2on	  



Detec2ons	  



Detec2ons	  


