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Mo8va8on	

•  Capture	  spa8al	  and	  temporal	  characteris8cs	  in	  
data	  sequences.	  

•  Example	  1:	  Mo8on	  Capture	  
[CMU	  Graphics	  Lab	  Mo8on	  Capture	  Database]	  
– Walk	  
– Dance	  –	  expressive	  arms,	  piroueYe	  

•  Example	  2:	  Lorenz	  equa8ons	  



Objec8ve	

•  Develop	  a	  general-‐purpose	  so]ware	  to	  
analyze	  spa8al	  and	  temporal	  characteris8cs	  
in	  data	  for	  classifica8on	  and	  regression	



Approach	

•  Use	  state	  space	  model	  and	  Gaussian	  process	

xt ∈ R
d

yt ∈ R
D

xt = f (xt−1;φ)+ et
yt = g(xt;ϕ )+nt
f (⋅) ~GP(mf (⋅),kφ f (⋅, ⋅))

g(⋅) ~GP(mg(⋅),kφg (⋅, ⋅))



Classifica8on	  strategy	  1	
•  Es8mate	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  with	  	  
– Monte	  Carlo-‐Sequen8al	  Monte	  Carlo	  (MC-‐SMC)	  
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Classifica8on	  strategy	  2	

•  Es8mate	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  with	  	  
– Par8cle	  marginal	  Metropolis–Has8ngs	  (PMMH)	  
[Andrieu,	  Doucet,	  Holenstein,	  2010]	

π ( !f (⋅), !g(⋅) | x1:T , y1:T , f (⋅),g(⋅),φ,ϕ )

YA	 !fA (⋅), !gA (⋅)

YB	 p( f (⋅),g(⋅) |YB )

p( f (⋅),g(⋅) |YA )

!fB(⋅), !gB(⋅)



Experiments:	  Lorenz	

2-‐dim	  state	  variable:	

3-‐dim	  observa8on:	



Future	  Plan	

•  Open	  MCDC	  tool	  next	  (early)	  year.	



Thank	  you!	



18:25pm	  at	  Lobby!	

Departure	  at	  18:30pm	  by	  Bus	  
19:00	  –	  21:00pm	  Dinner	  at	  Restaurant	  
Come	  back	  to	  ISM	  around	  21:30pm	


