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CS	
  4758	
  announcements	
  

•  HW1	
  due	
  in	
  class	
  this	
  Thursday.	
  

•  Project	
  proposal	
  due	
  Feb	
  15	
  (or	
  earlier).	
  
– See	
  template	
  on	
  the	
  webpage.	
  
	
  

•  Project	
  sprint	
  1	
  report/presenta1on	
  on	
  Mar	
  4.	
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Lecture	
  overview	
  
•  Basics:	
  Robot	
  Kinema1cs.	
  
•  Algorithms:	
  

–  Gradient	
  descent	
  (different	
  variants).	
  
–  Newton	
  (today)	
  

•  Learning	
  algorithms	
  
–  K-­‐NN	
  
–  Supervised	
  learning	
  seVng	
  
–  Training/tes1ng/cross-­‐valida1on	
  data-­‐set.	
  OverfiVng.	
  Importance	
  of	
  data-­‐set.	
  
–  Linear	
  regression	
  
–  Logis1c	
  Regression	
  (today)	
  
–  3D	
  Features	
  (Feb	
  9)	
  

•  So^ware	
  
–  ROS	
  
–  PCL	
  (Feb	
  14)	
  

•  Markov	
  Chains,	
  MDP,	
  reinforcement	
  learning.	
  (Feb	
  16	
  onwards)	
  

Classifica1on	
  

•  Y	
  =	
  {0,1}	
  
•  E.g.,	
  spam	
  vs	
  non-­‐spam	
  
•  Chair	
  vs	
  no-­‐chair.	
  

•  Pickable	
  object	
  vs	
  not.	
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•  Values	
  of	
  θ	
  (or	
  w)	
  change	
  the	
  loca1on	
  of	
  
transi1on	
  and	
  its	
  sharpness.	
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Deriva1on	
  of	
  g’(z)	
  

(On	
  blackboard.)	
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Update	
  rule	
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How	
  to	
  op1mize	
  the	
  objec1ve	
  
func1on?	
  

•  Gradient	
  descent	
  
– Coordinate	
  descent	
  
– Stochas1c	
  gradient	
  descent	
  
– Batch	
  gradient	
  descent	
  

•  Newton’s	
  method.	
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Newton’s	
  method	
  
•  Find	
  zero	
  of	
  a	
  func1on	
  f(θ)	
  =	
  0	
  

Newton’s	
  method	
  

•  Maximize	
  some	
  func1on	
  l(θ)	
  
•  f(θ)	
  =	
  l’	
  (θ)	
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So^max	
  regression	
  

•  Y	
  =	
  {1,2,…,K}	
  

•  E.g.,	
  objects:	
  {chair,	
  table,	
  monitor,	
  none}.	
  
•  E.g.,	
  ac1vi1es:	
  {cooking,	
  drinking,	
  ea1ng,	
  
none}.	
  

So^max	
  idea	
  

•  Logis1c	
  regression,	
  y={0,1}.	
  	
  	
  h(x)	
  was	
  scalar.	
  

•  Now,	
  it	
  would	
  be	
  a	
  vector.	
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So^max	
  details	
  (op1onal)	
  

break	
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Markov	
  Chains	
  
•  Vector	
  of	
  probabili1es	
  at	
  each	
  step	
  
•  Transi1on	
  probability	
  

•  Transi1on	
  probability	
  matrix	
  

•  Go	
  from	
  one	
  step	
  to	
  next:	
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•  That’s	
  all.	
  


