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Announcements	  

•  Exam	  review:	  Sunday	  1-‐3pm,	  locaHon:	  TBA	  
•  Exam	  topics	  

– Lec	  18	  (Cameras,	  Mar	  9)-‐lec	  39	  (ConvNets,	  May	  4)	  
•  Grading:	  any	  unresolved	  issues	  drop	  me	  a	  note	  
•  Final:	  Sunday	  2pm,	  May	  22	  

– BTN100WEST,	  Barton	  Hall	  100	  West-‐Main	  Floor	  
•  Course	  evalua>on	  

– Replace	  your	  lowest	  quiz	  grade	  with	  your	  highest	  
one	  



Grading	  

•  Rough	  grade	  breakdown:	  
– Quizzes	  +	  class	  evaluaHon:	  5%	  
– Midterm,	  final	  exam:	  15%	  each	  
– Homeworks:	  10%	  each	  
– Programming	  projects:	  45%	  



ConvNets	  



ConvNets	  



ConvNets	  







CNNs	  



•  Lightstage	  



AcquisiHon	  in	  producHon	  

•  Light	  stage	  

Science in Art
• Joe and Pauline Degenfelder ‘60 

- Degenfelder jade collection

White jade inkwell“Mutton” jade



What	  makes	  	  
jade	  look	  like	  jade?	  



Why	  are	  translucent	  materials	  so	  
beauHful?	  

shiny	  materials	  :	  light	  bounces	  off	  the	  surface	  

translucent	  materials	  :	  light	  goes	  into	  the	  surface	  



Other	  scaeering	  materials	  



What	  makes	  white	  jade	  look	  like	  white	  jade?	  
[TOG13,SA13,SIG14]	  

Bonhams	  

Diffusive	  

Glassy	   Current	  graphics	  models	  
	  +	  Diffusive	  
	  -‐	  Glassy	  

	  
Answer	  

	  Phase	  funcHon	  



Phase	  funcHon:	  direcHon	  of	  light	  scaeer	  

Simple	  models	  cannot	  produce	  glassy,	  only	  diffusive	  

Soap	  

Wax	   Captured	   	  Old	  

Setup	  

Ours	  

Ours:	  expand	  phase	  fns	  to	  2	  perceptual	  dimensions	  

glassy	  

diffusive	  



V

Answer:	  how	  light	  scaeers	  
maeers	  

mustard	  

whole	  milk	  
shampoo	  

hand	  cream	  

coffee	  

wine	  

robitussin	  
olive	  oil	   curacao	  

mixed	  soap	  

milk	  soap	  
liquid	  clay	  

reduced	  milk	  

R

w/	  Adelson,	  Gkioulekas,	  Xiao,	  Zhao,	  Zickler	  





Femto	  photography	  
Project	  



Vision	  and	  Graphics	  

•  Computer	  Graphics:	  Models	  to	  Images	  
•  Computer	  Vision:	  Images	  to	  Models	  
•  Comp.	  Photography:	  Images	  to	  Images	  

3D	  Model	   2D	  image	  



CreaHng	  RealisHc	  Imagery	  

• +	  great	  creaHve	  possibiliHes	  
• +	  easy	  to	  manipulate	  objects/
viewpoint	  
-‐ Tremendous	  experHse	  and	  
effort	  to	  obtain	  realism	  

• +	  instantly	  realisHc	  
• +	  easy	  to	  aquire	  
• -‐	  very	  hard	  to	  manipulate	  
objects/viewpoint	  

Computer Graphics Photography Computational 
Photography 

Realism 
Manipulation 
Ease of capture 



Aside:	  Image	  ManipulaHon	  



Image	  Forensics	  





The	  ulHmate	  camera	  
•  Infinite	  resoluHon	  

•  Infinite	  zoom	  control	  

•  Desired	  object(s)	  are	  in	  focus	  

•  No	  noise	  

•  No	  moHon	  blur	  

•  Infinite	  dynamic	  range	  (can	  see	  dark	  and	  bright	  things)	  

•  ...	  



Light	  field	  camera	  [Ng	  et	  al.,	  2005]	  



Refocusing images 
Light field camera 



ConvenHonal	  vs.	  light	  field	  camera	  

ConvenHonal	  camera	  

Light	  field	  camera	  



Lytro	  camera	  

heps://www.lytro.com/camera/	  



ComputaHonal	  Photography	  

Gigapixels	  
Hyperlapse	  	  
Timelapse	  
MoHon	  MagnificaHon,	  video	  	  
Sound





Where	  to?	  

•  Lots	  of	  companies	  doing	  vision	  
– Big	  and	  small	  	  

•  RoboHcs	  
•  Self-‐driving	  cars	  
•  Image	  applicaHons	  
•  Languages	  and	  images	  

•  Masters	  and	  PhD	  



QuesHons?	  

•  Good	  luck!	  


