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The	
  goal	
  
	
  
1.  Fundamentals	
  of	
  the	
  geometry	
  of	
  the	
  space	
  and	
  cameras	
  using	
  

Linear	
  algebra	
  

2.  Prac;cal	
  problems	
  that	
  can’t	
  be	
  solved	
  without	
  the	
  above	
  
theory	
  

3.  More	
  advanced	
  geometry	
  in	
  engineering	
  
	
  
The	
  method	
  

	
  
1.  Mathema;cal	
  approach	
  

	
  

2.  Prac;cal	
  tasks	
  

3.  Examples,	
  exercises,	
  quizes	
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Lecture and labs 

1.  Lectures and labs complement each other 

2.  The theory explained in the lecture is used in the labs to solve practical  
problems 

3.  Labs in front of  the white board as well as using a computer 

4.  4 tasks in 12 home works 

1.  one week for solving a home work  
2.  submissions end on Monday 6:00 
3.  partially automatic evaluation (repeating submission allowed) 

evaluates the results of computation 
4.  plots and text evaluated by teaching assistants 
5.  Evaluations till Wednesday 23:59 
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Task	
  –	
  Perspec;ve	
  camera	
  in	
  space	
  

Demonstrates	
  (DLT,	
  P3P)	
  
	
  

Afinne	
  space,	
  coordinate	
  systems,	
  solving	
  systems	
  of	
  linear	
  equa;ons,	
  eigenvalues	
  and	
  
numerical	
  solu;on	
  to	
  algebraic	
  equa;on	
  in	
  one	
  unknown,	
  perspec;ve	
  projec;on	
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Task:	
  Homography	
  	
  

Homography	
  between	
  scene	
  and	
  image	
  plane	
  

Homography	
  between	
  images	
  from	
  a	
  rota;ng	
  camera	
  

Demonstrates	
  (homografie)	
  
	
  

Linear	
  mapping,	
  the	
  change	
  of	
  coordinates	
  induced	
  by	
  the	
  change	
  of	
  bases	
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Task:	
  Virtual	
  object	
  

Demonstrates	
  (vanishing	
  points,	
  auto-­‐calibra>on)	
  
	
  

Linear	
  mapping,	
  change	
  of	
  coordinates,	
  angular	
  measurements	
  in	
  different	
  using	
  scalar	
  
products,	
  points	
  and	
  lines	
  at	
  infinity	
  



12 

Task:	
  3D	
  Scene	
  reconstruc;on	
  

Demonstrates	
  (3D	
  reconstruc>on	
  from	
  2	
  images)	
  
	
  

Linear	
  mapping,	
  choosing	
  a	
  coordinate	
  system,	
  
projec;ve	
  space,	
  epipolar	
  geometry,	
  	
  
3D	
  reconstruc;on	
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The	
  course	
  info!	
  
	
  

cw.felk.cvut.cz/doku.php/courses/a4m33gvg/start	
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Lecture	
  1	
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landscape objects robotics 
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Match-moving, Camera tracking, and Movies 
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I M A G E    S E Q U E N C E 
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See it in motion Camera trajectory 

Scene reconstruction 
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Doppelganger, www.skippingstone.net 
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Showreel 
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Motion tracking, Games and Movies 

Showreel 
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MicrosoU	
  Photosynth	
  –	
  Viewing	
  Photos	
  in	
  3D	
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3D	
  Google	
  (Apple,	
  …)	
  Maps	
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Camera  

Digital cameras 

Image projection model 
 
1.  Light extends along straight rays 
2.  Projection center 
3.  Projection plane 
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Image 
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Image is a m x n x 3 matrix in Matlab  
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Image coordinate systems in Matlab  
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