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Image processing 

-  image signal 
-  convolution 
-  morphological operations 
-  template matching 

-  signal processing for which the input is an image, the output either 
an image or a set of characteristics related to the image 
  

-  most image-processing techniques involve treating the image as a 
2D signal and applying standard signal-processing techniques to it 
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Computer vision 

-  homogeneous transformations 
-  epipolar geometry 
-  homography 
-  3D reconstruction 
-  rigid object recognition and tracking 
-  non-rigid object recognition and tracking 

-  computer vision includes methods for acquiring, processing, analyzing, and understanding 
images from the real world to produce numerical or symbolic information 

-  the goal is to duplicate the abilities of human vision by electronically perceiving and 
understanding an image 

-  for this, it relies on geometry, physics, statistics, and learning theory 



Homogeneous transformations 
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Epipolar geometry 
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3D Reconstruction 

Bundle adjustment 



Rigid object recognition and tracking 



Non-rigid object recognition and tracking 
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Robot control (visual servoing) 

-  basics 
-  interaction matrix 
-  geometrical primitives 
-  image moments 
-  other control strategies 



Basics 
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Basics 
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Geometric primitives 

Example: segment 

Also possible with: spheres, cylinders, straight lines… 

s s* 



Image moments 

s s* 



Other control strategies 

Moving target tracking 

2 and ½ visual servoing 

redundancy 



¢ Robots 
¢ Sensors  
¢ Image processing 
¢ Computer vision 
¢ Robot control 
¢ Example applications 


