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Key concepts

Fourier transform

Point spread function (réponse impulsionnelle du système)

Convolution and deconvolution

Low, High and Band pass filtering

Signal to noise ratio

Central slice theorem and 3D reconstruction

Digital image representation
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from: https://en.wikipedia.org/wiki/Point_spread_function

From: https://www.originlab.com/doc/Origin-Help/Convolution
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2 fmax

from: http://fourier.eng.hmc.edu/e101/lectures/Image_Processing/node2.html

Numerically sampled values



9



Image frequency decompostion
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Motion blur (le flou cinétique)



Fourier space filtering

low-pass
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Fourier space filtering

high-pass
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Fourier space filtering

CTF
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Fourier space filtering

CTF-corrected

16









Signal to noise ratio

From: https://www.semanticscholar.org/paper/Detecting-consistent-common-lines-in-cryo-EM-by-Singer-Coifman/639029f2c4af8d9f384d623695e3dcb43590fc02



Projection theorem (or Fourier slice)



Projection theorem (or Fourier slice)



Projection theorem (or Fourier slice)



Projection theorem (or Fourier slice)



Projection theorem (or Fourier slice)



Projection theorem (or Fourier slice)



Projection (or Fourier slice) theorem 2D

start here
2D object

1D projection Fourier space 
filling up

(interpolation
& averaging)Fourier inversion

Fourier 1D slice



Projection (or Fourier slice) theorem 3D



Image sampling and quantization



Floating-point number representation



Digital image representation

from: http://hamamatsu.magnet.fsu.edu/articles/digitalimagebasics.html



from: http://demo.ipol.im/demo/27/



from: http://demo.ipol.im/demo/27/





Definitions
1. Information: any entity or form that resolves uncertainty or provides 

some answer to some kind of question.

2. Data: something from which information can be extracted (or not).

3. Image: a visible impression containing information obtained by a 
camera, telescope, microscope, or other device.

4. Digital image processing: to perform operations on images 
using digital equipment (e.g. computers).

5. Digital: data represented as a finite sequence of finite discrete values.

6. Operation: any of various mathematical or logical processes (such 
as addition, multiplication, etc) of deriving one entity from others 
according to a rule.

7. Digital image analysis: process by which information is 
extracted from images.





from: http://www.telescope-optics.net/aberrations.htm


