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Henderson & Unwin (1975) Nature 257, 28-32 

• Introduction 
• Image processing Workflow 

• Unbending 
• Extraction of  amplitude
/phase values of  diffraction
 spots in FT 
• Boxing 

http://www.tonh.net/museum/plotter.html 
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image2000/README; image2000/doc/improc/doc 
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C LATLINPRESCAL : program to correct image amplitudes for effects of  CTF and 
C     to C calculate appropriate weights for output to LATLINE.  
C 
C vx 1.0 RH 18.9.93 original program fused from READBOTH + SCALIMAMP  
C vx 1.1 RH 25.7.95 debug of  WTFACTOR on move to Dec Alpha  
C vx 1.2 AS 07.07.2003 changed IFILM to 10 digits  
C********************************************************************************  
C Control cards:  
C  
C   Card 1:  NSER,ZMIN,ZMAX (*)  
C     serial number on ORIGTILT input  
C    and ZSTAR limits to be passed on to LATLINE.  
C  Card 2:  IQMAX (*)  
C     maximum value of  IQ for spots to be used  
C  
C  INPUT file is raw file straight from ORIGTILT : on unit FOR001  
C  OUTPUT has the format required by LATLINE : on unit FOR003  
C  
C*******************************************************************************  

http://www.rdrop.com/~jimw/j-hist.shtml#History 
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  CxrU178L  pass1 resolution 10.0,7.0,5.0,4.0, ang. Sep 1,2008                  
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h k     Amp Phase  IQ  Background
0 1  434.9   34.2  3   156.8 
0 2 7924.5   44.6  1   148.5
0 3 1373.7  210.6  1   158.3
0 4 1411.4  228.4  1   124.3
0 5  710.5  206.4  2   106.3
0 6 1870.8  126.0  1   121.1
  .

 .
 .

Amos, Henderson &
 Unwin (1982) Prog.
 Biophys. molec. Biol.,
 39, 183-231 
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A diffused
 Diffraction
 spot has
 lower fitted
 amplitude and
 bad IQ

8-6 A

7    8    9    9    8

7   10   13   11    7

8    8   11   11    8

7    7   10   11    9

7    7    9    9    8

5-3.5 A

7    7    7    7    7

8    7    6    7    7

7    7    7    7    6

7    8    7    7    7

7    7    7    7    7                   

5 Å 

7 Å 

10 Å 

Finding one or two good IQ spots does not mean that
 the resolution is extended that far
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http://www.panoguide.com/howto
/panoramas/distortion_correction.jsp 

  CxrU178L  pass0 resolution 10.0,7.0,5.0,4.0, ang. Sep 2,2008                  
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  CxrU178L  pass1 resolution 10.0,7.0,5.0,4.0, ang. Sep 1,2008                  
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Resolution # of spots at IQ Peak 

Å 1 2 3 4 < 8 
14 6 5 4 4 25 220 
8 0 3 9 6 35 20 
6 0 0 1 1 15 7 

Before Boxing 

# of spots at IQ Peak 

1 2 3 4 < 8 
7 6 4 2 24 281 
0 3 13 6 40 24 
0 0 0 3 24 8 

After Boxing 

Digitise raw image 
2000x2000 pixels 

Mask Fourier transform 
to create filtered image 

Box off Reference area 
in centre 300x300 pixels 

Calculate cross-correlation map, 
search peak heights+positions 

Determine image distortions 
and unbend raw image 

Extract list of amplitudes 
and phases 

First approximate CTF 
correction of image 

Tightly mask Fourier transform to 
create improved average structure 

Box off smaller reference 
area 200x200 pixels 

Havelka,Henderson&Oesterhelt 
(1995) JMB 247,726-738 

1st Pass 
2nd Pass 

Simple description- 
"The distortion of  the lattice was corrected in two rounds of  unbending using the
 best-ordered part of  the crystal” 
Baranova EA, Holt PJ, Sazanov LA. J Mol Biol. 2007 Feb 9;366(1):140-54. 
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http://ed-thelen.org/comp-hist/CBC-Ch-05.pdf  

Tide Predicting machine by Lord Kelvin
 (William Thomson) 
Science Museum, London 


